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CHAPTER )
GENERAL

Section [. INTRODUCTION

1. Purpose and Scope

¢. This manuul is inlended for imatroction
and the dissemination of such general and tech-
nical information concerning recoilless rifle
ammunition (fig. 1) and components thereof
as may be necessary for their proper care, hun-
dling, and use, General information on wll
types of conventional ammunition iz contained
in TM 9-1960. General information on care,
handling, prescrvation, und destruclion of con-
ventional ammunition is contained imn TM $-—
1903. Both manuals should be available for

use as rcguired in conneetion with this manual.

b. The appendix containg a list of current ref-
erences, ineluding supply and technical manu-
als, forms, and other uvailable publicationy ap-
plicable Ui this material.

¢. This manuul covers the charucteriatics,
specific data, meuns of identification, special
precaations in handling and use, information
on packing and shipping, and methods of de-
struction to preveni cnemy use,

d. This manuul differs from pertinent por-
tions of TM 9-1901, 11 September 1960, which
it partly zuperscdes ag follows:

(1} Adds information on ammunition

- - . - N
' . o Ty, » PR I SR N v P T eyt T, te ""';-.".
. .. . N - . *a ) hd ‘e A . N - ‘ C .
h . , . : R N . . . . - ,, . . . .
LS v L . * . - . » L] *a ML . > Ve M 3 > y 1
L I I I N e s
. P, £y, v, . LIV .'_t*.’-.“l' LT '-lA‘O. 9-‘..‘¢.‘ v L ol T
1 -3 > 77
Figure 1. Recoilless rifle wimmunilion,



for 106-mm rifles and for caliber .50
spotting rifles.

(2) Adds information on:
(a) Fuze PIBD M509.
(b) New ammunition

components.
(¢) Fuze wrench M27.

(3) Revises data, descriptions, and illus-

trations to bring the information up to
date.

(4) Deletes obsolete ammunition items

and components.

items and

2. Arrangement of Text

a. Chapter 1 covers ammunition terms, clas-
sification of ammunition, means of identifica-
tion, packing and marking for shipment, stor-
age precautions, care in handling and use, and
a discussion of recoilless rifle projectiles.

b. Chapter 2 presents specific data for and
description of recoilless rifle cartridges and
spotting rifle cartridges.

¢. Chapter 3 describes subcaliber equipment
and the ammunition therefor used with recoil-
less rifies.

d. Chapter 4 deals with the components,
other than projectiles and cartridge cases, of
complete rounds: fuzes, propelling charges,
primers, boosters, and bursters.

e. Chapter 5 covers destruction of ammuni-
tion to prevent enemy use.

3. Forms and Reports

a. Authorized Forms. For a listing of all
forms, refer to DA Pam 310-2. For instruc-
tions on use of these forms, refer to FM 9-10.

b. Field Reports of Accidents.

(1) Injury to personnel or damage to ma-
teriel. The reports necessary to com-
ply with the requirements of the Army
safety program are prescribed in de-
tail in AR 385-40. These reports
are required whenever accidents in-
volving injury to personnel or damage
to materiel occur.

(2) Ammunition. Whenever an accident
or malfunction involving the use of
ammunition occurs, firing of the lot
which produced malfunctions will be
immediately discontinued. In addition
to any applicable reports required in
(1) above, details of the accident or
malfunction should be immediately re-
ported as prescribed in AR 700-

: 1300-8 and AR 385-63.

¢. Report of Errors or Omissions in Publi-
cations. Any errors or omissions will be for-
warded to the Commanding Officer, Raritan Ar-
senal, Metuchen, N. J., ATTN: ORDJR-CPRA,
using DA Form 2028.

Section Il. GENERAL DISCUSSION

4. Definitions

a. Ammunition comprises that class of sup-
plies usually containing explosives and chemi-
cals and intended for use in combat, simu-
lated combat, or training.

b. A cartridge, or a complete round of am-
munition, comprises all the ecomponents neces-
sary to fire the weapon once. For 75-mm rifle,
the HE, AT cartridge includes the following: a
base-fuzed high-explosive-loaded projectile and
a cartridge case (with liner), which contains
a propelling charge, primer, and an igniter
charge. The primer initiates the igniter charge
and propelling charge. The fuze detonates the
explosive in the projectile at the most effective
time and position. Recoilless rifle ammunition
is termed fized, because the propelling charge is
not adjustable and the round is loaded into the

weapon as a unit. The propelling charge de-
velops a large volume of gas at an appropriate
pressure to accomplish (1) and (2) below.

(1) Provide the gas to propel the projectile
to its target.

(2) Provide the gas for rearward move-
ment (momentum) through the rifle
orifices to balance and counteract the
forward movement (momentum) of
the projectile (and gases) leaving the
muzzle.

5. Classification

a. Recoilless Rifle Ammunition. Recoilless
rifie ammunition is classified according to type
of filler as explosives, chemical, or inert. It is
classified according to use as service, practice,
or dummy, which are employed as follows:



(1) Service ammunition. Service ammu-
nition iz fired for effect in combat.
Dependent upon type of projeciile, it
mav be high-explosive (HE or HEP);
high-explosive with tracer (HEP-T):
high-explosive, antitank (HE, AT);
high-explosive, antitank with tracer
(HE, AT-T); smoke (WP); or
cunigter.

(2} Practice ammmaifion. Target prae-
tice (TP} ammunition iz fired for
training in marksmanship. The pro-
jectile has an inert filler and a small
guantity of Jow explosive to scrve as
a gputting charge,

(8) Dummy atpmunition. Dummy ammy-
nition is used for training in handling
and =ervice of the rifle, It is completely
inert.

b. Spotfing Rifle Ammunition. Spotter-
tracer cartridges are fircd for spotling purposes
from the caliber .50 gpotting rifles used in eon-
junction with 106-mm rifles.

‘o, Subealiber Equipment and Ammyunition
Therefor. A subcaliber device, called a sub-
caliber rifle, is cquipment thut is used for firing
ammunition of « caliber smaller than standard
for the recoilless rifle, to simulate firing condi-
tiona with the standard ammunition. The sub-
caliber rvifles fire standurd caliber .30 ball
ammunition. Hence, no ammunition is aspe-
cifically manufactured as subcaliber ammuni-
tion for recoilless rifles.

6. Standard Nomenclature (Description)
Standard nomenclature is astublished in or-
der that each item supplied may be identified
specifically by name. The standard nomonela-
ture for recoillesg rifle complete rounds nor-
mally conaists of the following clements in the
order given: The item name, a colon, the tyvpe
of projectile, projectile model number, and
fuze type, and model, it applicable, e.g., CART-
RIDGE, 7 MILLIMETER: HE, AT-T,
M310A1, w/fuze, BD, M91AI, for rifles M20,
T21, and T21E4. The usc¢ of standard nomen-
clature for all purposes of record is manda-
tory. Recoilless rifle und spotting rifle ammu-
nition authorized for issue is published in SM
Ge--1305, SM 9-5-1310, and SM 9-5-1315.
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7. ldentification

Ammunition for reevilless vifles is identified
completely by the model, ammuanition lot num-
ber, and the painting and marking on the cart-
ridges and the packing containers. See TM 9-
1900 for more detailed diseusaion.

8. Care, Handling, and Preservation

Recoilless rifle ammunition is pucked to with-
stund conditions ordinarily encouniered in the
field, moisture-resistant, containers and suil-
able packing boxes or crcutea being used to
provide the desired protection for shipment
angd storage. For precautions and instructions
for the care, handling, and preservation of am-
munilion, refer to THM 9~1903.

9. Storage Precuulions

Recoilless rifle ummunition is composed of
metals which are subject to corrosion and chem-
feal ugents and explosives which are subject
to decomposition during storage. Hence, in or-
der to preserve the ammunition during storage
most effeclively, the storage precautions given
in TM 91903 should be observed,

10. Projectiles

o. (reneral. Projecliles for recvilless rifle
ammunition sure hollow cusings containing high-
cxplosive, chemieal, or Inert fillers. Fuzes arc
required with projectiles containing high-explo-
sive and chemical fillers and with projectiles
containing inert fillers with black powder spot-
ting charges. Completely inert projectiles use
dummy or inert fuzes. Recoilleas rifle projec-
tiles ure stabilized in flight by spin or by fins.

b. Components of Projectites. The parts of
typical recoilless rifle projectiles are deseribod
in (1) through (9) below. Complete general in-
formation is contained in TM 92--1900.

(1) Fuze. Point-detonating (PD), point-
initiating (PI), and mechanical time
supcrquick (MTSQ) fuzea are threaded
to the noses of projectiles, continuing
the contour of the projectile. Base-
delonating and point-initiating base-
detonating fuzes arce threaded to the
base. Sce section I, chapter 4, for fuze
discussion,

(2) Ogive. The curved or conical portion
of the projectile from the point to the
hourrelet is called the ogive,



(3)

{4)

(5)

Bourrelet. The bourrelet is an accu-
rately machined eylindrical surface,
of diameter slightly larger than the
body, which bears on the lands of the
bore of the rifle.

Body. The main portion of the pro-
jectile ia called the bedy. The term
“hody diameter” is used to degignate
diameter of the cylindrical portion of
the prujectile hetween (he Ifront
bourrelet and rotating band or rear
bourrelet.

Bursting charge.

{a) High explosives fill the entire cuvity

(&}

(6)

(7

in high-cxploaive projectiles except
the space [or the booater and the
fuze. In smoke projectiles, 4 burs-
ter {(pars. TL and 72) is located
axially in the projectile. 'Che burster
ruptures the projectile sufficiently
to permit dispersion of the smoke
filler

Bursiing charges for HE, AT pro-
jeciile {e{2) below) are conieal ov
hemispherieal at the front end fur
penetration effect against armored
larrets. These charges algo arc re-
ferred to as ‘“shapcd charges” or
“hollow churges.”

Rotating band. The spin-stabilized
recoilless rifle projecliles have preen-
graved rolating banda. The rotating
band muy be of sieel, integral with
the projectile, or it may be of gilding
metal. As the projectile movea for-
ward in the rifle, the rotaling band cn-
puges the rifling (landa and grooves),
which has & helical twigt. This im-
purts spin to the projectile. The ro-
taling band prevents the escapc of a
lurge percentage of the propellent
gases forwurd of the projectile by fill-
ing the grooves of the rifling.

Fins., Some recoilless rifle projectiles
are staubilized in flight by fing. Theae
projectiles do not have rvotating
bands but have rear bourrelets. The
fins may be either fixed or capable of
folding. The folding fins in the closed
position can be housed with the cart-
ridge case. At the time the projectile
leaves the muzzle, gus pressure actu-

(8)

(9)

ates a4 piston, causing the fins to ex-
tend outward at an angle from the
fixed pivot points.

Bage. Recoilless rifle projectiles (ex-
cept fin stabilized and canister) have
hoat-tniled bases, 1that is, the surfacc
to the rear of the rotating hand (reur
bourrelet) is conieal,

Truecer. Fur observation of fire, xome
projectiles are fitted with a tracer in
the base,

¢. Types of Projectiles. Dependent upon the
tvpe of projeciile, recoilleas rifle ammunition
muy be clussified as indicated in paragraph 3.
More complele deseriptions of other types of
projectiles are given in (1) through (6) below
andin TM 9-1900.

(1)

(2)

IHgh-cxplosive (HE)  projectiles.
High-explosive projectiles, which are
made of forged steel, huve compara-
tively thin walle and a large bursting
charge of high explosive. They are
used against personnel and materiel
tarygets, producing blast effect and
fragmentation at the i{arpet. They
huve normal fuze cavities and may be
fitted with an appropriate time and
impact or impact fuze according to
the action desired.

High-explogive, entitank (HE, AT)
projectile. This i3 a shaped-charge
type of high-explosive projectile fuzed
with a base-delomating (BD) fuxe
or a point-iniliating base-detonating
tuze and is used against armored lar-
gets. Ita coffect is dependent upon
many factors, including the type and
shape of thr high-explosive charye, the
standoff distance, the rotation (if prea-
ent), and the chaructevistics of the
fuze employeld. Whoen the projectile is
detonated, the cone collapses and & jet
ia formed, which perforates the target.
The jet consista of particles of metal
from the cone traveling af very high
velovities.

Smoke projectile. The smoke projec-
tilc i of the burster type. Itis similar
to high-explogive projectiles. 'The
burster, which is a tube filled with
high explosive, is used to rupturc the

5



(6)

prajectile body and aid in dispersion
uf the smoke filler (WD),

Cardster projeciife. ‘The canlster pro-
jeetile consisls of u relatively thin-
walled cy¥lindrical body welded 1o u
heavy sleed buse. The body iz filled
wilh stackoed cylindrical ateel slugs.
The canisler body is designed to with-
wland the radial forces acting upon it
while the projectile is in the borc of the
weapon. Immediately after the projec-
Lile leaves the muzzle of the weapon, air
presgure on the closing disk and cen-
trifugal force acting on the steel sluws
and canister hody causc the hady Lo
open at four longitudinal slivs, with
resultant dispersion of (he contenls.
Cunister ammunilion is ihtended for
short range uniipersonnel use.

Ditmemy projectiles. Dummy projec-
tiles simualate service projectiles and
have the same dimensions, weight, anid
center of gravity as scrviee projec-
tiles. The dummy projecliles ure es-
gentially serviee projeciiles  which
are inert loaded to bring them up to
weight.

Taiget proactice profectile.  Tarpet
practice projectiles zimulale wervice
projectiler and have Lhe sime dimen-
sions, weight, and center of gravity as
the service projecliles. Tarmet prac-
tice projeetiloe are essentially service
nrojectiles it which the standard
high-explogive filler has been replaced
hy an theel (ller and a black powder
spolling charge,

A. Rejuzing of Projectiles.

(1)

(2)

freneval, Recollless rifte projectiles,
except canizler, are fuzed as shipped
with Llime and impact or impacl
fuses, Fuze interchangeability is pro-
vided fer in 7a-mm  high-cxplosive

‘projecliles.

Tetuzing projectiles,

{e¢) Using un appropriate fuze wrench.

remove the Tuze from the projectile,
Sirike the wrench handle sharply
with the heel of the hand in a coun-
terclnckwise direction to lousen the
fuze. Remowve the fuzc.

(b) Serew in the appropriate fuze by
hand in a clockwige direction.
Tighten the fuze to thce projectile,
using an appropriate fuze wrench.
Usze only such force as can he ap-
plied by hand.

11. Cartridge Cases

¢, Azeneral, Cartridge cases Tov recnifless vi-
fle ammunition are made ol steel, They have
perforalinne and ave attached to projectiles, in
sl cases, by Dall-point or stab crimps.

b, Perforations. The perforations ure for
the purnose of venting thoe propellent gases to
the rear through nozzles in the breechblock of
the rifle. "l'o protect the propellanl and prevent
Joss of grains through Lhe perforations, the inner
surface of Lhe carteidee eaze is lined, usually
wilh a paper or plastic liner. Upon firing, the
liner burne, permitting the propellent gases to
esva e through the pertorations in the cartridyc
CiLie.

¢, Crimping. Curtridye cases for recoilless
rifle ammmunition are rigidly witached to the pro-
jootile by maeunz of equally #paced ball-point
or stah crimps, Crimps serve not only to hold
the cartridge assembly together but wlso 1o pro-
vide the nocessary shot-start, This is accom-
lizheld Ly vestraining the projeclile until the
ternition syatem has had time to effeclively ignite
ihe propellant, thus providing [or more effective
burning.

12. Packing and Marking

a. Genreenl, Molsture-resistant packing are
used for recoilless rifle ammunition., Thoesce
packings are marked to furnish all essential in-
formalion. Specific packing daia for reecoilless
rifle cartrideea will be found in 8 05 1310
and SM-9 5-1315: for cuariridge nsed with
anhealiber rifles and spoller-tracer cartridges,
in SM 9-5-1805; and {or fuzes, in HM
9-.5-1390.

b, Preking., Recoilless rifle carbridges are
packed individually in fiber conlainers (g, 2).
The fiber containers arc overpacked in wooden
boxes {four to a box) (fig. 3). 7h-mm HE cart-
ridges packed in fiher containera have “U”
<haped packing slops (ilted into the fuze wrench
alota.

Note. These stops mast be remnved Lefore firing.
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Smoke (WP) .. .- aray (one
band marked
in vellow)

Canizter .. ... Warck

Dummy e e black

(2) Wooden bores. When wooden pack-
ing hoxea (fig. 3} conlaining ammu-
nitien ure closed, the container is
sealed in a manner which will indi-

cate whether the container has heen
tampercd with, In addition, wonden
boxes wre xecured by melal sleapping
encireling the hox.

il Polletization. DBoxes of ammunition are
placed on pallets to reduce handling time and
#ave man-houra in atoring and shipping.

¢. Marking for Shipment., Curtridges, fiber
containers, and wooden packing boxes are
marked as deseribed in T 8-189010,



CHAPTER 2
CARTRIDGES

Section I. AMMUNITION FOR 57-MM RIFLES M18, M18A1, AND TI15E16

13. General

a. renerel Digeussion. These vifles are port-
able recoillesg weapons which can he fired
from the shoulder, a bipod, or & caliber 8¢ ma-
chine gun tripod mounl. Recoil iz eliminated
in these rifles by the controlled escape of propel-
lent pases Lo the rear Lhrough openings in the
hreechblock. To aszist in producing the re-
guired dmterior ballizties, ammunition for
ihese ritlex have a vperforated cartridge cast
and an integral preengraved rotating Land.
The cartridges for these rifles arc issucd In thoe
torm of fixed complete rounds,

b, fdwndifeddon,  Ammunition Tor these ri-
Aes can be diztingroished from the more con-
voentional-Lype of Nxed ammunition by the per-
firstted corlrilge casze, a stop shoulder near
the mouth of the cartridge casc. and the preen-
graved intepral rotating band on the projec-
tile. Painting and marking for identification arc
in accordance with the basic eolor scheme pre-
seribed inF M 9-1800,

oo Prodeetile. Dependent upen type of pro-
jeelile, sanmunition for these rifles is clasaified
ax canizter; high-explosive (HE); high-explo-
sive. antitank (HE, AT); smoke (WP); and
tarpet-practice {TP).

i, Fuze. Poine-intlialing (PTY fuze M9G or
MU0AT i OLled to ITER, AT cartridees. DPoint-
detonating fuze MSIG or M503 series ia fitted to
IIT., smonke, and TI' cariridges. See par-
apraphs 48 through 61 for maore dedailed
informution.

o, Corividge Case. The cartridge case M30.
MROAL or MA0AIBI is used with &7-mym ri-
le amymunition. These cartridge cascs, made
of steel, have 40 eircular perforations in the
case side walls and have a stop shoulder near

ihe forward end of the cuase. The perforalions
are for interior ballislic purposes and ure ar-
renged in a upiform paliern. The #lop shoul-
der near the forwuard end of the cartridge case
gerves as 4 wguide 1o Gwllitale engagement of
the proeneraved rotating band with the rifling
of Lhe weapon and ag a stop to insure proper
chambering of the round in the weapon, The
cartridpe cases K30, MB0AL, and MBOAIR]
are #imilar excepl for =lop shoulders and cart-
ridge casc liners, The cavtridge case M30 ases
a grildiny metal ring ag 8 stop shoalder. The
cartridire case MBOAT does not use a separite
ring bl hax a raised integral circumleromtial
stop «houlder. The cortridpe cusze MBEDATRL
iz similar to the cartridge case M30AY exeept
Lhal the stop shoulder consisls of three {or more)
equally  spaced integrul projections. These
cartridge cages are coxted with varnish to pre-
vent rusting ; the varnish imparta a brown color
to the cases. Cartrulge case M30 weighs 1.63
pounds and  cartridge ecases MACAT  and
MAATBT weigh 1.33 pounds,

[. Propelting Charye. The cartridges con-
tin 1.0 wound of propellant W10, See para-
graphs B2 through 66 for more detailed
information.

o. Liners. The inlterior of the curtridge case
M30 15 lined with a brown paper liner Lhal is
gecured Lo the inner wall by means ol lacquer.
The paper liner is positioned to vover the per-
Lrutions, thereby protecling the propellant and
proventing its loss. Carlridye cases M30A1 und
MU0ALIBR1 are provided with a flexible plastic
liner to protecl and retain the propellant. The
plastic liper his a formed ring in ils liotlom.
which fits =nugly over the primer and seale the
hollom end. After filling with propellant, the
ltruae ix heat-gealed.



b, Piiwmer. The percussion preimer MG60AL
{a 28B-grain primer) ix bueing used currenlly
in 87-mm rifle ammunition. Tn carteidges of
less recent manufacture, the primer MGG (285
grain) and the primer M46 (200-grain) were
used, See paragraphs 71 and 72 for more de-
Lailed Inforvmudion.

i, Packivn aud Shipping fhida, Cartridges
[ 37-tmin rilles are packed ore per fiber con-
tainer, four lber coniaitter: per woodon hox,
Packing and shipping data appesr in 5M H-
5 1210, Packing and marking lor shipmend
are flezeribed in parvagvaphs 4 threugh 12

14. Cartridge, 37 Millimeter;
Canister, T25E5

a. Fenernl, Thiz cartridpe (g A1) is in-
tended primarily for antiperzonnel use ul a
cloge vange. The plastie-lined cartriduee caxc
M30A1 or M30AL1B1 i1s crimped to the cania
ter projectile by means of four egually spaced
ball-point crimps, The canigler projectile con-
sisle of a relulively thin sleel evlindrical body,
which is solderved Lo o heavy steed buse having

b -
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prujectile leaves the muzzle of the rifle, air
preasure on the closing disk and centrifugal
force acting on the body and the slags cause
the canister to break st the longitudinal slits
i Lhe hody, wilh resullant dispersion of Lhe
slurs. The round has maximum lelthal efFect
al ranpos ap Lo 173 Teel. The approximate pal-
tern denwidy For Lhis canister is one complete
penetration per 4 square feet on a target of
1-inch thick pine board at a range of 175 feet.
L. Daio,

Weizht ol camplete round 5431
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15. Cartridge, 57 Millimeter: HE, M306,
w/Fuze, PD, MB9
This cartridge resembles the high-explosive
wriridee M308A1 described in paragraph 16,
The eartridge differs principally from the cavt-
ridge M306A1 in the design of the crimping
progve. The projeclile i erimped to paper-
lined carvlridge case MU fitted with porens-
sion primer ¥M48. The high-explosive filler i
0.5 pound of cast TNT,

16. Cartridge, 57 Millimeter: HE, M306A1,
w/Fure, PD, M503 or M503A1

n. General, Thig cartridge {(fig. 5) is in-
tended {or Wast and fragmentation cffect. The
plastic-lincd curtridwe caze M30A1 or M30OA-
IR iz erimped to lbe high-explozive projec-
tile by means of four cqually spaced ball-point
crimps. The projectile consists of a relatively
thin-walled aleel body containing an U0.55-
pound explosive charpe of Composition R
Cartridges of carlicr muanufacture contnin an
0.6%-pound TNT explosive charge. The projee-
tile has a4 square base, & short internally
threaded ogival nose, and an integral proen-
graved rotating band, A bourrelet to the rear
of the ogive and anbor immediately in front
of the rotating hand provide bearing surfaces
for the projectile during its travel Lhrough the
rifle bore.

L. Dol

Weighl of complele round 51636
Wiighl of prejeenile. as fived Z T8 1b
Tengih of voncplede round... .. 754 in.
Loengln of osed projueliie . i'l.’l'F o,
Lengta of covtridgn smse Ll 12,0 in,
Wilth of rotating sand 0.7 in.
Tyut of basCa...... Siturce
Wizde velieily s e 1,200 I'px
Mavimum runges e et 4,M30 vd

17. Cartridge, 57 Millimeter: HE, AT, M307,
w/Fuze, Pl, M990

This cartvidge resembles the cartridece
ME07A1 described in paragraph 18. The cart-
ridge MI0T differs principally (rom the cart-
ridge M30TAL in the desipn of the crimping
groove. The projectile i< crimped to paper-
lined cartridge case M30 fitted with percussion
primer M46. The projectile filler is .29 pound
of 50-£4) pentolite.

18. Cartridge, 57 Millimeter: HE, AT,
M307A1, w/Fuze, Pl, MO0 or MPDAI

w. General. This caclridge (fig 6) v used
against armored turgets. The plastic-lined cart-
ridge case M30A1BL iz crimped fo the high-
explogive antilank projectile by means of four
equully spaced ball-point erimmps. The projec-
tile consists of a relatively thin-walled steol
body conlaining a shaped charge of 0.40 pound
of Compogition B. Cartridges of carlier mana-
fuclure have the plastic-lined cartridge case

AMMUNTION LOT NUMBER
MARKEL ON REVERSE]

‘.q-oastu‘bﬁuﬁttnﬂnlf

- W sy oan o a e e w ey d

Figure 5.

- 17,34 MAX

Certildge, §7 willimeter:

r ow om s

la—e oLIVE DRAB
IMARIGNG 1N YELLOWS

RA PD 1048210 I

I8, Mao6Al, wfuze, PD, M303A1,
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M80A1 and are aszembled with projectiles con-
tuining .29 pound of 50.60 pentolite. The pro-
jeelile is threaded externally at the forward
end to receive the I’1 fuze MG or MI0AT, The
shaped charge 15 to the rear of o hemispheri-
cal copper linor, which is ¢rimped to the in-
terior of the projectile. A steel sleeve brazed
to the neck of Lthe copper liner extends axially
through the shaped chaege as a passage from
the tuze to the hooster pellet in the base of the
explosive charge. Funetioning is initiated by
by impacl: the flash from the fuze fircs the
hooster pellet in the base of the cxplosive
churpe, which in turn, causes detonglion of
the charge. Concentration of blugt is ob-
winel] ag a result of the shape of 1he charge,
The spare forward of the copper liner providea
the “land off” necessury for the penciration
ol target.
b, Data.

Weighl of complete round 5453 Th
Weight of projeetile, ag fired 275
Length of eomplete round. ... 18.7% in.
Length of fuzed projectile....... . 8.07 in.,
Janglh of cartridge esse 12.0 in.
Width «f rotating band L .37 in,
Type of buse . - Square
Murzzle velooily e 1,200 fpa
Maximwm range . e . 4,860 yd

19. Cartridge, 57 Millimeter: Smoke, WP,
M308, w/Fuze, PD, MBY

This cartridge iz similar to the smoke cart-
ridge described in paragraph 20, Cartridge
M308 differs principally from the cartridge
M308A1 in the design of the crimping groove,
The proejectile ia erimped Lo a paper-lined cart-
vidge ease M3B0 fitted with percussion primer
Mde6.

20. Cartridge, 57 Millimeter: Smoke, WP,
M308A1L, w/Fuze, PFD, M503A1

a. General. This cartridpge (fig. 7) i3 used
to produce a seveening smoke and for spotting
purpnscs. The projectile is crimped to the
plaatie-lincd carlridge case M30A1B1 by means
of four egually spaced ball-point crimps. In
eunsernal contour and bullistically, this projec-
tile matches the high-explosive projectile

12

{pur. 16). The projectile consists of a relu-
tively thin-walled body having front and reare
hourrelets and containing 0.87 pound of white
phosphorua (WP). The projectile body is
itted with a steel adapter at the nose end to
aceommaodate the fuze and the burster assem-
bly (pars. 71 and 72). Funclioning of the
fuze on impuaet cuuzes detonation of the hurvster,
rapturing the projectile body and dizperaing
the WP smoke charge. The smoke charge ig-
nites on contacl with the air, creating a dense,
white emoke. Some cartridees ave [ssued fitted
with PD {uze M&9 or MEO3.
. Data.

Weight of complete Tound R.43 1b
Wuight of projeetile, as fired 276 1b
Tamplh of complete round oo e - 13.544in.

Length of fuzed projectile 0 L. - 6.48in,
Length of cartridpe case .- 12,0 in.
Width ol rotating band 0.37 in.
Typir of hmsee L, Bquare

Muzale velbeity e 1,200 fps
Maximum vange . . 4,530 yo

21. Cartridge, 57 Millimeter: TP, M306
{inert projectile), w/Fuze, PD, MB9,
Inert, or Fuze, Dummy, T126 |

Thig cartridge is similar 10 that described

in paragraph 22. It differs chiclly in having a

completely inert projectile, loaded with 0.52.

pound inert filler and an inert fuze. The pro-

jectile ig cerimped to the carbridge case M30
fiited with primer Y46,

22, Cartridge, 57 Millimeter: TP, M306A1,
w/Fuze, PD, M503 or M503A1

a. This cartridge (fig. 8) is intended for usc
in target practice. The componenta compris-
ing this cartridge are the same as thosc uscd
in the high-explosive cartridge described in
parugraph 16, except for filler. The TP projec-
tile M306A1 differs from the HE projectile
M206A 1 only in the filler, which ix (.448 pound
of inert material and a 0.07-pound black pow-
der pellet to scrve ag a spotting charge. Bal-
lictically, the TP projectile matches the HE
projectile.

b, Data. All data for the HE cartridge in
paragraph 160 are applicablc to the TP
cartridge.

_
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Section Il. AMMUNITION FOR 75-MM RIFLES M20 AND T21E12

23, General hallistics, cartridges fer these rifles have per-
0. General Discussion. These rifles are port-  (Prated cariridpe cases and integral preen-
able recoilless weapons which ure fired from  #ruved rotating hands. The cartridges for
the caliber .20 wuachinegun fripod mount  Phese rifles are issucd in the form of fixed com-
M1917A1. Recoll is climinated in these rifles  Pletc rounds.
by the controlled escape of propellent gasea to b. Identification. Ammunition for these ri-
the rear through openings in the hrecehblock.  fles can be distinguished from older types of
To aasigl in producing the reguired interior  fixed ammunition by the perforated cart-

AMMUNIT.ON LOT NLMEER],
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Figure & Ouwsteidge, §7 witlimeter: TP, M366AL, wifuce, PD, 3508 or M502A.
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ridge cuse und the preengraved rotuting band
on the projectile. Painting and marking for
identificution are in accordance with the hasic
color scheme preseribed in TM 9-1900. Sce
also figures 9 through 12.

¢, Prujectile. Dependent upon type of pro-
jeetile, wmmunition for these rifles is c¢lussificd
as high-explogive (HE or HEP-T), high-ex-
plosive antitank (HE, AT or HE, AT-T),
smoke (WP), and turget practice (TP).

d. Fitze. The PD tuzes MASA3 and Ma7 are
impact-type fuzes and are uzed in conjunction
with burater initiator M1 with amoke (WD)
reunds. The P {fuze M51A5 (or Mb1A4) is
an impact-type fuze and js used with HE and
TP rounds. The MTSQ fuzes M5SQO serics are
mechanical time and impact fuzea that permit
adjustment of time setting to 75 sceonds and
are used with HIE rounds. The MTSQ luxzes
M300 scries alzo incorporate an impuact element.
The BD fuze M62A1 and the BD fuze MI1
series arve of the incrtia-ltype and are used
with IIE, AT or HE, AT-T, and HEP-T
rounds. The dummy fuze M7Y3 has approxi-
mately the same coplour and weight as the
PD fuzes but is nel dexigned to function. The
dummy fuze 1s use] with T rounda that have
inert projectiles.

e. Cortridpe Cuse. The cartridge cuse M31
or M31A1 iz used with T5-mm. rifle ammuni-
tion. These cartridge cases arc made of steel
and difler from the more conventional type of
cartridge cases by having 992 cirenlar perfora-
tions in the gide walls. The perforations are
Tor interior ballistic purposes and are arranged
in a uniform pattern. The eartridge cascs wre
coated with varnigh Lo prevent rusting; the
varnish imparts a brown color to the cases.
The weight of the cases ix approximalely 4.25
pounds.

f. Liner, The interior of the cartridge case
M31 is lined with a brown paper liner that is
securcd to the inner waull by means of lacquer.
The paper liner is positioned to cover the per-
forutions, thereby prolecling the propellant
and preventing ilg loge. The cartridge case
M3I1A1 employs a separate rayvon liner within
a plastic lincr 4o protect and retain the propel-
lant. The plastic liner has a tight-filling ring
in its formed bottom which fils snuply over
the primer and seals the bollom end. After
the propellant and the igniter charge are

louded into the liners, the top of the plastic
liner is Lied or heat-sealed.

9. Propelling Charge. The propelling charge
for T5-mm rifle ammunition consists of vary-
ing quantities of propellant M10 us follows:
for HE, AT rounds, 3.19 pounds; for HE and
TP rounds, 3.30 pounds; and {for WP rounds,
3.42 pounds. Sce puragraphs 62 through 66 for
more detailed information,

h. Primer. The percussion primer M47 or
M47B2, a 300-grain primer. iz used with 76-
mm rifle ammunilion. See paragraphs 67
through 70 for more detatled information.

i. fgniler Charge. The igniter charge con-
sists of 305 yraing of black powder conlained
in a silk envelope. The igniter charge is held in
place on lop of the propelling charge by a dis-
tance wad.

4. Packing and Shipmng Date. Cartridges
for Th-mm rifles are packed one per fiber con-
tuiner, two fiber containers per wooden Lox.
Packing and shipping data appear in SM 9-
F-1310. Packing und marking for shipment
are described in paragraph 12.

24. Cartridge, 75 Millimeter: HE, M309,
w/Fuze, PD, M51A4, 0.05-Sec Delay

Thia cartridge resembles the cartridpe M-
R09A1 described in paragraph 26. The cart-
ridge M309 dJdiffers principally from the cart-
ridge M309A1 in the crimping groove. The
projeclile i crimped to paper-lined cartridge
cuso M31.

25. Cuortridge, 75 Millimeter: HE, M309A1,
w/Fuze, MTSQ, M500AT {ar M500)

This cartridge is similar to the cartridge de-
aeribed in paragraph 26 except that il i3 as-
aembled with {he mechanical time and super-
quick fuze MHOOAL1l {(or M300). The date
liated in paragraph 266 are applicable to this
cartridge.

26. Cartridge, 75 Millimeter: HE, M309A1,

w/Fuze, PD, M51A5, 0.05-Sec Delay
e. General. This cartridge (fig. 9) iz in-
tended for blasi and fragmentatlion effect. The
plastic-lined eartridge casc M81A1 ig erimped
to the high-explosive projectile by means of
four cqually spaced bhall-poini. erimpa. The pro-
jeclile consista of a relatively thin-walled steel
bady containing o -1.489-pound bursting charge

135



of TNT. The projectile has a Lual-tailed hase,
a Jong, internaily threaded ogival nose, and un
intepral preengraved rotaling band. A hour-
reled, to the rear of the ogive und another imme-
diately in front of the rotating hand provide
bearing sutlaces for Lhe projectile during ita
travel through the rifle hore.

h. Pata.
Weight of complete round . . . LT T
Weight of projectile, as fived .. 14,401
Lenglh ol e¢omplete vound. . oeeeeee. UR.92 in.
Length of fuzed projectile .. 131 in.
Tenpth of cartridge care . 145.0 .
Width of refuling band. .. - 0.5 1in.
Type of bage.. 0 e Roni-Lailed
Degrae of tuper f HAEC. e 2° 45’
Radius of ogive....... .. 74T ceul.
Mazzle velasiivy L s 490 fys

Muximt range . B.B60 vl

27. Cartiidge, 75 Millimeter: HE, AT, M310,
w/Fuze, BD, M62A1

This cariridge resembles the eartridge M-
310A1 described in paragraph 28, The cart-
ridge 3310 differs principally from the cart-
vidie MH10AT1 in the crimping proove. The
projectile iz crimped to paper-lined cartridgc
case M31l., The projectile fillev is 0.81 pound of
A-50 pentolite: and 0.19 pourdd of 10-50 pento-
jite surrounds the fuze well,

Figure 9. Cartridge, 75 millhneter: HE,

16

28. Cartridge, 75 Millimeter: HE, AT-T,
M310A1, w/Fuze, BD, M91A1

@. Gengeal. Thig eartvidge (Gz. 10) is used
apuinst armored targets. The plastic-lined
cartridge case M31A1 is crimped 1o the high-
explosive antitank projectile by means of {our
equally spaced Lall-point erimpa. The prajec-
Lile consists of a relalively thin-walled steel
body containing a shaped charge of 1.00 pound
ol Compoxition B Projectiles of carlicr manu-
facture contain .81 pound of 50-50 peniolite;
and 0.19 pound of 10-90 pentolite surroundsz
the fuze well. The projectile body is internally
threaded at the baas to receive the BT) fuze
MO1AI (or M91) with intepral tracer and at
the noge to reveive the ogive assembly, which
acts as a bullistic cap. The shaped charge is
to the rear of o Lhin copper cone which is ce-
menled Lo the interior of the projoclile. Con-
centealion of Blast iz obtained by the <hape of
the charge. The aspace forward of ihe copper
cone provides the “stand off”" neceasary for the
penetration of target,

i, i,

Weight. of complute raml 21.08 Th
Weight of projectile, uz firsd 1310 1h
Lergth of complete round 28,92 0n.
Lenpgth of fazed projectile .. " 10,93 in,
Lengih of cariridpe casge 160 in
Widlth of roluting band S, .35 1n.
Tarpe ol bugsu o e Buat-tailed
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Dugrres of taper of hase 8 45°

Type ol ogive . conical
Muxzle velocity L. e 1,000 fps
Maximum range . ... e e = 1800 wd

29, Cartridge, 75 Millimeter: HEP-T, M349,
w/Fuze, BD, M91A1

g. (Fenerel. This cartridge (fig. 11) is used
against armored targets. The plastic-lincd
cartridge case M31A1 is erimped to the HEP-
T projectile by means of four equally apaced
ball-peint erimps. The projectile has a blunt
nose and is internally threaded in the base to
receive the BD fuze M91A1 with inlegral tracer.

&, Dala.

Weight nl cartridge R —_ 16521
Weighl of projectile, ag fired R . BA4L b
Length of cartridge .. 2636 in,

T.ength of cartridpe eaze 16.0 in.

Width of ratating band ... — D3R in.
Twvne nf base ... Bual-tailed
Wuzzle welocity .. 1400 fps

Maximum rante .o oL 7,180 ¥d

30. Cartridge, 75 Millimeter: Smoke, WP,
M311, w/Fuze, PD, M4BA3,
0.05.5ec Delay, or M57
This cartridge is similar 1o the smoke cart-
ridge described in paragraph 31. Cartridge
M311 differs principally from the cartridge

M311A1 in the crimping groove. The projec-
tile is crimped to paper-lined cartridge cuse
M31.,

31. Cartridge, 75 Millimeter; Smoke, WP,

M311AT, w/Fuze, PD, M4BA3,

0.05-5ec Delay

a. General. This cartridge (fig. 12) is used

to produce screening smoke and for spotting
purposes. The projectile M31TA)Y is crimped
to the plastic-lined cartridge case M31A1 hy
means of four cquully spaced ball-point crimps.
In externul contour and ballistieally, this pro-
jevlile matches the high-explosive projectile
{par. 26)}. The projeclile body is u steel casing
having a boat-tailed base and fronl and rear
bourrelets and containa 1.35 pounds of white
phosphorus (WI). The projectile body ia fited
with & stecl adapter at the nose end to accom-
modate the luze and bursier casing M6, con-
taining burster iniliator MJ and burster M8
{(par&. 71 and 72). Functivning of the
fuze on impact caunses detonation of the

burster, rupturing the body of the projectile
and dispersing the W1 smoke charge, which
igniles on contact with the air, creating =
denge white smoke. The fuze can also be set
delay, for burst after ricochetl or ponetration.

Figure 11, Cartridge, 76 millimeter: JIEP-T", MBLY, w/fuze, BD, MotA1.
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Figwre 12,

. Dot

Weipht of compleds round ... e 23.20th
Weipht of projectile, ag fired . . 13,10 1h
Length of romplete round. . .. 28920,
Lungth of fuzed projectile. .. . 14040
Lenglh of cartvidpe case . 160 in
Width of rotating band ... .36 in.
Type of base.,  cn e <. Boal-tailed
Dogree of taper of beze. . . 8" 45’
Ltadius of ogive .. — e T.47 ¢al,
Magimuam velocity e e - B9Q fps=
Maximum range . e e - . 7,020 pd

32. Cartridge, 75 Millimeter: TP, M309,
w/Fuze, PD, M51A4, 0.05-Sec Delay,
for 75-MM Rifles M20 and T21E12

This curiridge is similar to that desecribed
in paragraph 3. The TP cartridge M309 dif-
fers principally {rom the TP cariridge M309-

Al in the crimping grovve. The projectile is

erimped to paper-lined cartridge case 31,

33. Cartridge, 75 Millimeter: TP, M309 or
M30%A1 (inert projectile), w/Fuze,
Dummy, M73

These cartridges are similur to thal de-
aeribed in paragruph 34. The TP cartridge

R -‘[m;»,amuo.;\bﬁ:ul:t.}m AR A
- .l .I . L] -
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Carteidyge, 75 sillimetor: xwmnke, WP, M8I1AT, w/fuze, PP, MABAS, 0.05-s0¢ deluy.

309 differs principally from the TP curtrides
309A) in the crimping groove. Thuse cart-
ridpes are agsembled with eompletely ineri pro-
jectiles and inert. fuzes. The TP cartridge
MAR09 iz eximped to paper-lined carteidoe casc
M31. The TP cartridge M309AL1 iz crimped
to plastic-lined carvtridec case BI31AT.

34. Cartridge, 75 Millimeter: TP, M309A1,
w/Fuze, PD, M51AS5, 0.05-Sec Delay,
for 75-MM Rifles M20 and T21E12

e, (Fenerel, Thiz cartridge ix intended for
uke in tarpet praclice. The components eom-
prizing this cartridgce are the same as thosc
used in the high-explusive cartridee deacribed
in parugraph 26, except {or the filler. The TP
nrojectile M309A1 differs from the HE projec-

1ile M309A1 only in the fller, which Iy 1.27

pounda of inert malerial and lwo black pow-

der pellets weighing 0.22 pound, which serve
as the spotting ¢harge.

L. Datn. Al data for the HE cartridge in
parapraph 26b arc applicable to the TP
cartridge.
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Section 1ll. AMMUNITION FOR 106-MM RIFLES M40A1 AND M40A1C

35. General

it. Generel [Hscussion. The 106-mm rifles
MANA) and MHDALC are lightweight, portable,
recoilless weapoms, Recoil is climinated by the
eontrolled exeape of propellent pascs to the rear
through openings in the breechblock. To nasist
in producing the required interior ballistics,
ammunition for these rifles have a per-
forated cartridge case. Projectiles have preen-
graved rotating bands or fing to provide glabili-
zation in flight. It is used as an antitank and
as an antipersonnel weapon. IDue to its spe-
vially designed tripod-type mount (M79), the
106-mm riflc M40A1 or MA0A1C can be fired
from ihe ground or while mounted on the 14-
ton truck or “mule” The cartridges for the
106-mm rifiex M40AL and M40A1C are lssued
in the form of fixed complete rounds,

Warning: Care should be exercised to insure
that no attempl is made o fire rounds in
106-mm rifles of the M40 seriest olher Lhan those
specifically authorized for use in thege weapons.

6. fdenutification. Ammunition for 106-mm
riflas M40A1 and M40A{C ¢can he distingaished
from other types of ammuniition by the per-
forated cartridpe ease. Tligh-explosive cart-
ridges have preengraved rotuling bands; high-
explosive antitank projectiles are fin-slabilized
and, theretore, have no rotating bhande. Paint-
ing and murking for identification are in uc-
cordance with the basgic acheme prezeribed in
T3 4-1900. The designation of the weapon
ia marked on the contuiners and on the base
of the cartridpe caxe of cach round.

¢. Projeetile. Dependent upon tvpe of pro-
jectile, ammunition for 106-mm rifles ¥MA0A1
and MA0ALC is elassified as high-cxplosive an-
titank (HE, AT), high-explosive (HHEP-1Y,
and dummy. The IIE, AT projeclilec has a
shaped charge filler and a point-initialing basc
detonuting (PIBD)} fuze. The IIRP-T is 1
high-explosive projectile which employs a hage-
detomating fuwe, The dummy projectile i an
inert-loaded HEP-T projectile.

d. Faze. BT fuze MS91A1 (which hag a
tracer in its basc) is fitted to the TIEP-T
cartridge; and PIBD ruze ¥M509 (T208E7) is
fitted to the IIE, AT carleidge. Sce paragraphs
50 and 56, for a descriplion of these fuzea.
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€. Cuartriflye Cuse. The cartridge cases
M34RY  (T75) or M9  (alternative) and
MISB1 (T76) or M98 (alternative) are used
with 106-mm  rille ammupition. These cart-
ridge cases are made of sieel und differ from
the more conventional-types of cariridge cases
by having a series of ztapgpered circular per-
forations in the side wall. The cartridpe cuses
MO1B1 (T76) and XM93B1 (T76) are made of
two picees (head and tube). The weight of
each curtridge case is 10.5 pounds and each
has 1,160 perforations (¥ 4-in. dia.) in the
side wall. The heud of the cartridge easec
M93B1 (T76) hux o 14-inch diamcter loading
hole, threaded to receive a steel plug. The al-
ternative cartridge casex M2 and M94 each
weigh 7.06 pounds and each has 1,488 perfora-
tiona in the aide wall. These alternative cart-
ridge cases ure one piece.

f. Liners. The interior of the cartridge case
MO4B1 (T75) or M94 conlains o separate
rayon liner within a plastic (polyethylenc)
liner to proteet and retuin the propellunt,
The plastic liner hag a tight-fitting ring in ils
formed bottem, which fity snugly over the
primer and seals the bottom end. Aflter the
propellant ia loaded into the liners, the top
of the rayon liner i folded #hut and the plastic
lincr is tied or heat-sealed. The cartridge case
M93A1 {(T76) contains the plastic (poly-
cthylene) limer M6 {(T41E2), while the cart-
ridpe case M93 utilizes the plastic (polvethy-
lene) liner MB. The liners M6 and M6 consist
of a molded plastic {polyvethylene) base and
ring (top), which are heal-scaled Lo a plhstic
(polyethylene) cowled ravon hody to form a
one-piece liner. The plaslic base of cach liner
is formed with a tight-fitting ring, which nAts
anugly over the primer, having a 1l-inch
diameter opening that matrhea the loading
hole in the head (base) of the cartridge case.

. Prupelling Charge. The propelling charge
for 106-mm rifle ammunition consists of vary-
ing guuntitics of propellant M10 or M26 (T28)
as follows: for HE, AT round, 8.10 pounds
M) propellant und R06 pounds M26 pro-
pellant; and for HEI-T round, 8.25 pounds
M10 propellant and 8 pounds M26 propellant.
See paragraphs 62 through 66 for more de-
tailed information.



e, Primer, The percuassion primer MB7, a
LOM) grain primer, is usced with 106-mm rifle
ammunition, Sce paraygruaphs 67 through 70
(or more detuiled information,

i Porkeng ond Shippfey Dalu. Cartridges
for 106G-mm rifles MAJAT and MA0AIC are
packed ons per fiber conlainer, Lwo fiber con-
tainers {2 rd) per wooden box. Puacking and
shipping data appear in 83 9-5-1315. Pack-
ing and mavking for shipment are described
in TH 9-1903.

36. Cartridge, 106 Millimeter Dummy: M368

Thia dommy ecarliridge, which simulates the
HED-T M346A1 cartridge (par. 40}, is in-
tended for drill purposea. The cariridpe g
an inert HEDP M3:46A1 cartridge with the eart-
ridpe casce and inert-loaded projectile (with
dummy fuze) welded at the joint. The inert
propellant. loading is omitted and the flash
tube ix repliced by o buill-up metsl bar, which
provides 1he sarme weighl and center of gravity
as the aervice cartridge. A plasiic liner s ce-
mented to the inside of the cartridge cuze to
exclude dust and moisture. The ecavtridge is
chrome plated at the points zubjected to hard-
wear conditinns,

37. Carridge, 106 Millimeter; HE, AT,
M344, w/Fuze, PIBD, M509
This cartridge iz similar 1o thut deseribed
in parspraph 38, except for differences in the
design of the copper cone in the projectile and
in the composition of propellant usged.

38. Cartridge, 106 Millimeter: HE, AT,
M344A1, w/Fuze, PIBD, M509

. Greperal, This cartridge (fig, 13) is used
apainst wrmored targeta. The plasitc-lined
cartridge casc M93B1 or M98 iz crimped to
the high-explosive antitank projectile by means
of eighl cqually spaced ball-point crimps. The

projectile consisls of a relutively thin-walled
steel body eontaining & shaped churge of 2.79
pounds of Composition B. The projectile body
18 internally threaded at the nose o reccive
the ogive ussembly, which aects as 4 ballistic
cap. The shaped charge is to the vear of 4 thin
copper cone, Concentration of blast iz obiained
by the shupe of the charge. The apace for-
ward of the copper ¢one provides the “stand
off” necessary for the penelration of the turget.
b, Data.
Weaight of cartridpe 35.19 1b
Lenmgth of cavtridge . .. 3001 in,
Weight of projoctile, ag fired......... . 1955 1h
Weight of propelling eharge.... ... . &0 Th WM2( {T28)
propellant

39. Cartridge, 106 Millimeter: HEP-T, M346
or M34&B1, w/Fuze, BD, M91A1

Thix carlyidge is similar to that deseribed
in paragraph 40. T, dilters in the projectile
and in the eompozition of the propellant used.

40. Cartridge, 106 Millimeter: HEP-T,
M346A1, w/Fuze, BD, M91A1

a. Gemerel. Thia iz a apecial high-cxplosive
cartridge (fig. 11) intended primarily for de-
feul of armor. The plastic-lined cartridue case
M94B1 {T78) (or alternative M94) is crimped
to ibe high-cxplosive projectile by means of
four equally spaced bull-point erimps. The pro-
jectile consists of a relatively thin-walled steel
body containing a bursting charge of 7.72
pounda of Compoaition A-3. The projectile has
& precngraved rotating band and two mun-
waneze bronze indexing buttons at the bourre-
let. fo facilitale insertion of the eartvidge into
the tube,

b. Data.
Weipht of cavtridge... oo 278 b
Tength of cariridgen.. ... .. .. 3871 in.
Weight of projeetile, as fired 1754 16
Weight of propelling charge 840 [b M26 ('L2)
’ rropellant

Section IV. AMMUNITION FOR CAL. .50 SPOTTING RIFLE M8C

41. General

n. GGengral Diserwesion, The eal. A0 spoliing
rifle MRC is a gas-operaled magazine-fed semi-
automatic rifle destyrncd to assist the gpunner
in determining range of ihe target: it s
muurnded on top of the 106-tim rifc tube and

fires speciad caliber 50 ammumition (pars. 12—

44). Cartridges for the cal. .50 apotting rifle
MAC are classified as small-arms ammunition.

Wearning: Caliber 50 cartridges for machine
guns will not chamber properly in the spotting
rifle MSC: hence, no atiempt will he made to fire
nther than the special caliber .50 eartridges
authorized for this rifle,
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B MODEL OF CARTRIDGE (N WHITE
MOCEL OF WEAPON (IN WHITE).

.
T,

AMMUNITION LOT hJMBER (IN WHITEY

N N = ——[OLIVE DAAB
- ; . (MARKING N YE Tow |
. ~ -

....

‘MODEL OF CARTRIDGE
XIND OF FILLER
TYPE OF FROJECTILE

ALITER AND
TYPL OF WEARDN

INDEXING BUTTON

-
RA FD 2130428

Figure 1§, Cortridge, 106 villiseter: HEP T, M346A1, wifnze, R, M3147.

b, ldentificetion. Ammunition for the ecali-
ber .50 apotling rifle is completely ilentificd
by the marking on all packing containers. The
hase of the case is marked with the manulac-
turer’s initialg and the vear of manufacture.

¢. Prujectile. Ammunitien for the cal. .50
spotting  vifle MBCO s classified as spotter-
iracer and praciice.

d. Fuze. The caliber 30 spolter-tracer and
practice eartridges do not utilize fuzes.

e. Crrtridye Case. The cartridge case uscd
with the ecaliber 50 spotter-tracer and prac-
tice cartridwes is made of brass. Tt is similar
in uppearance to conventional caliber 30 cart-
ridge cases but has dilferent dimensione.

£. Propelting Charge. The propelling charge
uzed inm the caliber .50 spotter-tracer cartridge
iz doublc-bage small-arms propellant or #in-
ple-base tubular propellant, depemling on the
model. In the ecaliber .50 practice cartridge,
single-hase tubular propeliapt is uscd.

g. Primer. A caliber 50 small-arms percuas-
sion primey is uzed in (he caliber .50 spotting
riflc ammunition.

k. Pocking ond Shipping Dato. Cartridges
for eal. .50 spotting rifie M8C are packed 1 per
individual tube, 104 tubes in metal box M2A1,
2 hoxes {208 rd) per wirebound woodeni box,
Packing und shipping dala appeur in SM 95—
1305. Packing and marking for shipment arc
deseribed in TH 9-1903,

42. Cartridge, Caliber .50: Spotter-Tracer,
Mag (T189E1)

Thix eartridge differs from the spotter-iracer
cartridpge described in paragraph 43. in that
the cartridee cuse does nol utilize a flash tube
and the propelling charge is composed of dou-
ble-trise small-arms propellant.

43. Cartridge, Caliber .50: Spotter-Tracer,
M48AT (T189E3)

a. Cenernl, This cartridge (fig. 15) is used
for “spotting” the turget for the gunner betorc
fiving the 106-mm rifle MAOAI or M40A1C,
The brass eartridge cuse, which contains the
propelling  charge of approximately 117.5
grains extruded single-base tubular propellant
and percussion primer, is erimaped {o the spot-
ter-tracer bullel by means of a 3607 roll erimp.
The curlridec case s fitted with a flagh tnbe
0.970 inch long (orifice dia. 0937 1n.). The
bullet containg u tracer element and un in-
cendiary churge, which give off a puff of #moke
and # Bash on impact with the larget, The
up of ihe spolter-tracer bullet is painted yel.
luw with red rear annulus for purposes of
identification.

b, Dota.

Weight of cartridge . e — . 0,24 TH
Tength of vartridge .. o el . 4,58 in,
Weighe of bullet, as fired.... .. C e 4,12 1b
Valaeity of bullet at 78 feet lrom the muzzle . 1,745 fps
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Fignre 15

44, Cartridge, Caliber -50: Practice, T249E1

This cartridge is similyy externally to those
described in parupraphs 42 and 43, except thy|
it 5 asspmbleg with the pracijce bullet. 1t

cmmncz causm 50, rutﬂcs mm- PV

sro'rrsu mu;zs ma‘u -mw;s:,

Carteidaes for culibes

]
‘m.'...y

LI T

v
Fl

gﬁ, ) 253439& -

56 Spolhing yifig M.

ntilizes the same brass eaprtr;
ling vhar@v. and peren
spotter-Lryce) curtridge M18A7T, The tip of the

practice  bulleg iy painted  plive drah  for
pLrposey oof idhnﬁﬁvatmn_

wge case, propel-
sslon primer the
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CHAPTER 3
SUBCALIBER EQUIPMENT

45, Subcaliber Device for 57-mm
Recailless Rifles

This device (fig, 16) is for use in training
personnel in the use of 57-mmm recoilless ri-
fles, The deviee congista essentially of modi-
fled metal party of a 47-mm rifle cartridge
{inert [uze, inert projectile, and empty carl-
ridge case) assembled to a modificd caliber 30
machinegun barrel with a barrel locking nut.
Three screws, two fixed and one adjustable,
with locknuts are uscd 1o hold the device
firmly in pluce in the recoilless rifle, A regular
caliber .30 hall caviridpe iz vsed for simulat-
ing the fire of u 57-mm cartridge. The gun
barrel conlaing gas ports to vent the propel-
lant gases, Wilective training of personne
may he accomplished with the device at sub-
stanilial savinga., The device may also be uged
without the ealiber .30 ball cartridge as a dvill
cartridge, that is, for praclice in loading the
weapon. The device 1s pol an issue item; hence,
it is not to be requisilivned as a complete as-
sembly. 1t may be fabricated in the field by
authorized units from components requizgi-
tioned in accordance with specific instructions
contained in TM 9-3062-31.

46. Rifle, Subealiber, Caliber .30,
M7 (75-mm)

This “rifle” (fie. 17) iz a subcaliber device
fur nze in tramming personnel in the vze of 75-
mm recoilless rifles. 1 has the outward ap-
pearance of a 75-mm cartridge. It contains
a modified vented culiber .20 machine gun bar-
rel in which a regular caliber .30 ball cuartridge
is used for simulating the fire of a 75-mm
cartridge. Fffective training of personnel may
be accomplished with this device at substan-

tial savipge. The device may alse be used with-
out the caliber 30 bull cariridpe ax a deill
cartridge, thal iz, lor practice in loading the
wigpon. The device, which is not an ammu-
nition item of issue, i3 issued completely as-
sembled, similar in appearance to a complete
round. TFeor further information on this de-
vice, see ORD 8 SNL C-83, scction 18, which
liats the component pariz and  equipment
stocked for mainicnance and rehuild of the
doevice.

47. Rifle, Subcaliber, Caliber .30,
M2 (106-mm)

This “rifle” (hg. 18) {3 a aubealiber device
lor use in training peraonnel in the use of 106-
mm recoilless riflea. It haa the outward appear-
ance of a 106-mm cartridge case and the rear-
portion of a wprojectile with preengraved
rotating band. This part is called the muzzle
shell, The subcaliber rifle contains a modified
caliber .80 machine gun barrel in which a regu-
lur cabiber A0 ball cavtridge is used for simu-
lating the fire of a 106-mm cartridge. The
barrel contains gas ports to vent the propellant
pases, Lffective training of pergonnel may be

“accomplished with thigs device at aubstantial

gavings. The device may alzo be uaed without
the caliber .80 ball cartridge as & drill cart-
ridge, thal i3, for practice in loading the
weapon. The device, which iz not an ammuni-
tion item of issue, s issued completely assem-
bled, similar in appearance to a complete
round. For further information on this de-
vice, see ORD 8 8NT. (33, section 20, which
lists the component parts and cquipment
stocked for maintenance and rebuild of the
device.
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Figure 18, Rifla, awbeatiber, raliher Bao, My (10/-MM ).
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CHAPTER 4
FUZES, PROPELLING CHARGES, PRIMERS, BOOSTERS, AND BURSTERS

Section [. FUZES

48. General

a. General Diserwwdon. A Tuze is a device
used wilh o projectile to explode il at the time
and under the circumsiuancesa desired. The fuze
consists of a connected series (train) of small
explosive charges topether with an clectrical
or mechanical device (or combination of both)
for initiating the action of the firat charge in
the Lrain.

b. Clossification. Rocoilleas eifle fuzes ave
clasaified according 1o their location on the
projeetile as base detonating (BD) and point-
initiating base-detonating (PIBD), which are
threuded to the Lusea of projectiles, and point-
initiating (PT) and point-detonating (PD),
which are threaded to the noxes of projectiles.
The fuzes are alzo classified according to their
method of functioning as impact or combined
time and impact. A time and impaect luze con-
taing a clockwork mechanism, which may be
sct to a predetermined time prior to firing.
The type of time and impact fusc used for re-
coilless rifle cartridges is desipnaled mechani-
cal-time and superquick (MTSQ). This is a se-
lective-lype fuze, which may be adjusted in
the Tield to have time action or to funclion on
mpact. Impuct fuzes are classified aceording
to the quickness of aetion as superquick,
nondelay, or delay. Superquick fuzes produce
a burst immediately upon impuct before any
penetralion oceurs, thus giving maximum sur-
Tace cffect. Nondeluy fuzea are inertiu-opera-
live and burat the projectile on ricochet or on
4 hard surface before complele penetration.
The base-dctonating fuzes are nondelay. Te-
lay fuzes allow penetfration of material largets
before hursting or allow air bursts in ricochet
fire, The time of action tor impacl fuzes is

measured trom the instant of its impact on a
target, whercas the time of action of time
fuzes is moeasured from Lhe instant of firing
the weapon,

¢. Boresafely. To prevent uccidental arm-
ing during handling and shipping, safety de-
vices, such as #alely wires, are used on fuzes
when required. In certain types of fuzes, the
mechanisms are arranged so that the fuzes are
said 1o be “boresafe” (delonetor-safe). A bore-
sufe fuze iz one in which the exploaive train
18 interrupled so that, while the projectile still
is in the hore of the weapon, premature action
of the bursting charge is prevented if any of
the more sensilive clements (primer or deto-
nalor} function.

d. Wethods of Arming. A fuze is said to be
armed when it ia ready to detonate the pro-
jectile, that is, when all parts are in their
proper posilions so that the fuze may operate
in its intended manner. The principul torces
used in arming fuzes arc Jwertie and centrifu-
grd. In some fuzes, hoth these forces are used
to aclivute safety devices; in othera only one
is used,

{1} Inertia, which is the tendency of an
object to resist aceceleration or de-
celeration, may be exhibited in sev-
aral ways, each of which may be used
to advaniage or each of which must
be guarded against.

{z) “Sethack™ is u manifestation of in-
ertia which oceurs when the pro-
jectile is acecelerated on being fired.
It may be used to unlock sufety de-
vices or lock them in place until
the proper time for unlocking.,

(B) “Creep” is u manifeatation of iner-
tia which occurs as the projectile
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decelerates in Oight. Fuzes are de-
signed to prevent this force from
causing a malfunction.

(¢} “Set forward” is u manifeatution

of inertia which oecurs on impact
or sudden decclerution. This cffect
muay be used {o drive firing pina
into primers or to drive primers
wgaingt statiopary firing pins,

{2} Centrifugal forece, which is the force

on an object moving in a eireular
path away from the center of the cir-
¢le, occurs in spinning projectiles.
{Centritugal force iz nol present in
fin-stabilized projectiles.) This foree
may be utilized o actuate gear trains
and to mave safety devicea inmto their
proper posilions in fuvzes and boost-
ere. Such fures and boosters are de-
signed to opuerate in rotutional-ve-
lority range of the projectile-rifle
combipzlion in which they are used.
Fuzes utilizing centrifugal force alzo
must be designed so thal they will

" -DETONATOR CUP- S 'llif;r,e}[;\iglﬂ'ﬁ.@r,&

" RETAMNER . - |

e,

»

nol hecome unarmed as the rotational
veloeity deerwises during flight.

Detunalors.

(1) Generel. A detenator (fig.

. "

19) is
uscd in the expleosgive train to trans-
mit a detonation wave to the buanster
charge, booster lead, or bursler. Two
types of detonators arc emploved in
vecoilless rifle fuzes: one contains a
primuer mixture as the upper charge,
for iniliation by siab action of a fHie-
ing pin: another containg a fine wire
or olher high-resistance electric eir-
cuit in physicsl contact with a heat-
sensitive primer mixture. Passape of
an electric curvent through the high-
resistance rcivenit generates  heat,
which jnitiates detlonation in  the
primer mixture, Most detonator cups
and disks are of aluminum. Tahle 1
lists the wvarious detonators used in
fuzes and boogters for reconilless ri-
fle ammunition, indicating their use,
dimensions, color identification, and
type of initiation.

-
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(2} Fdentification. Detonaiors muke use
of eolors-to indicate the -insensilive
end: vellow is used on detonalors
which do not contain primer mixture
or igniting mixture and green is used
on detonators containing primer mix.
ture. Detonators usually are not col-
ored exiernally al the sensitive ond.
However, due to the melhod of seal-
ing the disk in place and the red coloy
apecified for the asealing lacguer, a
color identification ia provided for the
sensitive end. Coating of the end of
the detonator and the entire detona-
tor disk with lhe red sealing lacguer
ix optiotsl, depending on the delona-
tor manulacture, The color scheme
described above applies to latest det-

onator construction; diserepancies
may be found on detonators of older
manufacture.
Toable 1. Detenators
- |
Duwer <iasis {Clue idetsilentiom
2 Tenlin e -t  Typnof
z Lerp U | Liuzetee | Jorsitive Inewneg-
=] L Live ma)
1
Az ' 3UZE, BD: 0. 365 U.162 | Red Groenn | Firing pin
Mylal
wnsd Myl
ELEE, RIESE: \
BISHBAY poul?
Blasinl
ML XL T LU0 = S I O 27T S DN Iiriug piu
[SEEL N1
TUZT, Phe
MALAG and [
LHIET )
M2y | FURF, PD: 300 L1485 Red Creen | VWiving pin
Mbg :
M30 (PTZE. PI 30 . B E N T Yellow | Fiving pin
M#0A1. Myl : ;
M2 | PLZE YL 436 239 | Red Creen * Fieing pib
ALMMNAZ, . .
AL, . H
ME0A. l
MAS | FUYRE PIGD A -1 1 S PN Wlewtciv
500, i

* Bipuificance of colors!

Gareen—Detooabar coplaioe primer olixlere 1ztab vy pe delonator) o

Tellow  Desenatar dess oot eancaln primor mixture or igniling
mixtave,

Pued—Lacgoer (red) ussd fur sealine purposes cvostliuley & ved
oedur identificalion for the sonsitive enil.

f. Fuze Interchangeability.
{1} MNeed for changing fuzes.
(a2} From a time fuze for bursl above
the target to a PD {uze for impact

at the targel ay required by the
tactical situation.
{&) As required by the supply situation.
{¢} To replace or remove unaafc fuzcs.
(d) In renovation activities, when the
original fuze becomes unserviceable
duc to corrosion, general deteriora-
Lion, vr vbsoletion,

(2) Awthority and responsibility, Assem-
blv to and dizassembly from 75-mm
projectilea of point fuzes iz normal
operation in the field. In azsembling
tuzes to or disassembling fuzes [rom
projectile, only the authorized fuze
wrench should be used.

(3) Awutharized fuzes. Authorized fuzes
for recoillesy rifle cariridges are de-
geribed in paragraphs 49 through
61.

g. Fuze Wrenches and Seltersa,

(1} Fuze wrenches. Fuze wrench MIS
(fig. 20} is provided for screwing and
unscrewing fuzes from the projectile
for the purposce deseribed in F(1)
above, The wreench 1s o box-type hav-
ing two theoal openingy, the opening
nearer the end heing 2.16 inches and
the other opening being 2.04 inches.
The screwdriver end of this wrench
is used for setting the selective set-
ting sleeve of the fuzes M48 and MG1L
series from SQ to DELAY or vice
versa. The wrench (2.04-inch open-
ing) iz used for PD fuzea M4R and
MBI series and the MTSQ fuze M50
geries.

(2) Fuze setters. Fuze setters M14 (fig.
21) and M27 urc simplc hand wrench
types. They are uged for selling
MTSQ fuzeg MAOGAL and M500. For
further informsation on fuze sefters,
see TM 9-2300 and TM 9-575.

h, Packing ardd Shipping. Pucking and
shipping data tor separately issued fuzes ap-
pear in 53 9-5-1380.

i. ldentificatinon. Fuzes are identified by the
stamping in the body metal. For general
fuve identification information, see TM 29-1506.

49, Fuze, BD: M&2AI

The fuze iy gimilar to BD fuze M91 (par.
50) except that it does not have a trucer.

ar
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50. Fuze, BD: MO1AY or MP1

¢, General. The BD fuze M9TAL (Hy. 22) is
a nondelay base detonating luze provided for
use with Tb-mm and 106-mm projecliles, The
fuxe is cxternally threaded for assembly 1o the
base af Lhe projectile. When assembled in the
haze, the major portion of the fuze intrudes
inte the projeclile; only the tracer end of the
fuze extends from the projeclile. The BD fuze
M91 differs from the fuze M9TAI in that the
tuze Y91 has a nonreplaceable tracer.

. Daf.
Overall Jength o eeeeemeemeeeenee oo - 4,211 5n,
Waight 1.40 )b

1.5-12NS-1LE

Nute. The key letters zhown in ¢ and o below in
purenthesey refer to figure 24,

"Thread size . .

¢. Deseripfion. The fuze consista of four
parts: a steel head (N), a steel body (0), a
brass booster cup (A), and the repluaceable
tracer M3 (P). The head holds a rolor firing
pin (L) and inertia plunger {(K). The body
containg 4 detonator (H), a alider assembly
{E) under roslraint of spring () and with
a slider charge (F), a booster pellet {B)., and
a hooster lead (D). The heogler cup when as-
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Wresneh, fuze, M18.

semhbled to the body seals the booster pellet in
ite cavity. The replaceable tracer M8 is screwed
in the base. Bore-safety is provided by the
slider uszembly.

@. Funetioning. The rotor-firing pin (L) is
held in the wnarmed position in the plunger
by a spring-held safety pin (M), which re-
leases the rotor firing pinunder the action of
centrifugal force. The firing pin will not arm
at 1.700 rpm or less. ''he slider assembly noy-
mally is positioned, under spring precgure, in
itz reeess in the fuze body 4o thal {he slider

BOTTOM VIEW. py pt. 102869a,

Ligure 21, Setfar, fuze, M14.
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charge of the slider iv out of alinement with
the other explosive elements. When sutficient
centrifugal force has been developed {ie., the
projectile iz spinning sufficlently fast), the
slider nvercomes the registance of its spring
and moves outward, alining the slider charyge
with the detonator and booster lead. TDuring
the flight of the projectile, the inertia plunper
assembly is prevented from “crepping” for-
ward by the restraining spring (J). Upon im-
pact, the plunger is driven lovward, over-
coming the resistance of the restraining apring
and driving the firing pin inlo the detonator,
which initintes the fuze explosive train. The
tracer M5 conlains pyrotechnic compoaition,
which is igniled by the propellent gases, ereat-
ing & luminous irace during the flight of the
projectile,

51. Fuze, Dummy: M73

This fuze is an inert-type simulating the PD
fuze M51A5 (pur. 58). T is nsed with 7Th-mm
TP eartridges having an inert projectile.

52. Fuze, Dummy: T126
This tuze is an inert-type uscd with 57-mm
FT cartridges having an inert projectile.

53. Fuze, Inert: MB9

This fuze iz an inert-loaded-type utilizing
the metal parts of the I’ fuze BRY. It is used
with 37-mm TP cartridges having an inert
prujectile,

54, Fuze, MT5Q: MS00AT or M500
., Deseriplion. The fuze MSODAL (Ae. 23)
is a combination mechanical-time and immpact
fuze with scttings for time action (2 to 75 sec)
and an impact element for superyuick action.
A pull wire, which extends through the fuze
body and under Lthe selback vin, provides posi-
tive safely during shipmoent, and handling., The
Faze M300 differs from the fuze MBO00A]L prin-
cipally in having =ettingsz for fime action [rom
3 tn 75 secomle. The minimum (unectioning
time of the fuze MHOOAL iz 1.3 seconds. The
fuze M300A1 consists essentially of five com-
ponents as described in (1) through (bH)

below:

(1) Muvuenment oseembly. The movement
assembly provides for the mechanical-
Lime aclion of the fuze. TL is eom-
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(2)

(3)

LA
+ -

(4)

{5)

.-, 1

prised of a firing pin and timing
mechanism {clockwork),

Body. The aluminum body hag a
time-geiling ring. The body is exter-
nally threeaded at its lower end to en-
wiare Lhe booster M21A4,

Booster M21A% The booater M21Ad
is asgembled over the lower end of
the fuze body. See puragraph 71, for
booster details.

L]
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Figure 23, Fuze, MTSQ: Mse0d:?

Lower cap. The lower cap, of brass,
vontains the movemenl assembly and
is inlernally theeaded at its forward
end 1o receive the point detonator
aszembly.

Point defonafor aagenbly. The point
detonator asgembly houses the super-
quick impact element of the fuze. It
is externally threaded to engage the
lower cap, completing the nose com-
tour of the tuze.

b, IPunectioning.

(1)

Movement asseinbly. When the fuze
is «et, the Lurning of the lower cap
rotatex the timing diszk by means of
the setting pin, which ia engaged in
the upraised lug. All other parts of
the mechaniam remain In position,
gince the wear train and escapement
arc locked by the safety lever assem.
bly. Upon firing, setbiack causes the
hammer spring to strike the upraized
lugr on the timing disk, flattening the
lur and releasing the disk from the
getting pin. The hammer returns to



(2)

its original position as setback ceases.
Setback also moves the setback pin
toward the base of the fuze, leaving
the firing arm free to turn when the
notch in the timing disk comes oppo-
site the upright on the firing arm.
When sufficient centrifugal force has
developed, the safety lever holding
the escapement moves outward and
releases the escapement, leaving the
movement free to run. Simultane-
ously, centrifugal force, augmented
by Dbacklash and the ‘kick-off”
springs, actuates the weighted gear
segments, which in mesh with the
main driving pinion then drives the
movements. The rate of rotation of
the pinion and, therefore, of the tim-
ing disk is governed by the escape-
ment through a series of gears. When
the notch in the timing disk reaches
the upright of the firing arm, the fir-
ing arm turns, permitting the firing
pin safety plate to swing out from
under the firing pin flange. The fir-
ing pin then strikes the primer under
the action of theé spring. This initi-
ates the action of the explosive train,
which action is transmitted to the
fuze booster and the projectile burst-
ing charge.

Point detonator assembly. The point
detonator assembly functions inde-

pendently of the movement assembly
to provide superquick action. It will
function if impact occurs before the
set time or if the time setting is at
“S” (safe) and impact occurs. Bore-
safety is provided in the point deto-
nator assembly by a slider, which in-
terrupts the passage between the
detonator and the lead charges. When
the projectile is spinning sufficiently
fast, the slider is moved outward by
centrifugal force, providing an open
passage between the detonator and
lead charge, thus arming the point
detonator assembly.
¢. Preparation for Firing.
(1) Remove the pull wire.
(2) Set the fuze to the desired time, using
the fuze setter.
Note. If after the fuze is set preparatory
to firing the round is not fired, the fuze will
be reset to the safe position “S” and the pull

wire installed in its proper position before
returning the cartridge to its packing.

55. Fuze, Pl: M90OAT or M90

a. General. The fuze M90A1 (fig. 24) is a
single-action, superquick fuze designed for use
with 57-mm HE, AT projectiles. The fuze dif-
fers from point-detonating fuzes in that initia-
tion is by impact of the target directly against
the fuze primer. The fuze is characterized by
internal threads for engagement of the pro-

A-PRIMER

B-OGIVE

C-BODY

D-DETONATOR

E-ROTOR

F-BODY PIN

. G-LOCK ASSEMBLY

. H-DETONATING CHARGE

RA PD 108184B

Figure 24. Fuze, PI: M90A1.
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jectile and by a shaped auxiliary detonating
charge.

b. Data.
Length 2.h2in.
Weight .256 b
Thread 2.09-18 NS-1

Note. The key letters shown in ¢ through « below in
parentheses refer to figure 24.

¢, Deseviption. The fuze consists of a die-
cust body (C) with a neck, which houses the
primer (A). A cavity in the middle of the
fuze bady, extending across and perpendicular
to the fuze axis, holds a rotor (K) and a lock
assembly (G), consisting of a loek, lock cup,
and lock spring. A body pin (F) serves to
hold the lock eup and lock spring. An aux-
iliary delonator assembly screwed into the
base of the fuze body holds a shaped auxili-
ary detonating charge (H). The entire for-
ward part of the fuze body and its mechanism
is covered by a thin steel ogive (B).

d. Safety Devices. Boresafety is provided
for by the rotor and lock assembly, which holds
the detonator (1) in the unarmed posgition
prior to firing.

BR
o RFSI x
¢+ D-SEQUENTAL L e
% “E—ROTOR SPRING ", %+ "I\

Figure 25.

e, Funetioning. When sufficient rotational
(centrifugal) force is established, the lock
moves oulward againgt its spring, releasing
the rolor to turn on its axis. After sethaek,
the rotor turns to the armed position, in which
the detonator is parallel to the fuze axis and
alined with the firing pin. Upon impaet, the
ogive is crushed and the primer initiated. Ac-
tion of the primer (A) is transmitted through
the detonstor (D) to the auxiliary detonating
charge (IT), which initiates the boosler pellet
at the base of the projectile flash tube, which
causes the projectile Lo funetion.

f. Preparation for Firing. No preparation is
required.

56. Fuze, PIBD: M509

a. General. The fuze (fg. 25) is a single-
action, superquick, point-initiating, base-deto-
nating type provided for use with HE, AT
projectiles. The fuze, which is not visible when
assembled in the cartridge due to its loca-
tion in the projectile, is connected electrically
to a piczoelectric element (polarized barium
titanate) in the nose of the projectile. Impact

WGttt
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pD, 213055,
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Fuze, PIBD: M509,




of the target on the nose of the projectile
stresses the piexzocleciric element, generating »
surge of electricity which initiates the deln-
nator, and thua, the cxplosive train of the
projectile,

Nofe. The key letters shown in b thruugh & below in
parenibuses refer to figure 25.

b, Degeriplion. The fuze consists essentially
of a rotor housing (A), which contains a rotor
{B} with a delonator; a bleeder resistor (1) ;
sequential leaves (D) ; and a rotor spring (E).
Forward of the rotor housing is a boogier lead
cup assembly (F) with booster lead charpce
and a booster (G). Electrical contact between
the rotor housing and rotor ia made Lhrough
the contuct bushing (H) and wiper contuct
(J) when the rotor is in the armed position,

¢. Safefy Pevices. Boresafely is provided for
by the sequential leaves and blecder reaistov.
The sequentiul leaves loek the rotor in the un-
armed pogition, In thia position, the electrieal
circuit of the fuze is open and the bleeder re-
sistor Is connected across the detonalor, drain-
g off any charge that might build up and
fire the detonator while the projectile is ac-
celeraled in the bore of the rifle,

d. Punctioniny. Setback force, incident to
firing, acts to displace the sequential leaves
(1) until the final leaf is locked in its rear.
most poaition and the rotor ia free to move to
the armed position. The rotor apring (E),
after acceleration hag heen reduced to approxi-
mately 2(10g’s, canzes the rotor (B} to turn
907 so that the wiper contact (J) in the rotor
iz connected (o the contact bughing (H) in the
rotor housing, completing the electrical vireuit
and arming lhe Mize, Upon impact, the piczo-
electric element in the nose of projectile is
stressed, genevating un cleetrieal impulse,
which inttiatea the detonalor M48, and thus,
ithe explosive train of the projectile.

e. Preparation for Firing. No sctting or
ather preparation iz required.

57. Fuze, PD: M4BA3, 0.05-Sec Delay

a. Geneval. The fuze M4R8AY i3 lhe same as
the fuze M31AS (par. 38) exeept that the fuze
M48A3 dves not include a hooster. The fuze
opening of 75-mm smoke projectilea are fitted
with an adapter having 1.7-inch diameter in-
ternal threads.

t. Data.
Leogih;
Visible —oomoroeee o 874 in.
Overall..... . . . 1.R5 in,
Wetght oo . — 1411
Thread slze . 1.7-14 N8-1

58. Fuze, PD: MST1AS or MS1A4,
0.05-Sec Delay

a. {reneral. The fuze M51AS5 (g, 26) con-
sists of the fuze M4SAZ fitted with booster
MZ2iA4 (par. 71}, The fuze M51A4 differs
from Lhe fuze MB1AK in having a delay plunger
assembly, which is less sensilive, hua leas uni-
lorm burning time, and requires greater sur-
veillance than the delay plunger suszembly M1
which i3 used in the fuze M51AL.

b. Data.
Length:
Vigible. .. . 374 in.
Overall e 99200,
Welght ~ 213
Threuad size __con. . 2-12 NS-1

Note. The key letters shown in ¢ and d below in
parcnthuses refer to figuee 26,

e. Degeription. The fuze consiaty of a heud
(A}, which holds a auperquick clement (B);
and a body (H), which holds a dolay plunger
assembly and ils housing (M) ; and a selective
setting device (d below). These muin assem-
hlice are connected by a flash tube (G), which
holds and supports the parts firmly in position;
and by a thin-walled ogive (F), which gives
forther support and comtour. The superquick
element, is comprised of a firing pin (D), sup-
ported by a cup-shaped gilding metal firing
pin support (C); and a detonator {(E}. The
firing pin suppert. iy sufficiently atrong Lo with-
stand initial setback forces upon firing, but
collupscs under the impacl of the target. The
delay plunger asaembly M1 (M) is an inertia-
plinger-type and includes a firing pin (W),
primer (P), bluck powder delay pellet (Q),
and a relay charge (). The hooster M2iA4
{U} (par.71) iz assembled to the body,

d. Setiing. The setting device congists of an
interrupter (K}, intcrrupter apring (T1.), and
the setting aleeve (J). The head of the set-
ting sleeve is slotted to (acililate turning when
changing the setting. To enuble exact aline-
ment, {wo register lines and the marking SQ
amd DELAY arc stamped on the ogive of the
fuze. When the glot in the sleeve head is alined
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with the 5S¢ line (parallel 1o the [uze axiz) or
within 15° thercio, the sleeve, which iz thicker
on ane stde than on the other, is turned &o that
it docs nol interfere with nmovement of fhe
interrupler. The interrupter iz free, therefore,
o move ouniward under centrifugal force,
Lherelyy opening the passage for superquick
action. When the slot i glined with the DE-
LAY line (at right angles to the fuze axis) or
within 15~ thereto, a scction on the sctling
gleeve rests against the interrupler, securing
it in the lower exiremily of lthe recess, across
the supcrquick passage.

g, Sufety Devices. Boresale superquick ac-
tion i= provided by ihe interrupter {K). Bore-
sate delay aelion i# provided by arrangement
of mechanism within the booster.

. Furnetioning. Functioning deseribed here-
in refers to the fuze: for booster functioning,
zee paragraph 71. No action takes place in
the fuze upon firing until suflicient relational
apeed has been established o overcome the re-
sistance of springs and selback lorce on the
several safely deviees. When set for super-
quick action afier the projectile leaves the muz-
zle of the weapon, centrifugal force causes the
interrupter (K} to move outward, opening the
passage. At the aame time, the plunger pins
{(8), locking the delay assembly in unarmed
position, also move outward, releasing thut as-
sembly in preparation for impuct. The plunger
pin lock (R) then swings on ils pivot under
centrifugal force, placing an arm againat the
inner end of cach phimger pin, thereby, pre-
venting the relurn of the pins to the unarmed
position. Upon impact, the firing pin of the
superguick element is driven againat the deto-
nator, inilialing the superquick action. Inertia
causes the delay action plunger to move for-
ward, driving the primer against the deluy
etion OGring pin and initiating the delay ae-
tion. In normal funclioning with superquick
action, the dclay action hus no efect, ginee the
superquick lrain will have caused the projec-
tile to explode hbcfore the delay train can
burn for its prescribed time. Should the super-
guick action Tuil, the projectile will funection
with delay action rather than become a dud.
When scl {or delay action, the interrupter,
which interrupts the superquick passuge, is re-
strained from moving. Upen impact, the su-
perguick firing pin and detonator functjon but

the effect ia prevented from being transmitted
1o the projectile. The hooster M21A4 (par.
1) contains a mechanism which provides
Torexalety.

. Preparation for Fimng., The [uze need be
adjusted only for the desired aclion, aw de-
scribed above. The seiling can be adjusted at
will prior to firing wilh o screwdriver or fuze
wrench MEB, The adjustment can he made in
the dark by leeling ihe position of the slot,
parallel to the fuze axiz (or within 15 degrees
cither gide) for superguick (2Q) action and
ual right anples thereto (or within 16 degroes
cither slde) for delay (DELAY) action.

k. Limitations and Precowtions. 10 the PD
fuze M51A5 or BIS1A4 is fired during extremely
heavy rainfall, premature funetioning may oc-
cur, The rainfall necessary to cause malfunc-
tioning is comparuble 1o the exceedingly heavy
downpours which ececor during summer thun-
dershowers, Premafures may be prevented in
these fuzes by setting for delay action, making
the superquick action inoperative,

59. Fuze, PD: M57

a. Feneral. The fuze (5 a single-action, su-
perquick type used with 75-mm amoke projec-
tiles. It is similar to the PD fuze M51A4 (par.
a8), except thatl it has no hooater and no delay
element. The fuze requires no setting or other
preparation for fiving.

b, Dale.
Length:
Viaible ... . e 378 N
Owverall.. .o v eeem 459 in.
Weight . 141 1h
Thread size of fuze. ... .. 1.7-14 KS-1

60. Fuze, PD: M89

. (General. The fuze is a single-action, su-
perquick-type used with 67-mm projectiles.
Boresafety iy aceomplizhed by a rotor and lock
mechanism similur tu lhat of the fuze MBS0

{par.55).
b, Lieta.
Tengih:
visible _.. ’ e 172N,
Overall oo . . 252
Weight......_.. L 0BTk
Thread sige .. . oL . 1.7-14 N5-1

e. Preparetivn for Firing. No sefting or
other preparation is required.
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61. Fuze, PD: M503A2, M503A1, or M503

a. General., The fuze MaV3A2 (fig. 27) iz a
single-action, superquick Lype which functions
by impact or graze after an arming delay,
which is in effect for about 60 feel from the
rifle: being reliably armed in 100 feet. The
fuze is provided for use with 37-mm rifle pro-
jectiles., The fuze M503A2 differs from the
fuzes MBOR and MSU3AL, principally. in hav-
ing u setback sleeve, u setback spring,
and half-block retainers which provide added
gatoty.

h. Data.
Length:
Vizlble S 1.756 in.
Overall_o. el e 2,58 in,
Weight, e, s e _ 084 1,
Thread size o 1,7-14 NS-1

Nwote, The key letters shown below in -parentheses
refer to figure 27,

¢, Dereription. The fuze has an aluminum
body (A), recessed at the forward cnd Lo hold
a steel firing pin (B), which iz held in an
aluminum firing pin head (C), and supported
by a gilding metal support cup (I?}. Threaded
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M508A 2—votor in unormed position,

to the vear of the body is a lLooater cup con-
taining a booster pellet {(P). The pointed end
of the firing pin projecis into an wluminum
rotor restrainer {E), which is held in place by
a rotor restrainer spring (F). An aluminum
rotor housing {(3) containsg u brass sphericul
rotor {(H) with & delonator (J) and g boogter
lead cup assembly (Q). An aluminum seiback
sleeve {(K), which fits around the rotor hous-
ing, is held in ity forward position against two
half-block retuinera (M) by a atec] wire aet-
back spring (1.). The two half-block retainers
are held in position syrainzt the rotor housing
by ita deteni spring (N). In the unarmed
pogition, four brass detents (not shown in cross
zection) are held nguinst the rotor by the set-
hack sleeve (K) and the detent spring (N),
preventing the rotor from turning.

d. Fanetioning. Setback foree, incident to
firing, displaces the setbuck sleeve lu the rear
against the sclhack spring. In this position,
the setback sleeve continues to hold the de-
tenls in the locked position, thereby prevent-
ing the rotor from turning. Centrifugal force,
due to rotation of the projectile {approx. 9,000



rpm)}, causes ihe half-bloek retainera to move
outward againgt their spring. Upon deceleru-
tivn, the grooved setback sleceve moves for-
wurd against the half-blocks, oreupying a new
position in which the groove g opposite the
detents. In this position, the four detents,
acled on by centrifugal force, move outward
againgl their detent gpring into the groove in
the szelhack sleeve, [reeing the rotor. The
rotor, heing free to turn, alincs the detonator
with the firimy pin. Thiz is caused by un-
balanced forces cxerted on the rotor due to
differences in density between the detonator
and brass rolor, During flight, the rotor re-
struiner and g spring prevent 1he rotor from

“ereeping” forward and firing the detonalor.
The fuze can function in two wuys—by direcl.
“impaect” oy “graze.” When “impact” of the
nosc of the fuze on the target oceurs, the firing
pin is driven into the detonator. When contact
is made at a point to the rear of the nose
“gruge’, the inertin of lhe rotor causes it to
move forward, due to the sudden retardalion of
the projectile “set-forward”, overcoming the
resislance of the rotor vestrainer spring and
carrying the detonator foreibly apainst the fiv-
ing pin. The firing pin, striking the detonator,
initiates the explosive train of the projectils,

. Preperation for Firing, No setting or
other preparafion i3 reguired.

Section Il. PROPELLING CHARGES

62. General

. General Digeussion. The propelling churge
uszad with recoillese riflc ammunition consists
of a quuntity of propellant X10 or M26 (T28)
in the furm of single or multiple perforated
grains loaded in the cariridge case. Pue to the
rigid atlachment of the rariridge case to 1the
projeetile, these propelling charges are consid-
cred “fixed™; that is, not adjuzisble. Single-
base propellani composition M1} (consisting
essentially of nitrocellulose) is used with most
of these cartridges. In order to prevent loss of
propellant through ihe perforations in the
carlridge case wall during shipping and huan-
dling, a lner {usually of plastic} is provided
in the cartridge caae before {he propellant ig
loaded. The liners burn when the propellant
is igniled, permitting part of the propellant
gases to be discharged through the perfora-
tione in the wull of the cartridge case. Sce
TM 91900 and THM 9-1910 for more de-
tailed information on propelling chargea and
propellants,

b. Determingtion of Propellant Welghi.
The weight of propellant loaded in a particu-
lur propelling charge varies from one ammu-
nition Iot to another, Rallistic testa conducted
on each Iot of propellant manufactured deler-
mines the weight of propellant which will give
the ballistic performance desived. In this way,
vuariations in ballislies duc lo variationa in
propellant are minimized.

63. Propelling Charge for 57-mm Cartridges

The propelling charge consists of abonl, 1
pound of propellani M 10 in the torm of zingle
perforated cvlindrical grains, After the pro-
pellant ia loaded into the cartridee cuse, the
open end of the plastic cartridge case liner is
heal-sealed.

64, Propelling Charge for 75-mm Cartridges

The propelling churse consists of from 3.19
to 3.42 pounds of propellant M10 in the form
of multiperforaied cylindrical grains, For the
HE and TP curtridges, 3.30 pounds are used;
for the HE, AT cartridpe, 3.19 pounds; and
for the smoke cartridpe, 3.42 pounds. A sup-
plementayy igniter charge {black powder), at-
tached o a nolched cardboard disk, is posi-
tionad on top of the propellant. After the pro-
pellant. und supplementary igniter churge have
been louded into the cartridge case, the open
cnd of the plastic carlridge casc liner ia heat-
sealed. The propelling charge is held in place
in the cartridge cuse by a cardboard rupport,
which acts as distanee wadding.

65. Propelling Charge for 106-mm
Cartridges
The propelling charge consists of 8.06
pounds of propellant M26 (T28) for the IIE,
AT cartridge M244A1; 8.10 pounds of propel-
lant M10 for HE, AT cartridge M344; 8.25
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pounds of propellant M10 for the HEP-T cart-
ridge M346; and 800 pounds of propelluni
M26 (T28) for the HEP-T cartridge M346A1.
The propellant iz in the form of multiperto-
rated evlindrical grains. After the propellant
is loaded into the cartridge case, the open end
of the plastie eurtridge case liner is heat-scaled.

Section I,

&7. General

a. General Deageription. A primer (fig. 28)
is used in a propelling charge explosive train
to initiate burning by supplying a flame. ’rim-
ors used with recoilless rifle ammunition vary
in size, depending upon the guuatity of pro-
pellant Lo be ipnited. For example. in §7-mm
riflo amamumition, the propelling ehurge con-
gigting of about 1 pound of propellant iz ip-
nited by a primer containing a 285-grain black
powder charge. In 106-mm rifle ammunition,
o primer containing a 1,000-grain black pow-
der charge Is used to ignite about B pounds
of propellant. Where sullicient black powder
cannot he loaded into the primer body 1o n-
sure proper ighnilion, a zeparate bag of black
povwder (g, 10}, called an ipniter chavge, i3
ussembled on 1lop of the propelling charge.
Primers used with reeoilless rifie ammunition
are of the percussion type—that is, they are
initiated by a sharp blow. A caliber .60 small-
arms percussion primer is used with the apot-
ting riflec ammunition. Table 1T lists the vari-

FIRING PLUG '
PERCUSSION ELEMENT CHARGE -

ANVIL
PRIMER CUP
BATTERY CUP

Figure 28,
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66. Propelling Charge for Cualiber .50
Cartridges
The propelling charge consists of wpproxi-
mately 119,53 grains of exbruded single-base ta-
bulae propellant exeepl for the spoller-tracer
carlridge M48. The propelling churge for the
cartridee M4B congists of double-base small-
arma propellant.

PRIMERS

ous primers used with recoilless rifle cartridpes,
indicaling ltheir use, dimensions, and weights.

b, Geuweral Design. The primer is  com-
prized of a head assembly and a hody astem-
bly. The head assembly econaists of a head,
into which is pressed a percuasion element as-
sembly; and a firing plug, which, in turn, is
held by a battery cup presscd into the head.
The head has @ center flush hole, leading from
the percussion clement assembly to the primer
charpe. The body assembly consists of a brass
or steel tube, with radially perforded flash
holes or vents, lined internally by a paper liner,
inle which 1s aggembled the loose black powder
primer charge. Bodies vary in length and in
the number of radial vents. The open forward
end of these primers ia closed by a cardboard
diaphragm. The body assembly and head as-
gembly are threaded together and crimped.
The head diameter of the primer is such that it
is asgembled o the cartridge case by a presa-
fit.

c. Method of Functioning., A shurp blow

'bIAPH MGM

RA PD 213062

Pypical primer.



from the firing pin of the rifle cither ia trans-
mitted through the firing plug to the primer
cup or strikes the primer cup dircctly. The
cup bends inwurd under the fovee, squcczing
the primer  mixture  (percussion  clement
charge) belween ibsell and the anvil, initialing
the sensilive primer mixture by friciion. The
Name from the mixture travels around the an-
vil, through the (lazh hole in the head to the
primer charge, igniting it. Flames from the
burning primer charge ieta through the radial
flagh holez into the propelling chuarge, thercby
igniting it.
Table IT. Primer
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68. Primer, Percussion, M&0A1
This primer is used with cartridges for the

a7-mm rifle. It differa from the lypical primer
(fg. 28) in not having a firing plug or hattery
cup. The firing pin of the weapon slrikes the
primer cup directly., The primer MAOAT Jif-
fers frem the primer M60 in having improved
metal parts. The primers M60 and M46 (200-
prain primers) are uzed in 57-mm rifle eart-
ridges of leas recent manufaciyre,

69. Primer, Percussion, M47 or M47B2

This primer, which Iz used with recoillesa
rifle eartridges, is of the type generally dle-
seribed in pavagraph 67. The primer M47 has
# Lrass head and body; the primer M47B2,
steel head and body,

70. Primer, Percussion, M57

This primer, which iz similar 1o that gen-
erally described in parugraph 67 is used with
106-mm riflc ammunition. The primer consists
of a perforated stecl tube and brass heail. The
tabe, containing the black powder primer
charge, iz elosed af one end and is force-fitted
to the head at the other end. The head, which
contains a striker and percussion element, is
force-fitted to the head of the cartridege case.

Section IV, BOOSTERS AND BURSTERS

71, Booster

. (resteral. Since 1the bursling charpe of
high-explosive projeclilos iz relabively  Thsen-
aitive to shock, a comparatively large detonat-
jng charpre Is necessary to insure a high-order
detonation of the bursting charge. The use ot
more sengitive explosives, such as mercury ful-
minate or lead axide. i the quantitics re-
guired for Lhe purpose would creale excessive
hazaeds in handling and firing. Therefore, zuch
explusives are need only In small amounie,
a«  imilating  snd  intermediate  detonating
charges. A separate charge of somewhat leas
#ensitivity (wsuallv tetryl) is provided for det-
onating the high-explosive charge of the pro-
jeetile; beeause its function is to incrcasce or
“hoost™ the etfeclivencss of Lhe explosive train.
this chavge iz known as o boosler charge. The
boosier charge may be incorpernated within the
Fuxe 1sell or 0 may be encased in a thin melal
vasing which is threaded permanently to the

Muve and congidered part of the Muze. The boost-
erg adapl furze threads, which are 1.7-inch di-
ameter 14 TPI, tn fit the nose threada of
projectiles 7h-mm and larger, which are 2-
ineh 12 TTI.

b, Dooster M2144.

Note, The Ley letters showrr below in parentheses
relet o fipure 29,

(1) General. The hooster M21A4 (fip. 29)
is an integral nart of I'D fuzes MalAS
and BI51A4 and MTS(Q fuzes AMH00A1
and M&500, The booster 1s provided
with a boresafoly mechanism to pre-
vent accidental functioning in the
weapon. The boosler wis originally
filted with s safety (ecolter)pin as an
added salely measure, to prevent the
rolor [rom moving out of its un-
armed position prior to assembling
the fuze with hooater to the projoe-
tile. Experience haa since shown that
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(2)

Higuvre 29,

this safety pin is not necessary, as the
centrifugally actuated pin (J) ade-
qualcly provides the necessary salety.
Deseription, The booster iz rom-
prised of lwo mujor parts: A rotor
aasembly and hooster cup (M), which
contains a tetryl booster charge (N)
that screws onto a brass body (A)
containing tetryl booster lead (1)),
The rotor aasembly iz made up ol a
rotor (F) containing a lead azide-tel-
ryl fush-initiated detonator (E);

centrilfugally actuuted pin (J); a cen-
teifural pin lockpin (PP), which op-
erates under zciback; a rolor stop pin
(D); a rotor lock pin ((3); and s
rotor lockpin lock (II). The rolor is
geated on its pivot pin (K}, s0 that
the detonator normally is out of aline-
rment with other explosive elements
in the boozler and the assembled fuze.
The cenler of gravity of the rotor as-
sembly s off the cenlerline of the
pivat center, 0 that the aszembly will
rotate under centrifugal force. The
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Boogler, 2144,

rotor is locked in the unarmed posi-
tion prior to firing by the spring-held
ventrifugal pin. The centrifugal pin,
in farrn, iy held in the locking position
by the eentrifugal pin lockpin., The
function of the rolor slop pin is to
stop the rotor aassembly when it hag
rotutcd to the ulined or armed posi-
lion. The boresafety mechanism iz
covercd at the forward end of the
bhouster by a thin brass cover (B},
which has a flash hole (v permit the
transmisasion of the fuze arction 1o the
detonator in the rotor of the bhaoozler.
The flash hole ia covered by a thin
disk of vnionskin paper (), to pre-
venl [orelgn matter from entering
Lthe boostar.

Funetioning. Upon firing, sethack
torces the centrifugal lockpin rear-
ward against its spring, freeing the
centrifugal pin. Jentrifugal foree
moves the forward cnd of the lockpin
under the shoulder in the lockpin cav-
ily, This prevenils the lock pin from



returning to its  original position.
When the projeetile reaches the re.
quired rotational velocity, the ceatrif-
ugal pin moves outward against its
spriug. This releases the rotor, which
then rotates 1o the alincd or armed
position against Lhe stop pin, where-
upen the rotor lock pin movea par-
tially outward radially umder cen-
trifugal force frowm jtg cavily in the
rotor and into the hole in the booster
hody. Creep force enuses the rotor
lockpin lock 1o move axially forward
inla the space bchind the rotor lock-
pin, preventing the rotor lockpin from
refurning to ils oripinal poaition.
Thux, Lhe boosier is locked in the
urmed paosition throughout the flight
of the projectile. Action of the
hooster detonator is initiated by ithe
detonating clements of the fuze. Ex-
plosion of this detonalor is irans-
mitled through the booster leud to the
bhooster charge, 'The booster charge,
in Lurn, detonales the hish-cyploaive
charpe of the projectile.

{4} Prepayudion for fring. For fiving the
booster M21A4, the safety (colter)
pin musl he removed if present be-
fore assembling the fuxze and bhoosicr
to the projectile. Renovated and
newly manufactured boogbera M21A4
do not have {he safety (votter) pin
and, 45 a conzequenee, no prepargtion
for firing is required.

72. Bursters

a. (Fenernd. In chemicul projeciiles, the Tune-
tion of the cxplosive charge is o burst 1he
shell easing and dispersc the c¢ontenta. Tn
chemical projectiles, the charges: wre known,
generally, as hurster charges and the assem-

bly as a burster. The burster consists essen-
tindly of u high-explosive churge in & long thin-
walled container. Tho bursler extends into the
projectile cuvity in order 1o insure complele
rupture and effective dispersion of the chemi-
eal filler.

b. Rurster M38. This burster is assembled in
the burster casing M6 and, in conjunetion with
the burster initiator M1, is intended to rupture
the sholl casing und disperse the smoke fller
of the 70-mm smoke projectile. The buorsler
caging is a press-fit in ihe projectile adapter
and the turster charge ia a loose-fit in the cas-
ing, The burster charge consigts of a1 thin-
walled aluminum iube, approximately 7.9
inchea lTong and 14 inch in diameter, loaded
with 28.9 grams of telryl. The burster cucing
consista of a seamless steel tubing brazed at
the (orward end in a stec] sleeve. The casing
19 alproximately 135 inches longer than the
burater to allow space forward of the burster
charge for the burster initintor MI. The
bhurster initiator consista of u steel head and
tube conlaining a 2.2-gram tetryvl pellet and det-
onator M7 (in the head). The tube is closed
al the rear cnd by a telt pad and aluminum
eup, The burster initintor iz held in position
against the forward end of the burster by a
retention device,

¢, Burster M21. This burster i« assembled in
burster casing M9A) to rupture the shell cus-
ing and disperse the smoke filler of the 57-mm
amoke projectile. "The bursier casing is u press-
fit in the projectile adapter and the burster
churge is a loose-fit in the casing. The burser
charge congists of a4 thin-walled aluminum
tube, approximately 2.85 inches long and 0.39%
inches {n diameter, loaded with 5.3 grams of
tetryl. The Durester casing consiats of a seam-
fesy steel Lubing 2.85% inches long and 0.56 inch
in diameter,
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CHAPTER 5
DESTRUCTION OF AMMUNITION TO PREVENT ENEMY USE

73. General

¢, Destruction  of  ammunilion  described
herein when subject Lo caplure or abandion-
menl will be undertaken by lhe using arm only
when, in the julgment of the unit commander
coneerned, such action is necessarv in acecord-
ance with orders of or policy established by the
Army commander.

6. The information which follows iz for
guidance only. The conditions under which de-
steuetion will he effected are command de-
cisions and may vary in each case, dependent
upen A number of factors, aach as the tactical
zituation. security classification of the ammu-
nition (AR 380-4), quantity and location of
ammunition, facilitics for wccomplishing de-
gtruction, und time. ln general, destruclion of
ammunition can be accomplished most of-
fectively by burning, demolition, or gunfire or
a combinalion of these. Selection of the par-
ticular method of destruclion requires imagina-
tion and resourcefuloess in utilization of the
facilities at hand under the cxisting circum-
stances, Time gsually ia critical.

¢. If destruetion to prevent enemy use 18 re-
sorted to, ammunition and its componcnts
must be damaged 2o badly that they cannot
be restored Lo uxable condition in the combat
zZone.

d. 11 destruclion of ammunition is directed,
due consideration should he given in:

(1) Accomplishment of the destruction in
such 4 manner as to cause the great-
est obstruction to enemy movement
and, alao, prevent huazard to fricndly
troops from fragments.

(2) Obscrvance ol appropriate
precautiona.

salety

74. Methods

Ammunilion can be destroyed most quickly
by burping or demalition. The following meth-
ads, in order of preference, are considered the
most salisfaclory for destruction to prevent
cHemy use:

r. Method No. 1—by Demolition.

(1) Genernl. Packed and unpacked high-
explogive ammunition may be de-
#royed by placing it in piles and det-
onating with TN1, COMP C,
or other explosives of cguivalent
potential.

(2) Method of destruction,

(@) One hundred pounds of packed
high-explosive ammunition requires
# 2-pound demolition charge to in-
sure complete demolition. For un-
packed ammunition, a l-pound de-
molition charge por pile is suflicient.

(b} TPrepare the demalition charge
using the reguired  demolition
blocks Lugether with the necessary
initiating items (detonating cord
and bluasling eaps), and place the
charge on the smmunition pile to be
degtroverd.

(¢) Conneet the charges for simullane-
oug detonation with delonating
card.

(&) Provide for dual priming to mini-
mize the possitilily of a miafire.

(¢} Dctonale Lthe charges. For com-
plele delailes on the use of demoli-
tion materials and methods of prim-
ing and detonating demolition
charges, refer to M 5-25. Train-
ing and careful planning are esaen-
tial. The dunger aveas for piles of
ammunition is « circulae area of a



radius which wvaries acconling to
the gquantity of explosive ammuni-
tion to be destroyed. Quantity
distance data are given in TM
09-1903.

b. Method No, 2—by Burning.

{1y General. Packed and unpacked high-
explosive ammunition may be de-
atroyed gquiekly and effectively hy
burning.

(2) Method of deatruction.

(Y Stuck 1he ammunition, cither

packed or unpacked, in piles. Place
combustible material
on top of the piles.

around and

(5) Pour oil and gasoline over the en-
Lire pile.

(¢} Tgnite the pile by 4 paper or cox-
¢elsior train and take cover.

Warning: Cover must he taken without
delay, since an early detonation of the high-
explosive ammunition may be caused hy the
fire. Doe vongideration should be given to
the Aammauble nature of gasoline and iis
vitpor. Carelessness in its use may result
in painful hurns.

75. Priority

Priority for destruction of ammunition
ghould be in accordance with FM 9-6.




APPENDIX
REFERENCES

1. Publication Indexes

The following indexes should be consulted
frequently for latest changes or revisions of ref-
crences given in this appendix and for new
publications rciating 1o material covered in

this technical manual.

Index of Army WMotian Tielurcs,
Film Strips, Slides, and Phono-
Recordings,

Military Publieations:

Tndex nf Administrative Publications

Indes of Blank Forms

Index of Graphic Training Aida and
Devicen,

Index of Supply Manuvals—vdnance
Curps.

Index of Technical BManuais, Tech-
nical Rulletinz, Supply Bulletins,
Lubrication Orders, and Modifica-
tion Work Orxders.

Index of Training Publications .

2. Supply Monuals

a. Ammuritivon.

Ammunition {Class 1310 Ammuni-
tion, uver 30-Millimeter vup Lo Th-
Millimeler).

Ammuniton {Clasz 131F Ammuni-
tion, 7H-Millimeler Lhrough 125-
Millimeter).

Ammunition and Explosives (Clusg
1840, Fures and Primers).

Ammunition, through 20-Millimetor.

Cartridge, Training, Subealiber, M34

Rifle, Subcaliber, Cal. 30, MO

DA Pam 1068-]

DA Pam 3101
DA Pam 210-2
DA Pam 315
DA Pam a10-29

DA Pam 310 4

DA Pam 3103

SM 9-b-1305

8M 9-5-1310

SM 8-o-1300D

8M 9-51210

ORD 8 8NL C-33,
Sew 18

-~ ORD 5-0 8KT. (-

38, Qec 20

f. Destvietion To Prevenl Enemy Use.

Ammunitinn (Cluss 1375 Explosives,
Bulk Propellanls, and Explosive
Devices).

o (Gemeral.

Intreduction

48

S5 9-5 1375

d. Matnlenance and Repair.
Taool Kit: Ficld Maintenance, Explo-
sive Ordnunce Digposal Squud.

Tool Set, Mainlunanee {Field),
Ammuuition Renovalion Platoon
{11-T-349% 85).

3. Forms

SA 9-4-5T1R0-
Jg 1

ORD 6 SNL J-8,
Sec 4

The following forms pertain in this materiel:

DA Form 468, Unsatisfaclory

Report

Fauipment

DA Form 2028, Recommended Changea to [DA
Technicul Manual Parts Tists of Supply

Manual 7, 8, or 9 {cut sheet)

DD Form 6, Repurt of Damawed or Improper

Shipmenit

4. Other Publications

The following explanatory publications per-

{ain to this materiel:
a. Ammunition.
Ammunition for Training ... ..
Anmunition, Geneyal ... ...
Ammuhnilion Renovution
Awmmunition; Reslricted or
Suspended.
Ammunition Supply and
FPreservallon.
Avtillery Ammunition ...

Ballistie Daila, Performance of
Ammunition,

Care, Handling, Preservation,
Destruetion of Awmmunition.

Demolition Maverials 0

Dizposal of Suppliex and Equipment:
Awmmunition.

Explosives: Digposal by Dumpinyr at
Bea.

Mititary Explosives .

Gualifieations in Arms: (Gualification
and Familiarization.

TA 23-100
TH 9-1900
T 11A-1-2)
THM 21505
TH 9-AMM-2

ORDAM 2-4

TH 9-1941
TO 114 1-22
T 91907

TH 9-1903
TO 11A-1-37
T -1946
SR 750 -140-1

5R T5-70-10
AFR 68-3
T 9-1910
TO11A-1-24
ARBID 5



Coordinntior with Avmed Services SR 385-15 .
Explosive Satety Board. AFK 14 12

ldentifieation ol Inert Anununition AR 386-6A
and Ammunition Compateots,

Rugulstions far Firing Ammunition AT 385-68
for Tiwining, Target Practice, and AFR 50-13
Combarz,

Small-Arms Ammunition oo, TH 9-1890

Supply Control: Distributisn of AR 71013001
Ammunition fur Training,

b, Comonflage.

Camouflage, Rasgic Principles ... - FM 5-20
e. Decontomination.
Deeontaminaiion . TM 3-220

Defense Against CBR Attack..._... F 21-40

d. Destruction lo Prevent Enemy Use,
Explozives and Domelitions .. ... FM 25

e. Firlng Tobles.
12-Inch Graphival Piring Tables...._. TM 9-5624
Graphieal Firing Tables; M39, M40, T 9-525
M4l, M42, M43, MA4, M45, D44,
M4T, MAR, Mad, M350, and M31.

f. Gereral,

Artillery Materiel and Associated
Bquipawent.

Avxiliaey Sighting and Fire Control TM 557k
Fquipment,

Inspection of Ondnance Materie]l in TMY 1100
the Hands of Troops,

Tpstallutionsz, Administration AR Z10-10

Eeport of Loss, Theft, and Reeovery AR 210-84
of Guovernment Property in ihe
Cantinenls] TInited States.

Logisties {General):

Mallunctions Tnvolving
Aaunmurnition and Explogives.

TM D-2300

AR 7T00-1300-8

Ununatisfuctory Equipment AT 700-38
Repnrt,
Military Chemistry and Chemieal Th 3-21R
Agenis,
Military Security: Safegusnling ARAB0 5
Nefeuse Information.
Authorized Ablireviations and - AR 820-5(¢
Brevity Code.
Dictionary of United States AT 320-5
Army Terms.
Militury Symbols .o 3 21-30
AWM 55-3
Military Training . .. FM21-§

Ordnnonce Anmaunition Serviee in lhe FM 8-6
Field.

Ordnance Mainlensnce and General M 01D
Supply in the Fisld,

Ovdnanee Servies in the Field_ FM -5
Safety: Acvident Beporting and AR 38540
Reeurds.

Supply und Service [nswallation snd AR 780-10
Avtivities: Admintstralion,

QOperation, and Organization,

Tactics and Technigues of Chemical, FM 3 5
Riclogieal, and Radiclogical
Warfaxre.

Targels, Turget Material, and
Training Courze Lay-Outs.

Tevhniques of Mililary Tnstruction.. PM 21—

. Maintenanee und Repair,

Ficld Maintemanee: b7-mm Rifle W13, THM 9-2062-34
MI8AD, and T1BE16 and
Subealiber Devics,

Maintenanee of Supplies and Equip- AR 750-925
ment: Epot Check Inspection und
Kepurts, Qrilnanee Corps Malericl.

Operalion and Organizational
Maintenanee:

Bhi-tnm Rifles M18, M18AL, and
T15k16; Tripod Mount MI19ITAZ;
and Weapon Tripod Mount M74.

To-mm Riflez M2y and T21E12, Tri- TM 9-0140
pod Mount MIFITAZ, and Woupon
Tripnd Mount M74.

Onlaance  Maintenance:
Used for Cleaning, Preserving,

Abrading, and Cementing 01d-
nance Matvriel and Related Ma-
terials Including Chemicals, Lubri-
cants, Indicators, and Hydraylic
Fluads,

k. Skipment and Lisnited Storage.

Instruclion Guide: Ordnance Preser- LM 9-1005
valiewn, Packaging, [acking,

Stovage, and Shipping.

Tasue of Bupplivs and Pquipmeni: AR 785-5
Proparation, Proceszing, and Doeu-
nientation {for Requizitioning,

Shipping, sand Receiving,

TM 8-R5E

TM 9-3002

Materials TM 9-1007

Laygisties (General): Repart of AR TOO-RR
Damaged or Impraper Shipment,
FProtection of Ordngore Gemeral TE ORD 379

Supplies in Open Storage.
Transportalivn by Water of Exply- AR 55228
zived and Tlazardouns Cargo.
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5-mm rifles 28-2d 14 Propelling charges . . [H3 41
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Cal, RO spolling rifle MRC .. 4144 21 General S 41 21
Clagsification .. . . e Be 3 Practice, T249E1 .. 44 24
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Arming fuzes, melhuods .. 48d 20 Spoller-tracer, M48 . _. 42 23
Arrunpement of text . .2 3 Spotter-tracer, M4BAL 43 23
Authorized forms ... 3n 3  Cartridge cares:
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Bavesafety, fuze 48¢ piat] W06mm T T o 350 20
Burstern e e+ eeee e eams .72 4B Cal. 50 . . . dle 88
Care, handling, and preservatinn 8 4 Gunersd - e 11 6
Cartridge: Centrifugal fovee . _ . 482 20
S7emm ! Charge, igniter, for Ti-mm ammunition 23 15
Cannister, T2SES C. 14 10 Charges, propelling:
Genernl 12 g AT-mm cartridges . 187,63 9,41
IE, M306 . .. o 15 11 T5-mm cartridges .- . . 23, 44 15,41
AE, M306A1 oo 16 11 LuB-mam carviridges . I5g, 65 2¢, 41
HE, AT, M307.... . 17 11 Cal, B0 cavtridges 417,866 23, 42
HE, AT, M20741 1R 11 General .. .. R 62 41
Primers 48 48 Clussificalion of ammunition - Ba 8
Propelling charges ... &3 41 Classificulion of fuzes._.... - .. 485 25
Smoke, WP, M308......_. 15 12 Creep ARt 29
Smoke, WP, M308A1 20 12 Definition® ... 4 3
T, M3os 21 12 Destruction of ammunition $n prevent
TP, M356A1 — 22 12 ETEMT UFE  oeeeoeee oo —eeemecee . e T-TD A6
T5-mn: .clonators (table 1} o 48 29
General ... - . 23 14 Deviev, safety:
HE, M30% 24 16 Fure, PI, MB0AL or MO .._. 50d 36
HE, M3iAl . 29, U 15 Fuzse, PI1BD, MOOY.._ P bEe 37
IR, AT, M2 27 16 Fuze, FD, MABAZ . __ . .. ... A7e 37
TE, AT T, M#10AL ... .. 28 14 Yuze, PD, MS1A5 ar MALlAd ... 55 39
HEP T, 3349 .. 29 i8  Deviee, subealiber, for 57-mm roeoilless
Primers . 60 43 PR e e eemee— 45 25
LPropelling charges .- G4 41 Duommy ammunition ... .. T 3
Sroke, WP, M3LE i ~ 40 18 . )
Smoke, WP, M811AL.. ... . R 18 E“‘”;’m“'""’ ."l‘;"m“b“’ fe 4
[T , Ammunilion ..o
ii, il,ﬁ%?”d . jj i ii Cal. .30 subculiher rifle M7 and M8 46, 47 25
100-mm: ” Device for 87-mm recoilless riffes... 45 26
> . I . . N N . - - 3
Pummy, M368 . 91 Tryors or omigsiens in poblieations __.. 3¢
General . 20 Ficld veperts of accidents . 35 3
T, AT, M344 .. ... . 21 TOPME e e e 8 §
HET, AT, Madda1 . 21 Foze sellems — 48g 3i
HEP--T, M346 ar 334681 ... __. 38 21 Fuzes:
HEP-T, MadilA} 40 21 37-mm rifle ammunition 1342 9
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To-mm rifle ammunition L
106-me rifle amenunition $het
Armiog, melheds nf . — A8
RD:
WMegAl &7, 49
MOlALl or MO - 28,29,
a9, 41,
50
Roresafety . 0 e, 48
Detoraturs {table 1) . . 18
Dummy:
MT3 e 33, 31
Ti126 ooeeeee. .03
Cencval ... e 48
Incrt, MRS S ¢
Ietervhungeability . ... - 485
MTSQ, M3U0AL or M500 35, 54
o
MAKAD o eeees e eeeee a0, a1,
i
MoTAS or ME1A4 24, 24,
R2, R4
MOT o e 24, 59
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50
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55
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Tdentificution :
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Harking anid packing B 12
Motbun?s ol arming fuzes ... . . ABd
KNuomenelxrure, stundard ... [H
Qenissinns or errora in publications S
Pavking snd marking . 12
Packing and snipping duta:

O5F-1am Gmmuanilbion L 139

Muragrayhs

Page

16
20
40

16, 31

16,18
21, 32

29
3]

19, 34
B4
29
ad
2
15,734

18, 87
13,18
19,19

11,12,
39

i1, 12,
44
11,35
21, 3
a1
4

4]

14
7,24
4
15
29

Farnzraphs  Ihypee
Packing unil shipping data Conunued
T5-mm ammunition ... 233 10
G- ammunition ... a0 21
Cal. o0 ammunition 41k 23
Palletization . 1242 8
Praciies ammanition ... . LN 8
Precautions, storage .. 8 4
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Primers:
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108-mm rife 35 20
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General . 10 4
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By Order of Wilher M. Brucker, Secretary of the Army:

Offieial :

Muajor General, Tinited States Aviny,
Thi Adjutent General,

R. V. LTE

TNislribution:
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Antive Army:

ASA (®)

CNGB (1)

Tech 8tf, DA (1) cxcept
CoutOrd (27)

Ord Bd (2)

USCONARC (3)

US ARADCOM (2)

U8 ARADCOM Rgm (2)

08 Maj Crend (2) except
USCINCEUR (3)

05 Baze Comd (2)

Log Comd (3)

MDW (1)

Armies {3} oxcept Firat
US Army (B)

Corps {2)

Div {2)

Ord Gp {2}

Ord Bn (2)

Ord Co (2}

Sve Collegus (2]

Br 8vec Sch {2} except
UHA Ord Seb (Md)

(625)

SARADSCH (1040)

USA Arty Cen (1500)

PWAT Sr Div Ord Unit
(1)

Gen Depal (2)

Orl See. Gen Depot (5}

Ont Dep (10)

Porl of Evab (08) {2}

08 Bup Apey (1)

Ord PG (10}

Oril Arzenal (B} except
Ruritan Arsenal (33)

T‘-’IA.X\“&’ETJTJ D. TﬁY‘,QR,
General. United Stutes Army,
Clidef of Stoyf.

Frunklord Arsenal
(10
Benicia Arscnal (20)

Ol Proe Trst (1)

TF1 Bragg (2), Tt Hood,
o Rarm Hueuslon (7)),
Ft Blisy (9)., Ft Sil
(6)

Ord Ammo Comd (73)

Fld Comd, Dot Atomie
Sup Agey (1)

BLIl Dst {1}

Suctor Comd (Res) (1

US4a Corpe (Rea) (1)

JUSMACG (Greece) (2)

JUSMC (2)

Units organized ander
following TOH: 20-35
2)

NG Stute AG (3); units- sume a3 Active Army exeept allowance is one fupy to fach unil,

{IRAR: Naone,

Tar cxplanstion of wbhreviationg used, sce AR 320 -50.
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