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CHAPTER )
GENERAL

Section [. INTRODUCTION

1. Purpose and Scope b. The appendix containg a list of current ref-
a. This manuul is intended for instroction  erences, including supply and technical manu-

and the dissemination of such general and tech-  als, forms, and other uvailable publicationy ap-

nical information concerning recoilless riflc  plicable Lo this material.

ammunition (fig. 1) and components thereof ¢. This manuul covers the charucteriatics,

as may be necessary for their proper care, hun-  apecific data, means of identification, special

dling, and use. General information on sll  precaatiens in handling and use, information

tyvpes of conventional ammunition iz contained  on packing and shipping, and methods of de-

in TM 9-1960. General information on care, straetion to preveni cnemy use,

handling, preservation, und destruclion of con- d. This manuul differs from pertinent por-

ventional ammunition is contained in TM $-  tions of TM 9-1901, 11 September 1960, which

1905. Both manuals should be available for it partly superscden ag follows:

use as required in conneetion with this manual. (1} Adds information on ammunition
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Figure 1. Recvillass rijle wptmunilion,



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

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

components.
(¢) Fuze wrench M27.

(3) Revises data, deseriptions, 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 rifie cartridges and
spotting rifle cartridges.

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

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

(2) Ammunition. Whenever an accident
or malfunction involving the use of
ammunition occurs, firing of the lot
which produced malfunctions will be
immediately diseontinued. 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 Evrors 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 1l. 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 components 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
explesive 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

weaponh 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 acecording 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
may be high-explosive (HE or IEP) ;
high-explosive with tracer (HEP-T);
high-explosive, antitank (HE, AT);
high-exptosive, antitank with tracer
(HE, AT-T); smoke (WP); or
cunister.

(2} Proctice ammmaifion. Target praec-
tice (TP) ammunition i# fired for
training in marksmanship. The pro-
jectile hags an inert filler and a small
guantity of low explosive to scrve as
a gpotting charge,

(8) Dummy awemunition. Dummy ammy-
nition is used for training in handling
and zervice of the rifle. 1t is completely
inert.

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

‘. Subealiber Eguipment and Admmusiition
Therefor. A subcaliber device, called 4 sub-
caliber rifle, is cquipment thut is uged for firing
ammunition of u caliber smaller than stutidard
for the recoilless rifle, to simulate firing condi-
tiona with the standard amimunition. The sub-
caliber rifles fire standurd caliber .30 ball
ammunition. Hence, no ammunition is ape-
cifically manufactured as subcaliber ammuni-
tion for recoilless rifles.

6. Standard Nomenclature (Description)
Standard nomenclature is esluablished in or-
der that each item supplied may be identified
specifically by name. The standard nomcncla-
ture for recoillesg rifle complete rounds nor-
mally conaists of the following clements in the
order given: The item name, a colon, the tvpe
of projectile, projectile model numher, and
fuze type, and model, it applicable, e.g., CART-
RIDGE, %5 MILLIMETER: HE, AT-T,
M310A1, w/fuze, BD, M91Al, for rifles M20,
T21, and T21E4. The usc of standard noemen-
clature for all purposes of record is manda-
tory. Reecoilless rifle und spotting rifle ammuy-
nition authorized for issue is published in SM
9-5-1305, SM 9-5-1810, and SM 9-5-1315.
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7. ldentification

Ammunition for roesilless vifles is identified
rompletely hy the model, ammunition lot num-
ber, and the puinting and marking on the cart-
vidges and the packing containers. See TM 9-
1900 for more detailed diseussion.

8. Care, Handling, and Preservation

Recoilless rifle ammunition is pucked to with-
stund conditions ordinarily encountered in the
field, moisture-resistani, containers and suii-
able packing boxes or creutea being used to
provide the desired protection for shipment
angd storage. For precautions and instructions
for the care, handling, and preservatiom of am-
munilion, refer to TM 9-1903.

9. Storage Precautions

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. Henee, in or-
der to preserve the ammunitior during storage
most effeclively, the storage precautions given
in TM 91903 shoukl be observed,

10. Projectiles

¢. (zeneral. Projecliles for reevilless rifle
ammunition sure hollow cusingr containing high-
cxplosive, chemieal, oc Inert fillers. Fuzes are
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. Recoilless rifle projec-
tiles are stabilized in flight by spin or by fins.

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

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

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



(3)

{4)

(5)

Dourrelet. The bourrelet is an accu-
rately machined eylindrical surface,
of diumeter 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 body. The term
“hody diameter” is used to designate
diameter of the cylindrical portion of
the projeetile between (he front
bourrelet and rotating band or rear
bourrslet.

Bursting charge.

{a) Hipgh explosives fill the entire cuvity

(6}

(6)

(1)

in high-cxplosive projectiles except
the space for the hooater and the
fuze. In smoke projectiles, a4 burs-
ter (pars. 71 and 72) is loeated
axially in the projectile. 'The burster
ruptures the projectile sufficiently
to pertit dispersion of the smoke
filler

Bursting charges for HE, AT pro-
jeciile {e{2) below) arc conieal ov
hemispherical at the front end for
penetration effect againgt armored
{arpets. Theze charges also arc re-
{ferred to as “shapcd charges” or
“hollow churges.”

Rotating band. The spin-stabilized
recoilless rifle projecliler have preen-
graved rolating bands. The rotating
band may be of sieel, integral with
the projectile, or it may be of gilding
meta]. As the projectile movea for-
ward in the rifle, the rotaling band cn-
pages the rifling (lands and grooves),
which has a helieal twist. 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 vifling.

Fing. Some recoilless rifle projectiles
are stubilized in flight by fing. Thesae
projectiles de not have rotating
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-
ridee case. At the time the projectile
leaves the muzzle, gus preasure actu-

(8)

(9)

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

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

Triecer. For observation of fire, xome
projectiles are fitted with a tracer in
the basc,

¢. Types of Projectiles. Dependent upon the
type of projeclile, recoilless rifle ammunition
may be clussified as indicated in paragraph 3.
More complele deseripltions of other types of
projectiles are given in (1) through (6) below
andin TM 9-1900.

(1)

(2)

Iligh-explosive (HE)  projeetiles.
High-explosive projectiles, which uare
made of forged steel, have compara-
tively {hin wallz and a lurge bursting
charge of high explosive. They are
used against personncel and materiel
targets, producing blast effect and
frapmentation at the iarpet. They
huve normul fuze eavities and may be
fitled with an appropriate time and
impact or impact furze according to
the action desired.

High-explogive, ontitank (HE, AT)
projeciade. This i3 a shaped-charge
type of high-explosive projectile fuzed
with a base-delonating (BD) tuze
or a point-iniliating base-detonating
fuze and is used against armored {ar-
getg. Its cffect {5 dependent upon
many factors, including the type and
shape of the high-explosive charye, the
standoff distance, the rotation (if prea-
ent), and the chaructevisties of the
fuze employed. When the projectile is
detonated, the cone collapses and a jet
{a formed, which perforates Lhe target.
The jet consista of particles of metal
from the cone traveling af very high
velocities.

Smoke projectile. The smoke projec-
tile i3 of the burster type. It is similar
to high-cxplosive projectiles. The
burster, which is a tube filled with
high explosive, is vsed to rupturc the

5



(6)

(1)

(2)

prajectile body and aid in dispersion
of the emoke filler (WD),

Carister projeciife. The canlster pro-
jeetile consisls of w relatively thin-
walled ¢ylindrical body welded o s
heavy steel base. The body iz filled
wilth stackoed cylindrical steel slugsa.
The catnisler body is designed to with-
sland 1he radial forces acting upon it
while Lthe projectilte is in the bore of the
weapon. Immediately after the projec-
1ile leaves the muzzle of the weapon, air
presgure on the closing disk and cen-
trifugal force acting on the steel sluws
and canister hody cause the hody Lo
open at four longitudinal slivs, with
resultant dispersion of Lhe contenls.
Cunister ammunilion is intended for
short range unliperszonnel use.

Ditmemy projectiles. Dummy projec-
tiles zimualate service projectiles wnd
have the same dimensions, weight, anid
center of gravity as scrvice projec-
tiles, The dummy projccliles wre esx-
gentially  serviee projeciiles  which
are inert loaded to bring them up to
weight,

Taiget proactice projectile. Tarpet
practice projectiles gimulale cervice
projectiles and have Lhe same dimen-
sions, weight, and center of gravity as
the service projecliles. Tarmget prac-
tice projeetiles are essentially service
projectiles in which the standard
high-explogive filler has been replaced
by an theel filler and a black powder
spolling charge.

A. Rejuzing of Profectites.

treneral, Recollless rifte nprojectilbes,
except canizler, are fuzed as shipped
with Llime and Impaect or impact
fuzes, Fuze interchangeability is pro-
vided Tor in 73-mm  high-oxplosive

‘projecliles.

Retusing projuectiles.

{a} Using an apypropriate fuze wrench,

remove the Tuze from the projectile.
Sirike the wrench handle sharply
with the heel of the hand in a coun-
terclockwise direction to loosen the
fuze. Remove the fuzc.

(b} Berew in the appropriate fuze by
hand In a clockwize direction.
Tighten the fuze to thc projectile,
using an appropriate fuze wrench.
Usze only such force as can he ap-
plied by hand.

11. Cartridge Cases

¢, Azeneral, Cartridge cases Tov recoifless vi-
fle ammunition are made ol steel. They have
perforalinnz and ave attached to projectiles, in
eosl cases, by Dall-point or stab erimps.

b, Perforations. The perforations are for
the purnoese of venting thoe propellent gases Lo
the rear through nozzles in the breechblock of
the rifle. 'T'o protect Lhe propellani and prevent
loss of grains through Lhe perforations, the inner
surface of Lhe carteidee ense is lined, usually
wilh a paper or plastic liner. Upon firing, the
liner burng, permitting the propellent gases to
esvape through the pertorations in the cartridyc
ciee.

¢. Cyimping., Carlridyge cases for recoilless
rifle ammunition arc rigidly aiiached to the pro-
jeetile by maeunz of equally #paced ball-point
or stah crimps. Crimps serve not only to hold
the cartridge ascembly together but wlso 1o pro-
vide the necessary shot-start, This is accom-
plizheld Ly rvestraining the projeclile until the
iirnition sygtem has had time to effectively ignite
{he propellant, thus providing [or more effective
burning.

12. Packing and Marking

a. Genernl. Molsture-resistant packing are
used for recoilless rifle ammunition. These
packings are marked to furnish all essential in-
formalion. Spnecific packing dala for recoilless
rifle eartridegea will be found in 83 0-h 1310
and SM-9 5-1315; for cariridge nsed with
suhealiber rifles and spoller-tracer cartridgcs,
in 8M 9-5-1305; and {or fuzes, in HM
9--5-1390.

I, Poeking. Recoilless rifle carbridges are
packed individually in fiber conlainers (g, 2},
The iber containers arc overpacked in wooden
boxes (four to & box) (fig. 3). Th-mm HE cart-
ridges packed in fiher containera have “U”
«haped packing stops Gitted into the fuze wrench
#lota.

Note. These stops must be remnved Lefore firing,
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¢. Sealing. provides, by iz color, a means for
(1} Fiber cosininers, TFiber conlainers identifring the type of cartridge as
are sealed by the applicalion of col- follows:
ored sealing strips (udhexive tape) to ITigh explosive (IIE) (HE, AT) (HEP) .
the juncture between the eap and body. vellow
The «lrip geals the fiber container and Target pruclice (TP) ... bluc
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Smoke (WDP) . .. aray (one
band marked
in vellow)

Canizter . ... WHark

Dummy oo e black

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

cate whether the container has heen
tampered with, In addition, wonden
boxes are xecured by melal slrapping
encireling the hox.

(. 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 914900,



CHAPTER 2
CARTRIDGES

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

13. General

a. (GFeneral DNseussinn., These vifles are port-
able recoilless weapons which can he fired
from the shoulder, a biped, ov & caliber 3¢ ma-
chine pun tripod mounl. Recoil is eliminated
in these rifles by the contenlled cscane of propel-
lend prasce Lo the rear Lhrough openings in the
hreechbleck. To aszisl in producing the re-
quired inferior ballizties, ammunition for
1hese rilles have a perforated cartridge cas
and an integral preenpraved rotating Dband.
The cartridges for these rifles are issuwd in the
torm of fixed complete rounds,

B, tdwstifiziddon,  Ammuonition lTor these ri-
Aes can bie ddiztinguished from the more con-
voenlional-Lype of Nxed ammunition by the per-
firated carllidge case, a stop shoulder near
the moath of the eartridge casce. and the preen-
graved integral rotating band on the projec-
tile. Paintirg and marking foridentification arc
in accordance with the basic color zeheme pre-
seribed inFM 9-1900,

e. Prodcetile. Dependent upon type of pro-
jeelile, anmunition for these rifles is clasaified
ag canizter; high-explosive (HE); high-explo-
sive. antitsnk (HE, AT); smoke (WP); and
tarpet-practice {'T'P).

i, Fuze. Point-intlialing (PI) Tuze MO or
MU0A) i ALled to ITW, AT cartridees. Doint-
detonating fuze M3 or M503 reries 18 fitted to
IIT., smoke, and TI' ecartridges. See par-
agraphs 48 through 61 for more delailed
intormution.

o, Corfvidge Case. The cartridge case M30.
MA0AL or M20AIBIY is used with 57-mm ri-
fle ammunition. These cartridge cascs, made
of steel, have 400 eircular perforations in the
cage side walls and have a stop shoulder near

ithe forward end of the cuse. The pertforations
are for interior ballistic purposes and are ae-
renged in a upitorm paliern. The =lop shoul-
der near the forward end of the cartridge case
serves as o gaide 1o Twellitale engagement of
the precneraved rotating band with the rifling
of Lhe weapon and ag & stop to insurce proper
chambering of the round in the weapon, The
cartridpe cases M30, M30A!, and M3OA1IR)
are #imilar excepl. for =lop <shouldeys and cart-
ridge casce liners, The cartridge case M30Q ases
a wilding melal ring as a stop shoualder. The
cartridire case MBOAT does not use a separite
ring Hul baz a raised integral circumlorential
stop <houlder. The coartridpe cusze MABDATR1
i= similar to the cartridge case M30AY exvept
Lh:l the stop shoulder consisls of ithree {or mored
equally  spaced integryal projections. These
eartridge cages are coxted with varnish to pre-
vent rusting ; the varnish imparta a brown color
to the cases. Cartridge case M30 weizhs 1.68
poundsz and  cartridge cases  MAQAT  and
MENATIBY weigh 1.35 pounds,

[. Propelling Chorye. The cartridges con-
iin 1.0 pound of propellant M10. See para-
graphs 82 thvough 66 for more detailed
information.

g. Liners. The infterior of the cartridge casc
M30 is lined with a brown paper lincr Lhal is
gecured Lo the inner wall by means ol lacguer.
The paper liner is positionced to vover the per-
Loralions, thereby protecling the propellant and
proventing its loss. Cariridge cases M30A1 und
Mu0A1IB1 are provided with a flexible plastic
liner to prolecl and retain the preopellant. The
nlastic liner his a formed ring in ils liollom.
which fiks snugly over the primer and seals the
holiom end, After filling wilh propellant, the
liner iz heat-gealed.



k. Pidimer. The percussion priner M60A1L
{a 285-grain primer) iz being usxed currenlly
in &87-mm rifle ammunition. Tn cartridges of
less recent manafacture, the priner MO0 (284-
grain) and the primer M46 (200-grain) were
wsed. See paragraphs 71 and 72 for more Je-
tailed informalion.

i, Packineg aud Shipping fhile. Cartridges
[rre 3T-min rilles are packed ore per fiber con-
tainer, four Nber conlaitier: per wooden hox,
Packing and shipping data appear in 53 O-
5 1510, Packing and marking lor shipmeni
are fleaeribed in pavagvaphs 4 through 12

14. Cartridge, 37 Millimeter:
Canister, T25E5

a. Feneral, Thiz ecartridge (Hyg. A1) in-
tended primarily for antiperzonmnel use al a
close vange., The plastic-lined cartridee caxc
M30A1 or M20A1PB1 is crimped to the canix-
ter projectile by means of four equally sypaced
Lull-point crimps, The canizler projoectile con-
sisle of a relulively Lhin gleel eviindrical body,
which is zoldered to o heavy steel buse havine

is
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an intepral rotating band. The bady hax fuur
cyually spaced longitudinal body slits which
exeend rearward from the front end to within
14 inch of the preemgruved rotating band. The
body. which conlaing 183 stacked cylindrieal
leel slugs, i ovlesed al dhe Torward end by
menns of a clozing dizk. Tmmediadely alfler the
prujectile leaves the muzzle of the rifle, air
pressure on the closing disk and centrifupal
tforce acting on the body and the slugs cause
the canister to break at the longitudinal slits
in Lhe hody, wilh resullant disperzion of Lhe
glugs, The round has maximum lethusl effect
al Funpes ap Lo 178 Teel. The approximate pal-
Lern denzity Tor Lhis canister is one complele
peneiralion per 4 aquare feet on a target of
1-inch thick pine board at a range of 175 feet.
B, Dato,

Weight ol complete round 5.43 1h
Weight of canister, az tived ... .._... ... 2751b
Taenutl of coamplele rounl 15.48 in.
Tarnprth of eenislur 1.6 tn.
Tyl of cartridge esse 12.00 i,
Widch of ratating bhand . e 087 1n,
Trpy of bast. o eeeeee ) e e, - Hanare
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15. Cartridge, 57 Millimeter: HE, M306,
w/Fuze, PD, MB9
This cartridge resembles Lhe high-explogive
cariridee M308A1 described in paragraph 16,
The eartricdge differs principally from the eavt-
ridge M306A1 in the design of the crimping
pgroave, The projeclile 18 erimped to paper-
lincd carvlridge case M3Q fitted with percns-
sion primev M48. The high-explosive filler is
0.60 pound of cast TNT.

16. Cartridge, 57 Millimeter: HE, M306A1,
w/Fuzre, PD, M503 or M5O3A1

n. General, This cartridge {fig. 5) is in-
tended Tor bast and fragmentation cifecl. The
plastic-lincd curtridwe caze M30A1 or M30A-
IR iz erimped to Lbe high-explozive projec-
{ile by means of four cgually spuced ball-point
crimpe. The projectile consists of & relatively
thin-walled zleel body containing an 055
poond cxplogsive charge of Composition R,
Cartridges of carlicr manufactare conthin an
0.6%-pound TNT explosive charge. The projec-
tile has & square base, a4 shot internally
threaded ogival nose, and an integral proen-
praved rotating band. A bourrelet to the rear
ol the ogive and anoiher immediately in front
of the rotating band provide bearing suvfaces
for the projeclile during its travel Lthrough Lthe
rifle borc.

* r =~ a4y

b, Dol

Weighl of comdlele round 546 10
Witighl of prjeerile. as fired 298 1b
Tenglh of voncplade round .. 17.54 in.
Lengln of Mized projuelice . L 047 i,
Lengta of cavtridgn smze 12,4 in.
Willh of rowating nand 0.07 in.
Tyur of base...... SijLure
Wuzzle veligily e e 1,200 I'pe
Mavimum runge L e 4,030 vd

17. Cartridge, 57 Millimeter: HE, AT, M307,
w/Fuze, Pl, M9O

This cartridge resembles the cartridec
MA0GTA1 described in paragraph 18, The cart-
ridge MI0T differs principally (rom (he cart-
ridge M30TAL in the desipn of the crimping
groove. The projectile ic erimped to paper-
lined cartridge case M30 fitted with percussion
primer M46. The projectile filler is 9.39 pound
of S1-£4) pentolite.

18. Cartridge, 57 Millimeter: HE, AT,
M307A1, w/Fuze, PI, MO0 or MDA

t. General. This carclridze (fig. 6) ik uxed
against armored targels. The plastic-lined cart-
ridge case M30AIB1 iz erimped to the high-
explosive antilank projectile by means of four
equully spaced ball-point erimps. The projec-
tile consists of a relatively thin-walled stesl
body conlaining a shaped charge of 0.40 pound
of Compogition B. Cartridges of carlier mana-
faclure have the plastic-lined cartridge case

AMMUNITION LOT NUMEBER
MARKEL ON REVERSE]
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BMB0AL und are aszembled with projectiles con-
tuininge .59 pound of 50.60 pentolite. The pro-
juetile is threaded externally at the forward
end to receive the I’1 fuze M9Q or M90AT1, The
shaped charge is to the rear of u hemispheri-
cal eopper liner, which is ¢rimped to the in-
terior of the projectile. A sleel sleeve brazed
to the neck of the copper liner extends axially
through the shaped charge a2 a passage from
the fuze to the hooster pellet in the base of the
explosive charge, Funetioning is initiated by
by impaci: the flash from the fuze firce the
hooster pellet in the base of the cxplosive
churpe, which in turn, causes detonalion of
the charge. Concentration of bluxl s ob-
wiineld as a result of the shape of ihe charpe.
The sparce forward of the copper liner providea
the “sland off” necessury for the penciration
ol target.
5. Data.

Weighl ol complete round e 543w
Weight of projeetile, ag fired L 2,75 1b
Length of enmplete round. —.. 1578 in.
Length of fuzed projectile....... . 8.07 in.
Tunplh of cartridge ease . L 12,0 in.
Width of rotaring band L 0.37 in.
Type of buse ... - SQuare
Murzle veloeily . oemeee—eee. 1,200 fpa
Maximmn range . s . 4,860 yd

19. Cartridge, 57 Millimeter: Smoke, WP,
M308, w/Fuze, PD, MB9

This cartridge iz similar to the smoke cart-
ridge described in paragraph 20, Cartridge
M308 differs principally from the ecartridge
M308A1 in the design of the erimping groove.
The projectile ia erimped o a paper-lined cart-
vidge cuse M30 fitted with percussion primer
M46.

20. Cartridge, 57 Millimeter: Smalke, WP,
M308A1L, w/Fuze, PD, M503A1

¢. General. This cartridge (fig. 7) 15 used
to produce a screening smoke and for spotting
purposcs. The. projectile is crimped te the
plaatie-lincd carlridge case M30A1B1 by means
of four egually spaced ball-point crimps. In
eubernal contour and balliatically, this projec-
tile matches the high-explosive projectile

12

{pur. 16). The projectile consivts of a rela-
lively thin-walled body having front wnd rear
hourrelets and containing 0.87 pound of white
phosphorua (WP). The projectile body is
Gitted with a steel wdapter at the nose end to
sccommadate the fuze and the burster assem-
bly {pars. 71 and 72). Funclioning of the
fuze on impact causes detonation of the huvster,
rapturing the projectile boady and dizpersing
the WP smoke charpe. The smoke charge ig-
nites on contacl with the air, ereating a dense,
while emoke. Some cartridges are Issued fitted
with PD fuze M&9 or Mb(3.
h. Data.

Weight of complete Tound .43 Ib
Weighl of projeetile, as fired 276 b
Templh of complete round oo oL _ 17.54in.

Length of fuzed projectile . L. - 6.48m.
Length of cartridpe case . .- 12,0 im.
Widch ol rotating band 0.37 in.
Typie of hase Sgquasce

Muzzle velseity el 1,200 fps
Maxipum vange . . 4,530 yo

21. Cartridge, 57 Millimeter: TP, M306
{inert projectile), w/Fuze, PD, M89,
Inert, or Fuze, Dummy, T126 |

This cartridge is similar 10 {hat described

in pavagraph 22. It ditfers chiclly in having a

completely inert projectile, loaded with 0.52-

pound imert filler and an inert fuze. The pro-

jectile is crimped to the cariridge case M30
fited with primer Y46,

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

a. This cartridge (fig. 8) is intended for use
in target practice. The componenta compris-
ing this curtridge are the same as thosc uscd
in the high-cxplosive cartridge described in
purugraph 16, except for filler. The TP projec-
tile M306A1 differa from the HE projectile
M206A 1 only in the filler, which ix (0.448 pound
of inert material and a 0.07-pound biack pow-
der pellet to serve as a gpotting charge. Bal-
lictically, the TP projectile matches the HE
projectile.

b, Data. All data for the HE cartridge in
paragraph 16h are applicable to the TP
cartridge.

—
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Kineee 7. Cartridge, 57 milivieter:

Section Il
23, General

. General Dixeussion. These rifles are port-
ahh, recoilles? wespona which are fired from
the caliber 30 wmachinegun iripod mount
M1917A1. Recoil is climinated in these rifles
by the controlled escape of propetlent gasea to
the rear through openings in the hrecchblock.
To aasigt in producing the required interior

|7 54 MAX~+

R
. ’
PN

AT AMMUN]TION LOT NUMBE vt
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: " GRAY—
{MARKNG IN YELLOW]

P
v
. *

RAPD 1048930 |

smoke, WE, M308AY, w/fuze, PH, M5vaAl.

AMMUNITION FOR 75-MM RIFLES M20 AND T21E12

ballistics, cartridges ter these rifles have per-
forated ecariridpe cages and integral preen-
aruved retating bands. The cartridges for
thexe rifles are issuced in the form of fixed com-
plete rounds.

b. Identification. Ammunition (or these ri-
fles can be distinguished from older types of
fixed ammunition by the perforated cart-

AMMUNIT.ON LOT NLMEER],
MARKLD ON REVEISE
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Figure & Owrteidge, §7 witlimeter
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ridge case und the preengraved rotating bLand
on the projectile. Painting and marking for
identification are in accordance with the basic
eolor scheme prezeribed in TM 9-1900. Sce
also figures 9 through 12,

¢. Projectile. Dependent upon type of pro-
jeetile, wmmunition for these rifles is clussificd
as high-explogive (HE or HEP-T), high-ex-
plosive antitank (HE, AT or HE, AT-T),
smoke (WD), and target practice (TP).

d. Fuze. The PD tuzes M48A3 and Ms7 are
impact-type fuzes and are uzed in conjunction
with burater initintor M1 with amoke (WD)
rounds. The PD fuze M51AR (or MblA4d) is
an impact-type fuze and is used with HE and
TP rounds. The MTSQ fuzes M5S0 serics are
mechanical {ime and impact fuzea that permit
adjustment of time setting to 75 sceonds and
are used with IE rounds. The MTSQ luzes
M300 scriex alzo incorporate an impuct element.
The BD fuze ME2A1 and the BD fuze M91
series ave of the incrtia-lype and are used
with IIE, AT or HE, AT-T, and HEP-T
veunds. The dummmy fuze M73 has approxi-
mately the same coplour and weight as the
PD fuzes but is nol dexigned to funetion. The
dummy fuze is used with TT rounda thut have
inert projectiles.

¢. Cartridpe Caze. The eartridge cuse M31
or M31A1 iz used with T5-mm. ritle ammuni-
tion. These cartridge cases arc made of steel
and difler from the more conventional type of
cartridge cases by having 992 cireular perfora-
tions in the side walls. The perforations are
for 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 iz approximalely 4.25
pounds.

f. Liner, The interior of the cartridge case
M3t is lined with a brown paper liner that is
securcd to the inner wall by means of laequer.
The paper liner ig positioned to cover the per-
forulions, thereby protecling the propellant
and preventing ilg Josd. The cartridge case
M31A1 employs a separate ravon liner within
a plastic lincr Lo protect and retain the propel-
lant. The plaslic liner has a tight-filling ring
in its formed bottom which fils snugly over
the primer and seals the bollom end. Atter
the propellant and the igniter charge are

londed into the linera, the top of the plastic
lin¢r is tied or heat-sealed.

9. Propelling Charge. The propelling charge
for 75-mm rifle ammunition consists of vary-
ing quantities of propellant M10 uy follows:
for HE, AT rounds, 3.19 pounds; for HE and
TF 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 75-
mm rifle ammunilion. See paragraphs 67
through 70 for more detailed information.

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

4. Packing and Shippmng Duate. Cartridges
for Th-mm rifles are packed one per fiber con-
tuiner, two fiber containers per woonden box.
Packing and shipping data appear in SM 9-
F-1310. Packing and marking for shipment
are described in paragraph 12,

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

Thia curtridge resembles the cartridpe M-
R094A1 described in paragraph 26. The cart-
ridge M309 dJiffers 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 {or M500)

This cartridge is similar to the cartridge de-
aeribed in paragraph 26 except that il i3 as-
aembled with ihe mechanical time and soper-
quick fure MhHO0A1l {or M300). The date
liated in puragraph 260 ure applicable to this
cartridge.

26. Cartridge, 75 Millimeter: HE, M309A1,

w/Fuze, PD, M51A5, 0.05-Sec Delay
e, General. This cartridge (fig. $) iz in-
tended for blasi and fragmentalion effect. The
plastic-lined cartridge case M31A1 ig erimped
to the high-explosive projectile by means of
four cqually spaced ball-poini. erimpa. The pro-
jeclile consistas of a relatively thin-walled steel
body containing a -1.4Y-pound bursting charge

13



at 'TNT. The projectile has a boal-lailed hase,
a long, inlernally threaded ogival nose, apd un
integral preshpraved rotuling band. A hoeur-
reled to the rear ol 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,

Weighl of complete ronnd . . . 22,07 1k
Weight of projeuclile, as fired . 11,401
Tenglh ol complete round. . eeeee.. UR.92 in.
Length of Tuzed projectile .18 in.
Tenpth of cartridge care . . 1430 m.

Width of retuling hand. ... e 08BN,
Type of bagC.cc.. L e Roai-Lailed

Degrec of tuper nf hasc ... 8¢ 45’
Hadius of ogive ... R 74T cul.
Muazzle velosiivy L a0 fys

Muximtm range . e BUUBQ ¥

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

This cariridge resembles the cartridge M-
310A1 described m paragraph 28, The cart-
ridga M310 differs principally from the cart-
vidie MB10A1 in the crimping prooyve. The
projectile iz crimped to paper-lined cartridge
case M31. The projectile filler is 0.81 pound of
A0-50 pentolite: and 0.19 pourndd of 10-50 pento-
jite surrounds the fuze well,
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28. Cartridge, 75 Millimeter: HE, AT-T,
M310A1, w/Fuze, BD, M91A1

@. Gengral, This cartvidge (Gx. 10) is used
against armored targets. The plastic-lined
cartridge case M31A1 is crimped 1o the high-
explosive antitank projectile by means ol four
equally spaced Lall-point erimpa. The projee-
Lile consists of a relalively thin-walled steel
body cantaining a shaped charge of 1.00 pound
ol Compozition B, Projecliles of carlicr manu-
facture contain 4.51 pound of 5(-50 pentolite;
and 0.19 pound of 10-90 pentolite currounds
the fuze well. The projectile body is internally
threaded at the baae to receive the BT fuze
MO1AI (or M91) with infegral tracer and at
the nose to receive the ogive assembly, which
acts as o bullistic cap. The shaped charge is
to the rear of « Lhin copper cone which is ce-
menied Lo the inderior of the projoclile. Con-
eentealion of Blast iz obtained by the shape of
the charge. The space forward of the copper
cone provides the “stand off”” neceasary for the
penetration of target.

b, Data.

Weighi of complets reanil
Weight of projectile, az fAied
Lerpgth of complete Tound
Lenpih of fazed profectile
Lenpth of cariridpe case
Widlth of rolating band R
Type ol busu

21.08 Th
1330 1h
38,42 in.
15,93 in,
16.0 in.
435 1n.
Buat-tailed
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Negres of taper of hase 8" 45°

Type of ogive . conical
Muzrzle veloeity L. S, 1,000 fpa
Maximum runge . .. — e - T,800 ¥d

29, Cartridge, 75 Millimeter: HEP-T, M349,
w/Fuze, BD, M21A1

g. (fererel. This cartridge (fig. 11) is used
against armored targets. The plastie-lined
cartridge case BI31Al is crimped to the HEP-
T projectile by means of four equally apaced
ball-peint crimps. The projectile has a blunt
noge and ts Internally {hreaded in the base to
receive the BD fuze M91A1 with inlegral tracer.

&, Data,

Weighl nl carctridge S — 18521
Weighl of prajectile, ag fired N . BA4L1b
Length of cartridpe .. 26436 in,
Tength of cartridge case 16.0 in.
Width of rotating band .. — 0.3AR1n.
Type of base .._.. Buat-tailed
Muzzle velocity ... 1400 fps

Maximum range .o oo 7180 yd

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
}211 differs principally from the cartridge

M311A1 in the erimping groove. The projec-
tile is crimped to paper-lined cartridge cuse
Ma1.

31. Cartridge, 75 Millimeter;: Smoke, WP,
M311AT, w/Fuze, PD, M48A3,
0.05-5ec Delay

a. General. This cartridge (fig. 12) is used
to produce screening smokce and for spotting
purposes. The projectile MMI1T1AY is crimped
to the plastic-lined cartridge cage M31A1 hy
means of four cquully spaced ball-point crimpi.
In external contour and ballistically, this pro-
jevlile matches Lhe high-explosive projectile
(par. 26}. The projeciile body is u steel casing
having a boat-tailed base and (fronl and rewr
hourrelets and contains 1.35 pounds of white
phosphorus (WI?). The projectile body iz fited
with « steel adapter at the nose end to accom-
modate the luxe and bursier casing M6, con-
laining burster iniliator M1 and burster M8
{parz. 71 and 72). Functioning of the
fuze on impact causes detonation ol +the

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

Figure 11. Cartridge, 76 millimeter: JIEF-T", M2L0, w/fuze, BD, Mo1A1,

8
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fr. Detn.
Teipht of complede round ... . - 23.20 th
Weipht of projectile, ag fired ... .- 18,10 1h
Lenpgth of romplete vound. . ... 28.921n,
Length of fuzed projectile. ... - 14.04in,
Lenglh of cartvidpe case . 160 in
Width of rotating band . .36 in.
Type of baze.. e e .. Boal-tailed
Degree of taper of buze. ... e B4R
Ladivs of ogive ... ——- Y Y VI
Maoximum velocity oo e .. 390 Fps
Blasxinutn range . ececee e . 7,020 yd

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

Thiz curiridge is similar to that deseribed
in paragraph 34. The TP cartridge M309 dif-
fers principally {rom the TP cariridge M209-

Al in the crimping groove. The projectile is

erimped to paper-lined cartridge case BI31.

33. Cariridge, 75 Millimeter: TP, M302 or
M309A1 (inert projectile), w/Fuze,
Dummy, M73

These carlvidges ure similur to thal de-
aeribed in paragraph 34. The TP cartridge
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Curteidpe, 75 millmeter: xmoke, WP, M811AT, wifuze, PD, MA8AS, n.A5-5ce daluy,

M09 differs principally from the TP cartridege
30940 in the crimping groove. Thege cart-
ridees are agsembled with completely jnevrl pro-
jectiles and inert fuzes, The TP cartridge
3309 1x crimped to paper-lined ecartridee casc
M31. The TP cartridge M309A1 iz crimped
to plastic-lined cartridge case M31AT.

34. Cartridge, 75 Millimeter: TP, M309A1,
w/Fuze, PD, M51A5, 0.05-Sec Delay,
for 75-MM Rifles M20 and T21E12

. Gunerel., Thiz cartridge iz intended for
vke in tarpet praclice. The components com-
priving this cartridge are the same as thosc
used in the high-explosive cartridie deacribed
in purangraph 26, except {for the filler. The TP
nrejectile M309A1 differs from the HE projee-

{ile M309A1 only in the filler, which ix 1.27

pounda of inert malerial and Lwo black pow-

der pellets weighing 0.22 pound, which surve
as the spotting charge.

h. Date. AN data for the HE cartridge in
parapraph 280 arc applicable to the TP
cartridge.
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Section 1ll. AMMUNITION FOR 106-MM RIFLES M40A1 AND M40A1C

35. General

. Generel [Hscussion. The 106-mm rifles
MANAT and W4OALC are lightweight, portable,
recoilless weapoms, Recoll is ciiminated by the
eontrolled escape of propeliont gascs 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-
zition in flight. It is used as an antitank and
as an antipersonnel weapon. Due to itz spe-
vially designed triped-type mount (R79), the
106-mm riflc M40A1 or MA0A1C can be fired
from ihe ground or while mounted on the V-
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 seriex olher Lhan those
specifically authorized for use in thede weapons.

6. fdeutification. Ammunition for 106-mm
riflas M40A1 and M40A{C ¢can he distingaished
from other types of ammuniition by the per-
forated cartridpe ease. Tligh-cxplosive 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 buasgic scheme 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 projeclile 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 IE, AT carteidge. Sce parapgraphs
50 and 56, for a descriplion of these fuzea.

20

€. Cuartridye Cuse. The cartridge cases
MS84R! (T75) or M9 (alternative) and
MI3B1 (T76) or M98 (alternative) are used
with 106-mm  rifle smmunition. 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
twir picees (head and tube). The weight of
each curtridge case is 10.5 poundas and each
has 1,160 perforations () 4-in. dia.) in the
side wall. The heud of the cartridge ease
M93B1 (T76) has o 134-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
MB4B1 (T75) or M94 conlaing a sepurate
rayen liner within a plastic (polvelthylenc)
liner to protect 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 info 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 {(T41K2), 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 RO6 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.



fe. Primer. The percassion primer MbB7, a
LOM) geeain primer, is used with 106-mm rifle
ammunilion, Sce paragraphs 87 through 70
for more detailed information,

Lo Poreking ond Shippfny Dafu. Cartridges
For 106G-tam rifles MAOAT and MA0AIC are
packed ong per fber conlainer, Lwo fiber con-
tainers €2 1d) per wooden box. Packing and
shipping data appear in 8 9-3-1315 Pack-
ing and marking for shipment are deszeribed
in TM 9-1903.

36. Cartridge, 106 Millimeter Dummy: M368

Thia duommy cariridge, which simulates the
HED-T M346A1 cartridge {(par. 40). i in-
tended for drill purposes. The cariridpe iz
an inert HEDP M3:16A1 cartridge with the cart-
ridge case and inert-loaded projectile (with
dummy fuze) welded at the joint, The inert
propellant. loadiag i omilted and the flash
tube is repliced by a buill-up metsl bar, which
provides 1he same weighl, and center of gravity
as the zervice cartridae. A plasiic lingr iy ce-
mented to the inside of the cartridge caze to
exclude dusgt and moeisture. The ecartridge is
chrome plated at the points aubjected to hard-
wear conditinmg.,

37. Cartridge, 106 Millimeter; HE, AT,
M344, w/Fuze, PIBD, M509
Thig cartridge iz similar 1o thet deseribed
in paragraph 38. except for differences in the
design of the copper cone in the projectile and
in Lhe composition of propellant used.

38. Cartridge, 106 Millimeter: HE, AT,
M344A1, w/Fuze, PIBD, M309

. Greneral. This ecartridee (fig, 13) is used
apainst armored targeta. The plasiic-lined
cartridpe case M93B1 or M9% is crimped to
the high-explosive antitank projectile by means
of eirrht equally spaced ball-point crimps, The

projectile eonsisly of a relutively thin-walled
steel body containitg a shaped churge of 2.79
pounds of Composition B. The projectile body
is internally threaded at the nese Lo rececive
the ogive assembly, which actzs ag i ballistic
cap. The shaped charge is to the vear of 4 thin
copper cone, Concentration of blast 1= oliained
by the shupe of the charge. The apace for-
ward of the copper cone provides the “stand
off”” necessary (or the penelration of the turget.
b. Dato.
Weighl of cartridge 35,19 1b
Lemgth of carvtridge ... .. _. 39.01 in.
Wejzht of projoctile, ae fired... ... . 17851k
Weight of propelling charge.. ... . 808 Th M2 {T2R)
propeallant

39. Cartridge, 106 Millimeter: HEP-T, M346
or M346B1, w/Fuze, BD, M?1A1

This cartridpe is similar to that deacribed
in paragraph 40. T diflers in the projectile
and in the compozition of the propellunt used.

40. Cartridge, 106 Millimeter: HEP-T,
M346A1, w/Fuze, BD, MP1A1

d. Gereral. This iz a epecial high-cxplosive
cartridge {fig. 11) intended primarily for de-
foeul of armor. The plastic-lined ecartridiwe cuse
M94BU {T75) (or alternative ¥94) is crimped
to ibe high-cxplosive projectile by means of
four equally spaced bull-point erimps. The pro-
jeetile consists of a relatively thin-walled steel
body containing a bursting charge of 7.72
pounda of Compeaition A-3. The projeclile has
i preengraved rotating band and two mun-
waneze bronze indexing buttons at the bourre-
let. fo (acilitule ingertion of the cartridee into
the tube,

b. Date.
. Weight of cavtridge... oo 3798 b
Tenpth of carvividge_.......... — e SR En
Weight of projeetile, as fired 1754 1L
Weight of propelling churge .00 1b M26 (L2
’ propellant

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

41. General

. CFeneral Dirernssion, The eal. A0 spoiting
rifle MBC is a gas-operaled magazine-ted semi-
attomatic rifle destrncd to assist the gunner
in determining range of ike larget; it s
muourted on top of the 106-mim rific tube and

fires xpeeiai caliber 50 ammunition (pars. 12—

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

Wearning: Caliber .50 cartridges for machine
gunsg will not chamber properly in the spotting
rifle MSC: hence, no altempt will be made to fire
other thin the special caliber .50 eartridges
authorized for thig rifle,

21
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AMMUNITION LOT NJMBER (IN WHITE)
B . MODEL OF CARTRIDGE (N WHITES
MOCEL OF WEAPON (IN WHITE).

—MODEL OF CARTRIDGE
XIND OF FILLER
‘TYPE OF PROJECTILE

ALITER AND
TYPL OF WEAPDN

INDEXING BUTTON

m.w:(.:."i' i ]
P ey a SNy,

. [ 3 -
" i : l_"'f"“, *h.,.,,
awy T i kb‘)*{- ! - — 9

EEEN

RN
L B

.
A,

I T ——DLIVE DRAB
MU (MARKING N YELLOW) |
: ]
RAFD 2130428

Figure 1§ Cortridge, 106 valtimeter: HEP T, Masedl, wiynze, R, M31AY.

. Identification. Ammunitimm tor the cali-
ber .50 apotting riflc is eompletely identified
by the marking on all packing containers. The
hase of the ease is marked with the manulac-
turer’s initiale and the veur of manufacture.

¢. Projectile. Ammunition for the cal. .50
spotting  rifle MBO s classified as spotter-
lracer and praciice.

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

e. Crrtridyr Cose. The carlridge case uscd
with the caliber .80 spotter-tracer and prac-
tice cartridwes is made oi brass. Tt is similar
in appearance to conventional caliber .30 cart-
ridge cases but has diferent dimensiona.

£, Propelting Charge. The propelling charge
uzed in the caliber .50 spotter-tracer cartridge
iz doubic-bage small-arms propellant or #in-
gle-base tubular propellani, depending on the
model. In the caliber .50 practice cartridege,
single-hase tubular propeliant is uscd.

g. Primer. A caliber 50 small-armiz percas-
sion primer is uzed in the caliber .50 spotting
riflc ammunition.

k. Poceking oand Shipping Dato. Cartridges
Lor eal. .50 spotting rifle M8C are packed 1 per
individual tube, 104 tubes in metal box M2A1,
2 hoxes {208 rd) per wirebound wooden box,
Packing and shipping dala appear in SH 95—
1305. Packing and marking for shipment are
dezeribed In 1M 9-1903.

42. Cartridge, Caliber .50: Spotter-Tracer,
M4ag (T189E1)

Thix eartridge differs from the spotter-lracer
cartridge described in paragraph 43. in that
the cartridee cuse does nol atilize a flash tube
and the propelling charge is composed of dou-
ble-taise small-arms propellant.

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

a. CGenrernl, This cartridge (fig. 15) iz used
for “uwpotting’ the turget for the gunner betforc
fiving ihe 106-mm rifle MA0AI or M40ALC.
The brass eartridge case. which contains the
propelling  charge of approximately 117.5
graine extruded single-base tubular propellant
and percussion primer, is crimped {o the spot-
ter-tracer bullel by meansg of a 3607 roll erimp.
The curiridge case iy fitted with a flash tobe
0.970 inch long (orifice dia. 0937 1n.}. The
bullet contains u tracer element and un in-
cendiary charge, which give off a puff of :moke
and # Bash on impact with the larget., The
up of the spolter-tracer bullet is painted yela
low with red rear annulus for purposes of
identificalion.

b. Dota.

Weight of cartridge —o — e 124 T
Tength of vartridge . ... . 4,63 in,
Weight of bullet, as fived...... —. L e H121b
Valwity of bullet at 78 feet [vom the suzzle . 1,745 {ps

23
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Figapre 157

44. Cartridge, Caliber .50:

This eariy idge is similar extern nally to those
described in Parugraphs 42 and 43, exXcept thyl.
it i axsembled with the bractice bullet. gt

Practice, T249E1
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CHAPTER 3
SUBCALIBER EQUIPMENT

45, Subcaliber Device for 57-mm
Recoilless Rifles

This deviee (g, 16} is for unse in training
personne] in lhe use of 67-mm recoilless ri-
fles, The device congista essentially of modi-
fied metal parts of a 57-mm rifle cartridge
{inert [uze, inert projectile, and emply carl-
ridge case) assembled to a modificd caliber 30
machinegun barrel with a barrel locking nut.
Three serews, two fixed and one adjustahle,
with locknuts are uscd 1o hold the device
firmly in pluce in Lthe recoilless rifle. A regular
caliber .80 ball cariridme i3 used for simulat-
ing the firce of a4 57-mm cartridge. The gun
barrel conlaing gas ports to vent the propel-
lant guses, Wilective training of personnel
muy he aecomplished with the device at sub-
stantinl wavingz. The device may also be used
wilthout the ealiber .30 ball cartridge as a drill
vartridge, that is, for praclice in loading the
weapon. The device Is pol an isgue item; hence,
it is not to be requisitioned as a complete aa-
sembly. 1t may be fahricated in the field by
authorized units from components reguigi-
tioned in accordance with specific instruelioms
contuined in TM 9-30062-31.

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

This “rifle” (fig. 17) ia a subcaliber device
for wse in tramning personnel in the vse of 75-
mm recoilless rifles. 1l has the outward ap-
pearance of & T5-mm cartridge. It contains
a modified vented culiber .20 machine gun bar-
rel in which 2 regular ealiber .30 ball curtridge
is used for simulating the fire of a T5-mm
cartridge. Fffective training of personnel may
be zccomplished with this device at substan-

tial savings. The device may alse be used with-
out the caliber 30 ball cariridpe ax a drill
carlridge, thal iz, lor practice in loading the
weupon. The device, which is not an ammu-
nition item of issue, ia issued completely ws-
gembled, similar in appearance to a complete
round. For further information on this de-
vice, see ORD 8 SNL C-83, scction 18, which
lists the compunent parlz and equipment
stocked for mainienance and rebuild of the
doevice.

47. Rifle, Subculiber, Caliber .30,
M? (106-mm)

This “rifle’ (Oig. 18) i3 a anbealiber device
[or use in training peraonnel in the usc of 108-
mm recoilless riflea. It haa the cutward appeur-
ance of 2 106-mm cartridge case apd the rear-
portion of a wprojectile with preengraverd
rotating band. This part s called the muzzle
shell. The subculiber rille contains a modified
caliber 30 machine gun barrel in which a regu-
lar caliber 30 ball cartridge is used for simu-
lating the fire of a 106-mum cartridge. The
barrel contains gas ports to vent the propellant
pagses. Dffective training of persnnne]l may be

“accomplished with this deviee at substantial

savings. The device may alzo be uaed without
the caliber .80 ball cartridge as & drill cart-
ridge, thal is, for practice in loading the
weapon. The device, which iz not an ammuoni-
tion item of iasue, ia issued completely asgem-
hledd, similar in appearance to a complete
round. For further information on thia de-
vice, see ORD 8 S8NT. (33, section 20, which
lists the compoment parts and cquipment
stocked for maintenance and rebuild of the
device.
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CHAPTER 4
FUZES, PROPELLING CHARGES, PRIMERS, BOOSTERS, AND BURSTERS

Section [. FUZES

48. General

a. General Disersdon. A Tuze s a8 device
used wilkh u projectile to explode il at the time
and under the circumsiuncea desired. The fuze
consiats of a connected series (train) of small
explosive charges topether with an clectrical
or mechanieal device (or combination of both)
for initiating {he action of the firat charge in
the Lrain.

b. Clossification. TRecoilleas rifle fuzes are
clasaified according 1o their loeation on the
projectile ag base detonating (BD) und point-
initiating base-detonating (PIBD), which are
threuded to the busea of projectiles, and point-
initiating (PT) and point-detonating (PD),
which are threaded to the noxes of projectiles.
The fuzes are alao 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 (uze used for re-
coilless rifle eartridges is designhaled mechani-
cal-time and superquick (MTSQ). This is a se-
lective-type fuze, which may be adjusted in
the Tield to have time action or to funclion on
mpact. Impuct fuzeas are classified aceording
to the quickness of action aa superquick,
nondelay, or delay. Superquick fuzes produce
a burst immediately upon impuact before any
penetralion occurs, thus giving maximum sur-
Tace coffect. Nondeluy fuzea are inertiz-opera-
live and burat the projeetile on ricochet or on
# hard surface before eomplele penetration.
The base-dctonating fuzes are nondelay. De-
lay fuzes allow penetration of material largets
before hursting or allow air bursts in ricochet
fire, The time of action for impaci fuzes is

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

¢. Boresafely, To prevent uccidental arm-
ing during handling and ghipping, safety de-
vices, such as anlely wires, are uzed on fuzes
when reguired. Tn certain types of fuzes, the
mechanisms are arranged so that the fuzes are
faid 1o be “boreaafe” (delonator-safe). A bore-
safe fuze iz one in whiech the exploaive train
1g interrupled so that, while the projectile «iill
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-
nator} function.

d. Wethods of Arming. A fuze is gaid to be
armed when it i3 ready tv detonate the pro-
jectile, that is, when all parts are in their
proper posilions so that the fuze muy operate
in its intended manner. The principal torces
used in arming fuzes arc inertio and cendrifu-
gl In some fuzes, both these forces are used
to aclivate safety devices; in otheras only one
is nsed.

{1) Iwertia, which is the tendeney of an
object to resist acceleration or de-
celeration, may he exhibited in sev-
aral wuys, each of which may be used
to advaniage or each of which must
be guarded apgainst.

(z) ‘“Setback” is u manifeatation of in-
ertia which oceurs when the pro-
jectile is accelerated 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 manifestation of iner-
tia which oceurs as the projectile

29
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decelerates in Qight. Fuzes are de-
signed to prevent this force from
causing a malfunction.

“Bet forward” is « manifeatation
of inertia which oceurs on impact
or sudden deccleraiion. This cffect
muay be used lo drive firing pina
into primers or to drive primers
wgainst stationary firing pins,

(2} Centrifugal toree, which is the force

on an object moving in a cireular
path away from the center of the cir-
cle, occurs in apinning projectiles.
{Centritugal force iz nol present in
fin-stabilized projectiles.) This foree
may he utilized 1o actuate geare trains
and to maove safety devices into their
proper posilions in fuzes and boost-
cr«. Such fuzes and boosters are de-
signed to operate In rotulional-ve-
locity range of the projeclilerifle
combipalion in which they ure used.
Fuzes utilizing centrifugal force aleo
must be designed so thul they will

“ LRETAINER . -

“DETONATOR CUP- .~ .ArTAiNER

nol become unarmed as the rotutional
veloeity deereuses during flight.

e. Detounatlors.

(1) Genernl. A detonator (fig.

19) is
uzcd in the explogive train to trans-
mit a detonution wave to the bonster
charge, booster lead, or bursler. Two
types of detonators arc emploved in
recoilless rifle fuzes: one containg a
primuer mixture as the upper charge,
for iniliation by siab action of a fir-
ing pin: another contging a fine wire
or olher high-resistance electric eiv-
cuil in physicsl contact with n heat-
sensitive primer mixture. Passage of
an electric currvent throuph the high-
registance rivenit generates  heat,
which Jnitiates deteonation in  the
primer mixture. Most detonator cups
and disks are of aluminum. Table 1
listes the various detonators uszed in
fuzes and boosters for recoilless ri-
fle ammunition, indicating their use,
dimensions, cnlor identification, and
type of initiation.

T———
-

. .
. [} .

. .

Figvre 10,

.

"

. A A
L LOWER  CrARGE
. ] -. : .. -’ .. .' -. QéTCfNA:TQ.R “Ij.lISK'; .‘h

.
b

. 0
.

- UBRER CHARGE. Y
I
ATV 'Heepg, Rrdost,”

.

Tyyrical defawater.



(2) Identification. Detonalors muke wse
of colors-to indicate the-inscensilive
end: wvellow ia used on detonalors
which do not contain primer mixture
or igniting mixture and green is used
un detonators containing primer mix-
ture. Detonators usually are not col-
ored extermally ul the scnsitive cnd.
However, due 1o the method of seal-
ing the disk in place and the red color
apecified for the aealing lacguer, a
color identification ia provided for the
sensitive end. Coating of the end of
the detonator and the entire detona-
tor disk wilh the red sealing lacquer
iz optiohal, depending on 1the delona-
tor manulfacture, The color scheme
deseribed above applies to latest det-
onator construction; diserepancies
may be found on detonators of older

manufacture.
T'able 1. [etenators
Duer <iasns Colue idensilentise
3 Tent in HI{A —— e —— Type of
H Lo Uiy | Lhiaszieter | Jonsitive Thzohui-
A e Live roil
1
M2 ' IUZE, BD: 0.385 u.1¢2 | Rl Green | Firing pin
Mulal
uzisd Ayl
ELEE, BIESR: \
BISNBAY wzw?
Bt
M3 1MELL T LU a2 [ L0 S N I%riog piu
R11R A3
TUZT, P
MALAR and |
LYAIEY ]
M20 | TUZE, PD: 800 L1385 . Red Creen | Wiving pin
Mby :
330 (PTZE. PL RV T 43 e Yellow | Fiving pin
M90AL. MY, ! i
M2 | IMZE PD: 436 23V | Red Creen * Ficing pin
AHNAZ,
MAMAT, . H
M50, |
MAR | FULE PIID S3A 288 L. Loleplrie
M50, i

* Sgnificance of colors;

tareen—Delopabar coplaios primwer olixlere 1zab vy pe delonator)

Tollow Despnatar doea et eancaln primer mixture or ikniling
mixtove,

Hued——Lacguer (reld uaed [ur sesling puryoses copaudluley a8 ved
asdur identilicalion Ear the sensizive enid.

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

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

(2) Awuthority and responyibility. Assem-
bly to and disassembly from 75-mm
projectilea of point fuzes iz normal
operation in the field. In azgembling
tuzes to or disassembling fuzes [rom
projectile, only the authorized fuze
wrench should be wsed.

(3) Awnthorized fuzes. Authorized fuzes
for recoilless riflc cariridges are de-
geribed in purapraphs 49 through
61.

g Fluze Wrenehes and Setters,

(1} Fuze wrenches. IFuze wrench MI18
(fig. 20} iz provided for screwing and
unscrewing fuzes from the projectile
for the purposcs deseribed in F(1)
above, The wrench is o box-type hav-
ing twe throal openings, the opening
nearer the end heing 2.18 inches and
the other opening being 2.04 inches.
The screwdriver end of thia wrench
is used for setting the selective set-
ting sleeve of the fuzes M48 and MG1L
gerivs from 3Q to DELAY or vice
versa, The wrench (2.04-inch open-
ing)} is used for PD fuzea M4R and
BI51 series and the MTSQ fuze MAO0
geries.

(2) Fuze xetlers. Fuze setters M14 (fig.
21} and M27 arc simpic hand wrench
types. They are uged for selling
MTSQ fuzes M500AL and Ma0). Far
further information on fuze setters,
gee TM 9-2300 and TM 9-a576.

i, Packing and Shipping. Puacking and
shipping data tor separately issucd fuzes ap-
pear in SX 9-5-1390.

i. fdentificatinon. Fuzes are identified by the
gtamping in the body metal. For general
fuzc identification information, see TM 9—1500.

49. Fuze, BD: M&2ZAI1

The fuze iz similar to BD fuze M91 (par.
§0) except that it does not have a trucer.

It
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Figure 24,

50. Fuze, BD: MO1AY or MP1

¢. Generel. The BD fuze M9TAL (fig. 22) ia
a nondelay base detonating luze provided for
use with 7b-mm and 106-mm projecliles. The
fuze is cxternally threaded for assembly 1o the
base af Lhe projectile. When assembled in the
hage, the mujor portion of the fuze intrudes
into the projeclile; only the tracer end of the
fuze extends from the projeclile. The BD fuze
M91 differs from the fuze MHIAI in thal the
fuze M91 has a nonreplaceable tracer.

b. Datr.

Owerall length oo - 4.211 in,
Weight 1.401h
"Thread size _. . 1.5-12NS-1 LE

Nute. The key letterz zhown in ¢ and d below in
purentheses refer to figurce 22,

¢. Deseripfion. The fuze consista of four
parts: a steel head (N), a sleel body (C), a
brass booster cup (A), and {hc repluceable
tracer M3 (P). The head holds a rolor firing
pin (L) and inertizs plunger (K). The body
containg 4 dctonator (H), a salider assembly
{E) under reslraint of spring (1) and with
a slider charge (F), a booster pellet (B), and
a booster lead (D). The boosler cup when as-
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sembled to the body seals the booster pellet in
ite cavity. The replaceable tracer MB is serewed
in the base. Bore-safety is provided by the
slider assembly.

@. Funetioning. The rotor-firing pin (L) ig
held in the wnarmed position in the plunger
by a spring-held safety pin (M), which re-
leases the rotor firing pin‘under the action of
centrifugal force. The firing pin will not arm
at 1.700 rpm or less. ''he slider assembly nor-
mally is positioned, under spring pressure, in
itz reecss in the fuze body so thal the slider

Ligure 21,

Settuny, fuze, M14,
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charge of the slider i out of alinement with
the other cxplosive elements. When sufficient
centrifugal foree hag been developed {ie, the
projeclile iz spinning suffieiently fast), the
slider overcomes the resistance of its spring
and moves outward, alining the slider charge
with the detonator and booster lead. During
the flight of the projectile, the ineriia plunger
assembly is prevented from “crepping” for-
ward by the restraining spring (J). Upoen im-
pact, the plunger is driven lovward, over-
coming the resistance of the resftraining apring
and driving the firing pin inlo the detonator,
which initintes the fuxze explosive train. The
tracer MBS conlains pyrotechnic compeaition,
which is igniled by the propellent gages, creat-
ing a luminous trace during the flight of the
projectile.

51. Fuze, Dummy: M73

This fuze is an inert-type simulating the PD
fuze M51AS5 (par. 58). TL is uged with 7h-mm
TP eartridges having an inert projectile.

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

53. Fuze, Inert: MB9

This fuze ia an inert-loaded-type utilizing
the metal parts of the P fuze M89. It is used
with 37-mm TP cartridges having an inert
prujectile,

54, Fuze, MTSQ: M500A1 or M500
. Desoription, The tfuze M500AL (fig, 23)
is a combination mechanical-time and immpact
fuze with scttings for time action (2 to 75 sec)
and an impact element for superyguick action.
A pull swire, which extends through the fuze
body and under Lthe selback pin, provides posi-
tive safely during shipmenl and handling. The
Maze M300 differs from Lhe Tuze MB00AL prin-
cipally in having seltingz lor fime action [rom
3 to Th secorulae. The minimum [unectioning
time of the fuze MbBO0A]L isx 1.5 seconds. The
fuze M500A1 consists essentially of five com-
ponents as described in (1) through (hH)

helow ;

(1) Movenent aseembly. 'Uhe movement
aszembly provides for the mechanical-
{ime action of the fuze. Ti is com-
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(2)

(2)

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

Body., The aluminum hody has a
time-gelling ring. The body is exter-
nally threaded at its lower end to en-
wure The booster HM21A4.

Boogter M214%. The booster M21A4
is asgembled over the lower end of
the fuze body. See puragraph 71, for
booster details.,

L [N

. e, . 1-1.'-.' '“"-‘-'POINT'
| -BO.:LIIER‘- LOPY., LOWER CAP | DaTONATOR
: . N * - - ASBEMBLY .
‘ - : PULLY
_ WIRE.

(4)

{5)

o

."!..r'd
P +

"' " RAPD,253460A

Figure 2.

Fuze, MTSQ: Ms00d1

Lower cap. The lower cap, of brass,
contains the movement assembly and
is imlernally theeaded at its forward
end 1o receive the point detonator
asgembly.

Point defvnator axgenbly. The point
detonator asgembly houses the super-
quick impact element of the fuze. It
is externally threaided to engage the
lower cap, completing the nose com-
tour of the fuze.

b. Functioning.

(1)

Movement arseinbly. When the fuze
is gel, the Lorning of the lower cap
rotates the timing disk by means of
the setting pin, which ia engaged in
the upraised lug. Al other parts of
the mechaniam remain in position,
gince the weur truin and escapement
arc locked by the safety lever assems
bly. Upon firing, setback causes the
hammer spring to strike the upraized
lug on the timing disk, fattening the
lugr and releasing the disk from the
getting pin. The hammer returns to



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
noteh 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

(2)

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 thé 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 impaect 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 1081848

Figure 24. Fuze, PI: M90AL.
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jectile and by a shaped avxiliary delonating
charge.

b. Data.
FLength . 2.62 in.
Weight {1256 1b
Thread 2.09-18 NB-1

Note. The key lelters shown in ¢ Lthrough e below in
parentheses refer to figure 24.

¢, Peseviption. The fuze consists of a die-
casl body (C) with a neck, which houses the
primer (A). A cavity in the middle of the
fuze body, extending across and perpendicular
to the fuze axis, holds a rotor (K) and a lock
assembly (G), consisting of a loek, lock eup,
and lock spring. A body pin (F) serves to
hold the lock cup and lock apring. 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
iz covered by a thin steel ogive (B).

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

e

R
et Y EaT00 %F* '

Figire 25,

e, Funectioning. When sufficient rotational
(centrifugal) foree is established, the lock
moves oulward against its spring, releasing
the rotor to turn on its axis. After setback,
the rotor turns to the armed position, in which
the detonator is parallel to the fuze axis and
alined with the firing pin. Upon impact, the
ogive is crushed and the primer initiated. Ac-
tion of the primer (A) iz transmitted through
the detonator (D) to the auxiliary detonating
charge (11}, which initiates the boosler pellet
at the hage of the projectile flash tube, which
canges the projectile to funetion.

f. Preparation for Firing. No preparation is
required.

56. Fuze, PIBD: M509

a. General, The fuze (fig. 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 piezoelectric element {polarized barium
titanate) in the nose of the projectile. Impact

i
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Fuze, PIBD: M5089,




of the target on lhe nose of the projectile
stresses the piexocleciric element, generating o
surge of electricity which initiates the deln-
nator, and thua, the cxplosive train of the
projectile.

Note. The key Jetters shown in b through d below in
parenibuses refer to figure 25.

b. Deseripltion. The fuze consisis essentially
of a rotor housing (A), which conlains a rotor
{B) with a delvnator; a bleeder resistor {((0);
sequential leaves (D) ; and a rotor spring (E).
Forward of the rotor housing is a boogter lead
cup assembly (F) with booster lead charpe
and a booster (G). Electrical contact between
the rotor housing and rotor ia made (hrough
the contuct bughing (H) and wiper contact
(J) when the rotor is in Lthe armed position,

¢. Safely Devices. Boresalely is provided for
by the sequential leaves and blecder reaiatov.
The sequential leaves leck the rotor in the un-
armed position, In this poaition, the electrical
circuit of the fuze is open and the bleeder re-
sistor iz connected across the detonator, drain-
ing off any charge that might build up and
fire the detonator while the projectile is ac-
celeraled in the bore of the rifle,

d. Functioniny. Setback force, incident to
firing, acts to displace the sequential leaves
(D) antil the final leaf is locked in its rear-
most poaition and the rotor is free to move to
the armed position. The rotor apring (E),
alter acceleration haz heen reduced to approxi-
mately 2{10g’s, cauaes the rotor (B} to turn
007 s0 that the wiper contact (J) in the rotor
iz commected (o Lthe contact bushing (H) in the
rotor housing, completing the electricul cireuit
and arming the Tuze. Upon impact, the piczo-
glectric element in the nose of projectile iz
stressed, genervating an  eleetriecal impulse,
which initiatea the detomalor 248, and thus,
ithe explosive train of the projectile.

e. Proparefion for Firing. No sctting or
other preparation iz required.

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

a. General. The fuze M48AS i3 the same as
the fuze M31AS (par. 58) exeepl that the fuze
M48A3 does not include a hooster. The fuze
opening of 75-mm smoke projectiles are fitted
with an adapter having 1.7-inch diameter in-
ternal threads.

&. Data.
Lengih:
Visitblee—ooeoeee. & %74 in,
Overall. . .. . .. 4.R5 in,
Weight . . . — 1411n
Thread slze 1.9-14 N84

58. Fuze, PD; MS1AS5 or M51A4,
0.05-Sec Delay

a. Gremeral. The fuze MSLAS (fig. 26) con-
sists of the fuze M48A3 fitted with booster
M2Z2iA4 (par. T1}). The fuze M51A4 Jiffers
from Lhe fuze MB1AR in having a delay plunger
axsembly, which is exs sensilive, haa leas uni-
[orm buorning time, and requires greater sur-
veillance thun the delay plunper sassembly M1
whieh i3 used in the fuze Y51 AL,

6. Deate.
Length:
Visgible. L . . 3.4 in.
Owerall . ... 8.5931n,
Welpht . ~ 213
Thread i€ v . 2-1% NS-1

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

e. flegeription. The fuze consiats of a heud
(A}, which holda a auperquick clement (B);
and a body (H), which holds a delay plunger
assembly and ils housing (M) ; and » selective
getting device {4 below). These main assem-
hlicg are connected by a flash tube (G), which
hilds and supports the parts firmly in position ;
and by a thin-walled ogive (F), which gives
further support and contour. 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 support iy sufficiently strang (o with-
stand initial setback Jforces upon firing, but
collupscs under the impacl of the target. The
delay plunger assembly M1 (M) is an inertia-
plingertype and includes a firing pin (W),
primer (P}, bluck powder deluy pellet (Q),
and a relay charge (T). The hooster M21A4
{U) (par.71) iz assembled to the body,

d. Setting. The setting device conxists of an
interrupter (K), inicrrupter spring (T.), and
the setting aleeve (J). The head of the set-
Ling 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 slot in the sleeve head i3 alined
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with the 5S¢ line (parallel 1o the [uze axiz) or
within 15° thercio, the sleeve, which iz thicker
o one side thah on the other, {x tarned 2o that
it does nol interfere with movement of the
interrupler. The interrupter iz free, therefore,
Lo move oubward under centrifugal force,
Lherelyy opening the passage for superquick
action. When the slot is 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 the recegs, acroas
the supcrquick passage.

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

. Furnetioning. Functioning desecribed 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 zelback lorce on the
several safcely devices. 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
passare. At the same 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
action Oring pin and initiating the delay ae-
tion. In normal funclioning with superquick
action, the dclay action hus no elfect, ginee the
superquick lrain will have caused the projec-
tile to explode hcfore 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 M21A4d (par.
71) contains a mechanism which provides
Triorezafety.

. Prepasation for Ficeg. The [uze need be
adjusted only for the desired aclion, us de-
scribed above. The seiling can be adjusted at
will prior to firing wilh o screwdriver or fuze
wrench MEB, The adjustment can be made in
the dark by leeling ihe posgition of the slot,
parallel Lo the Tuze axiz {or within 15 degrees
cither side) for superguick (3Q) action and
ul right anples thersto (or within 15 degrocs
cither alde) for delay (DELAY) action,

k. Limitations and Precautions. 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 eceor 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.
58), except that it has no booater 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 b
Thread size of fuze. ... .. 1.7-14 K81

60. Fuze, PD: M89

. (General. The fuze is a single-action, su-
perquick-type used with 67-mm projectiles.
Boresatety 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 NS-1

e. Preparetivn for Firing. No sefting or
other preparation is required.
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8-'TRING PN S
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D SUFRORT CUP
E-ROTOR RFSTRAINLR

F-ROTOR RESTRATNER SFRING * .

G-ROTOR HOUSING
H.ROTCR ‘ .
J-DETONATOR
K-SETBACK SLEEVE

1-SE1BACK SPRING, - .7,

i
.
T _‘-',
.

Sigure 27,

61. Fuze, PD; M503A2, M503A1, or M503

a. eneral. The fuze MaU3AZ (fig. 27) i3 a
single-action, superquick Lype which functions
by impact or graze after an arming delay,
which is in effeet for about 60 feel from the
rifle;: beinz reliably armed in 100 feet. The
fuze is provided for uze with 37-mm rifle pro-
jectiles, The tuze MS503A2 difers from the
fuzes MBOS and MS03A1, principally, in hav-

ing a4 setback sleeve, u setback spring,
and half-block retainers which provide arded
gatoty.
h. Deata.
Length;
Vizible et emne e e 1.7561in.
Overallo. . el 2,58 in.
Weight e, e ¢ e - 0384 1y
Thread size . — 1.7-14 KS-1
Nwote, The kev letters ghown below in -parentheses

refer to ligusre 27,

¢. Dereription. The fuze has an aluminum
body (A), recessed at the forward cod Lo hold
u steel firing pin (B), which iz held in an
aluminum firing pin head (C), and supported
by a wilding metal support eup (I)}. Threaded
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. ey,
v._..c,

fPuze, I'0: M503A 2—voter in unormed posttion,

to the rear of the body is 2 booater cup con-
taining a booster pellet (P). The poinled end
ol the firing pin projecis into an saluminum
rotor restrainer {E), which is held in place by
a rotor restrainer spring (F). An aluminum
rotor houzing ((G) contains a brass sphericul
rotor {H) with & delenator (J) and & booster
lead cup assembly {Q). An aluminum sciback
sleeve (K), which fita around the rotor hous-
ing, s held in ity forward position against two
half-block retainera (M) by a atec]l wire set-
back spring (1.). The two half-block retainers
are held in position nygrainat the rotor housing
by ita detenl spring (N). In the vnarmed
puosition, four brass detents (not shown in cross
section) are held aguinst the rutor by the set-
hack sleeve (K) and the detent spring (N),
preventing the rotar from turning.

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



rpm}, causcs the half-bloek retainera to move
outward against their spring. Upon deceleru-
tion, the grooved setback sleeve moves for-
wurd against the half-blocks, vorcupying a new
position in which Lhe groove s opposite the
detents. In this position, the four detents,
acled on by centrifugal force, move vutward
againgl their detent gpring into the groove in
the =zelback sleeve. freeing the rotor. The
rotor, eing free to turn, alincs the detonator
with the firing pin. Thiz s caused by un-
balanced forces cxerted on the rotor due to
differences in density between the detonatov
and brass rotor, During flight, the rotor re-
struiner and itz spring prevent ihe rotor from

“ereeping” forward and firing the detonalor.
The fuze can function in two wuys—by direel
“impact” or “graze.” When “impact” of the
nosc of the fuxze on the target occurs, the firing
pin is driven inly the detonator. When contact
i5 muade at a point to the rear of the nose
“graze’”, the inertin of {he rotor causes it to
moye forward, due to the sudden retardalion of
the projectile “set-forward”, overcominyr the
resizlance 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 projectile.

. Preparation for Firing. No setting or
other preparafion i3 reguired.

Section Il. PROPELLING CHARGES

62. General

. General Digeussion. The propelling churge
useil with recoillesz riflc ammunition consists
of a quantity of propellant M10 or M26 (T28)
in the form of single or multiple perforated
grainsg loaded in the earlridpe cage. Pue fo the
rigid atlachment of the rariridge caae to the
projectile, these propelling charges are consid-
cred “fixed”; thuat is, not adjuziable. Single-
baze propellani composition MI{} (consisting
wsentially of nitrocellulose) is used with most
of these cartridges, In order to preventi loss of
propellant through the perforations in the
cariridge case wall during shipping and hun-
dling, a liner (usually of plastic} is provided
in the cartridge caae hefore Lhe propellant is
loaded. The liners burn when the propellant
is igniled, permitting part of the propellant
gases to he discharged through the perfora-
tions in the wull of the cartridge case. See
TM 51900 and TH 9-1910 for more de-
tailed information on propelling chargea and
propellanta,

L. Determingtion of Propellont Weight.
The weight of propellant loaded in a particu-
lur propelling charge varies from ope ammu-
nition Iot to another, Rallistic fests conducted
on each lot of propellant manufactured deler-
mines the weight of propellant which will give
the ballistic performanee desirved. In this way,
vuriations in ballislies duc lo variations in
propellant are minimized.

63. Prapelling Charge for 57-mm Cartridges

The propelling charge consists of abonsi 1
pound of propellani M10 in the torm of zingle
perforated cxlindrical grains. After the pro-
pellant is loaded into the cartridge case, the
open end of the plastic cartridge case liner is
heal-sealed.

64, Propelling Charge for 75-mm Cartridges

The propelling chureoe consists of from 3.19
to 3.42 pounds of propellant M19 in the form
of multiperforated cylindrical graing, For the
HE and TP curtridges, 3.30 pounds are used;
for the HE, AT cartridge, 3.19 pounds; and
for the smoke cartridge, 3.42 pounds. A sup-
plementary igniter charge {black powder)}, at-
tached to a nolched cardboard disk, s posi-
tioned an top of the-propellaﬁt. After the pro-
pellant und supplementary igniter charge have
been louded into the cartridge case, the open
cnd of the plastic earlridge casc liner ia heat-
sealed. The propelling charge is held in place
in the cartridge cuse by a cardboard support,
which acts as distance wadding.

6S. Propelling Charge for 106-mm
Cartridges
The propelling chargpe consists of 8.06
pounds of propellant M26 (T28) for the IIE,
AT cartridpe M244A1; 8.10 pounds of propel-
lant M10 for HE, AT cartridge M344; 825
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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. Alter 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 Deseription. A primer (fig. 28)
is used in a propelling charge explosive train
to initiate burning by supplying a flame. Prim-
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 28h-grain black
powder charge. In 106-mm rifle ammunition,
a primer containing a 1,000-grain black pow-
der charge 1s used to ignite about 8 pounds
of propellant. Where sullicient black powder
cannot he loaded into the primer body 1o n-
sure proper ighnilion, a zeparate bag of black
powder ((ig. 10), called an igniter charge, iy
assembled on lop of the propelling chavwe.
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 riflc 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 churge consists of wpproxi-
mately 117.5 grains of exbruded single-base ta-
bular propellant exeepl. Tor the spoller-tracer
carlridge M48, The propelling churge for the
cartridee M4R congiats of double-base gmall-
arma propellant.

PRIMERS

cus primers used with recoilless rifle cartridpes,
indicaling their use, dimensions, and weights.

b, General Degign. The primer iz com-
prized of a head assembly and a hody assem-
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 gleel tube, wilth radially perforaied 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 bedy assembly and head as-
gembly are threaded together and crimped.
The head diameter of the primer is such that it
is asgembled fo 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 cuap dircctly. The
cup bends inward under the fovee, squeczing
the primer  mixture  (porcussion  clement
charge)} belween itscll 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
hurning primer charge jeta through the radial
flagh helez into the propelling chuarge, thercby
igniting it
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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
(fig. 28) in not having a firing plug or hattery
cup. The firing pin of the weapon sirikes the
primer cup directly, The primer MBOAT Jil-
fers frem the primer 360 in having improved
metal parts. The primers M60 and M46 (200-
prain primers) are uzed in 57-mm rifle eart-
ridges of leas recent manufaciuyre,

69. Primer, Percussion, M47 or M47B2

This primer, which Iz uwsed with recoillesa
rifle eartridges, is of lhe type generally ile-
soribed in pavugraph 67. The primer M47 has
2 Lrass head and body; the primer M47B2, a
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 head. The
tabe, containing the black powder primer
charge, iz cloged at one end and s 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 the bursling charpe of
high-explosive projeclilos iz relatively  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
hazards in handling and firing. Therefore, zuch
explusives azre need only In small amounie,
a«  imillating  and  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 incorpernted 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 fuze 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)

Figuve 24,

this safety pin is not necessary, as the
centrifugally actuated pin (J) ade-
qualely provides the necessary salety.
Deseription, The booster 18 com-
prised of lwo mujor parts: A rotor
aasembly and hooster cup (M), which
contains a tetry]l booustee charge (N)
that screwa onto a brass body (A)
containing tetryvl hooster lead (1)),
The rotor aasembly iz made up ol a
rotor (F) containing a lead arzide-tel-
ryl flash-initiated detonator (E); a
centrifugally actuuted pin (J); 4 cen-
teilfugal pin lockpin (), which op-
erates under selback; a rotor stop pin
(D); a rotor Tock pin (&); and a
roter lockpin loeck (II). The rolor is
geated on its pivot pin (K), o that
the detonator normally is out of aline-
ment with other explogive elements
in the hoozler and the assembled fuze.
The cenler of gravity of the rotor as-
gembly s off {the cenlerline of the
pivot center, so that the aszembly will
rotate under centrifugal force. The

.

(3)
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Boogter, M22144,

rotor is locked in the unarmed posi-
tion prior to firing by the spring-held
ventrifugal pin. The centritugal pin,
in turn, is held in the locking position
by the centrifugal pin lockpin. The
function of the rolor slop pin is to
stop the rotor aasembly when it hag
rotutcd to the ulined or armed posi-
tion. The borcsufety mechanism iz
covercd ab the forwurd end of the
basster by a thin brass cover (B),
which has a flazh hole o permit the
transmiasion of the fuze arction Lo the
detonator in the rotor of the booster.
The flash hole ia covered by a thin
disk of ynionskin paper (C), to pre-
veni loreiph malter from cntering
the boostar.

Functioning. TUpon firing, sciback
torces the centrifugal lockpin rear-
ward against it spring, freeing the
centrifugal pin. Centrifugal foree
moves the forwurd cnd of the lockpin
under the shoulder in the lockpin cav-
ily., Thiz prevenis the lock pin from



returning. to its  original position.
When the projeetile reaches the re-
quired rotational velocity, the centrif-
ugal pin moves outwurd againsl its
spring. This celeases the votor, which
then rotatez 1o the alincd or armed
position against Lhe stop pin, where-
upen the rotor Jock pin moves par-
tially outward radially under cen-
trifugal foree frowm fts cavily in the
rotor amd into the hole in the booster
body, Creep force euuses the rotor
lockpin lock 1o move axiully forward
inln the space bechind the rotor lock-
pin, preventing Lthe rotor lockpin from
refurning to ils oripinal position.
Thux, Lhe boofier i3 lacked in the
armed position threughout the flight
of the projectile. Action ol the
hooster defonator is initinted by the
detenating clements of the fuze. Fx-
plosion of this detonalor is trans-
milled through Lhe booster lead to the
bouoster eharge, The booster charge,
in Lurn, detonales the high-cyploaive
charpe of the projectile.

{1) Prepavadion for frivg. Faor fiving the
booater M21A4, the safety (colter)
pin musl, he removed if preseni be-
fore assembling the (uze and bhooster
to the projectile. Renovated and
newly manufactured boogtera M21A4
do not have the safety (cotter) pin
and, a5 a conaequenee, no preparsation
for firing is required.

72. Bursters

a. General, In chemical projeciiles, the Tunc-
tion of the explosive charge is Lo burst ihe
shell easing and disporsce the contenta. Tn
chemical projectiles, the charges wre known,
rencrally, as burster churges and the assem-

bly as a burster. The burster consists esson-
tinlly of u high-explosive charge in & long ihin-
walled container. The bursler extends into the
projectile cuvity in order 1o insure complele
rupture and effective dispersion of the chemi-
cal filler.

bh. Burstrr M8. This burater is assembled in
the burater casing M6 und, in conjunction with
the burster initiator M1, is intended to rupture
the sholl casing and disperse the smoke fller
of the 70-mm smoke projectile. The borsloer
caging is o press-fit in lhe projectile adapter
and the burster charge is a lovse-fit in the cas-
ing, The burster charge consists of a1 thin-
walled aluminum iube, approximately 7.9
inches Iong and 14 inch in diameter, loaded
with 28.9 grams of telryl. The hurster cusing
consista of a seamless steel tubing brazed at
the (orward end in a stecl sleeve. The casing
g alproximately 135 inchea longer than the
burzter to allow space forward of the barster
charge {for the burster initintor M1, The
hurster initiator consista of w1 steel head and
tube conlaining a 2.2-gram tetryvl pellet and det-
onator M17 (in the head). The tube iz closed
a1 the rear ead by a telt pad and aluminum
eup. The burster initintor iz held in position
apainst the forward end of the burster by a
retention device,

. Burater M21. This burster i« assembled in
burster cazing M9A1 to rupture the shell cas-
ing and disperse the smoke filler of the 57-mm
smoke projectile. "'he bursier casing is 4 preas-
fit in the profectile adapter and ithe burster
churge is a loose-fit in the casing. The bursier
charge congists of a thin-walled alumihum
tube, approximately 2.65 inches long and 0.39
inche: in diameter, loaded with 5.3 prams of
tetryl, The burster casing consiats of a seam-
fesy steel Lubing 2.85 inches long and 0.56 inch
in diametcr.
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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 abandon-
meni will be undertaken by lhe uging arm only
when, in the jidgment of the unit commander
concernad, such action is necessary in accord-
ance with ordera of or policy established by the
Army commander.

b. The information which follows s for
guidance only., The vonditions under which de-
steucltion will he effected are command de-
cisions and may vary in each case, dependent
upon a number of factors, such as the tactical
szituation, security classification of the ammu-
nition (AR 380-4), guantity and location of
ammunition, faciltics for accomplishing de-
gtruction, und time. In general, destruclion of
ammunition can be accomplished most of-
fectively by burning, demolition, or gunfire or
a combinalion ol these. Selection of the par-
ticular methed of deslruclion requires imagina.
tion and resourcefuloess in utilization of the
facilities at hand under the existing circumn-
slunces. Time uvsually ia eritical.

e. If destruction to prevent chemy use 18 re-
sorted to, ammuanition and ity componcnts
must be damaged 20 hadly that they cannot
be restored Lo uxable condition in the combat
zone,

d. I destruction of ammunition is directed,
due congideration should be given lo:

(1) Accomplishment of the destruction in
such 31 manner as to caunse the great-
est obstruction to enemy movement
and, also, prevent huazard to fricndly
troops from fragmeoents.

appropriate

(2) Obscrvance of «alety

precautiona.

74. Methods

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

. Method No. I—by Demolition.

(1) Genernl. Packed and unpacked high-
explogive ammunition may be de-
afroyed by placing it in piles and dot-
onating with TN, COMFP (,
or other explosives of cguivalent
potential.

{2) Method of destruction,

{a) One hundred pounds of packed
high-cxplusive ammunition requires
i 2-pound demolition charge to in-
sure complete demolition. For un-
packed ammunition, a 1-pound de-
molition charge por pile is suflicient.

(b} Trepare the demolition charpe
using the required  demolition

blocks togelther with the necessary
initiating ilems {detonating coxrd
and Llasling ecaps), and place the
charge on the smmunition pile to be
destroverd.

{(¢) Connect the charges for simullane-
ous detomation with delonating
cord.

{d) Provide for dual priming to mini-
mize the pussibilily of a miafire.

(¢} Dctonale Lthe charges. For com-
plele delails on the use of demoli-
tion materials and methods of prim-
ing and detonating demolilion
charpes, refer to FM 525, Train-
ing and careful planning are esaen-
tial. The dunger aveaz for piles of
ammunition ig a circulae area of a



radius which wvaries according to
the guantity of explosive ammuni-
tion toe be destroved. Quantity
distance data ure given in TM
9-16903.

b. Method No, 2—by Burning.

(1) General. Packed and unpacked high-
explogive ammunition may be de-
atroved quickly and effectively by
burning.

(2) Method of deatruotion.

{2y Stuck i1he ammunition, cither

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

around and

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

(¢} Tunite the pile by a paper or ex-
celsior train and take cover.

Warning: Cover must be taken without
delay, since an early detonation of the high-
explosive ammunition may he caused hy the
fire. Doe vonsiderstion should be given to
ithe Aammuble nature of gasoline and iis
viupor. Carelesgsness in itz use mupy result
in painful hurns.

75. Priority

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




APPENDIX
REFERENCES

1. Publication Indexes

The following indexces should be consulted
frequently for latest chunges or revisions of ref-
crences given in this appendix and for new
publicationa rclating o material covered in

this technical manual.

Index of Army Moiion DPielures,
Film Strips, Slides, and Phono-
Recordings,

Military Publieations:

Index ol Administrative Publications

Indexs of Blank Forms

Index of Graphic Training Aids and
Deviges,

Index of Supply Manuals—{Jvdnance
Curps.

Index of Technical Manuals, Tech-
nical Bulletinz, Supply Bulletins,
Lulrieation Ortders, and Modifica-
tion Work Orxcers.

Index of Training ublications .

2. Supply Manuals

. Ammurition.

Ammunition (Class 1310 Ammuni-
tipn, uver 30-Millimeter vp Lo Th-
Millimeler).

Ammunition {Clasz 131F Ammuni-
tion, TH-Millimeler Lhrough 125-
Millimeter).

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

Ammunition, through 20-Millimeter..

Cartridge, Training, Subealiber, M34

Rifle, Subealiber, Cal, 30, MS

DA Pam 108-1

DA Pam 310-1
DA Pam 310-2
DA Pam 3H-3
DA Pam al10-29

DA Pum 310 4

A Pam 8103

SM $g-b-1305

SM 9-5-1310

8M 9-6-130D

8M 9-51310
ORD 8 8NL C-33,
Sex 18

. ORD 5-0 SKT. -

33, ec 20

6. Dextvuetion To Prevend Enemy Use.

Awmnunitinn (Cluxs 1375 Explosives,
Bulk Propellanls, and Explosive
Devices),

e (General.

Intreduction
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SH 9-5 1375

d. Matntenaner and Repaiv.
Tool Kit: Ficld Maintenance, Fxplo-
sive Ordounce Disposal Squud.

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

3. Forms

8M 9-4-51R0-—
Jg 1

ORL & SNL J-8,
Sec 4

The tfollowing forma pertain {0 this materiel

DA Form 468,
Report

Unaatisfaclory

Eauipment

DA Form 2028, Recommended Changes to [XA
Technical Manual Parts Tists of Supply

Manual 7, 8, or 9 {cut sheet)

DD Form 6, Report of Damawred or Improper

Shipment

4. Other Publications

The following explanatory publicationa per-

{ain to this materiel:
0. Ammiition,

Ammunition for Training

Ammunition, Gensyal ...

Ammuhnilion Renovution

Ammunition; Reslricted or
Suspended.

Ammunilion Supply and
FPreservalion.

Avtillery Ammunilien ...

Ballistir Dala, Performance f
Ammunition,

Care, Handling, DPreservation, and
Deslruetion of Ammunition.

Demolition Malerials

Dizposal of Suppliex and Equipment:
Awaunition.

Explosives: Digposal by Dumpingg at
Hea.

Mititary Explosives

Gpualifieations in Arms: Qualification
and Familiarization.

TA 22100
TH 9-1900
TO L1A-1-20
TW 91505
TH 9-AMM-2

ORDM 3-4

TH 9-1901
TO 114 1-22
TR 91907

TA 9-1903
TO 11A-1-37
1M 0-1946
SR 755 -140-1

SR 75-70-10
AFR 68-3
T3 9-1910
TO11A-1-34
ARBIO 5



Coordinutior with Armecd Services SR 380-15 .
Explosive Satety Board. AFR [4 12

Ldentifieation ol Inert Avununition AR 386-6R
and Ammunition Compabeots,

Rugulutions far Firing Ammunition AT 383-63
for Training, Target Practice, and AFR 50-13
Combart,

Small-Arms Ammunition .. THM 9-1990

Supply Control: Disiribuiion vl AR 7101300
Ammunition fur Training,

b, Crmonflage.

Camouflage, Ragic Principles_ ... - FM 5-20
e. Decontamination.
Decontaminalion . TM 3-220

Defense Against CBR Attack ... Fil 21-40
d. Destruction b Prevent Enemy Use,

Explozives and Domelitions .. ... M 25
e. Firing Toubies.

12-Inch Graphival Firing Tables........ THM 9-b24

Graphical Firing Tables; K39, Wid, T 49-525
Mdl, Md42, M43, MAL, M45, M44,
M47T, MAR, BLAD, MS(, and M3I.
f. General,

Artillery Materiel and Associated
Equipnient.

Avxiliary Sighting and Fire Control TM 9-57h
Tquipment,

Inspection of O nlnance Materiel in TMY 1100
the Hands of Troopa,

Tostallutionsz, Administration AR 210-10

Report of Loss, Theft, and Recovery AR 210-84
of Giovernment Preperty in ihe
Cantinenle] Tnited States.

Logisties {General):

Mallunctionz Tnvolving
Ammmunition and Explogives.

T™M 0-2300

AR TO0-130H0-R

Unsatisfuctory Equipment AT T00-38
Repnrt,
Military Chemistiry and Chemical TR 3-21R
Apenig,
Militury Security: Safegusnling AR3B0O &
DNefense Information,
Authorized Abbireviations and - AR 820-3(
Brevity Code.
Dictionavy of United States AR 320-%
Army Terms.
Military Symbels .. ... FX 21-30
A¥M 663
Military Training . .. FM21-5

Orvdnunce Ammunition Serviee in lhe FM 9-6
Field.

Ordnance Maintenstice and General M 01D
Supply in the Fiuld,

Ovdnanee Servies in the Field ... Fuf 9-5
Safety! Aceident Bepotting and AR 38540
Reeurds.

Supply und Service [nswallalion and AR 720-1¢
Activities: Adminigtralion,

Operation, and Organizalion.

Tacticz and Technigues of Chemical, FM 3 5
Biologieal, and Radiological
Warfaxrc.

Targels, Turget Material, and
Training Course Lay-Outs

Techniques of Mililary Tnstroction._. FM 21—

o. Meintenanee und Repatr,

Ficld Maintémanee: b7-mm Rifle W18, TH 9-andz-34
MI18A1. and TIREIG and
Sobealiber Doevice,

Maintenanee +f Supplies amd Equip- AR 750-926
ment: 8pot Check Inspection und
Repurta, QOrlnanee Corps Maleriel.

Operalion and Organizalional
Muintenanece:

hi-mm Rifles 3118, M18AL, and
TL5EL6; Tripod ¥Mount M191TAZ:
and Weapon Tripod Mount M54,

Ta-mm Rifles 20 and T21E12, Tri- TM 9-0140
pod Mount MIPLITAZ, and Woupon
Tripnd Mount M74.

Ondoanee  Maintenance:
Tsed for Cleaning, Freserving,

Ahrading, and Cementing Q1d-
nance Matvriel und Related Ma-
terials Including Chemieals, Lubvri-
cants, Indicutors, and Hydraylic
Flaids,

k. Stipment and Limnited Storage.

Instruclion Guide: Ordnance Freser- TM 9-1005
voalie, Packaging, [ucking,

Stovage, and Shipping.

Tasue of Hupplivs and Fquipmenl: AR 785-5
Proparation, Proceszing, and Dovu-
nientation for Requizitioning,

Shipping, and Receiving,

TM 8-R5E

Th 9-3062

Materials TM 9-1007

Lansislies  (General): Reparvt of AR TOD-RR
Damaged or hmproaper Shipment,
FProtection of Ordnsoce General TE ORD 379

Supplies in Open Storage.
Transportalivn by Water of Exply- AR 55228
zives and TTazardous Cargo.
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INDEX

PParnprasbe Dapre Parpgraphs  Toxs
Avenlenls, field reporl of . e b bi] Cartridge—Continuel
Ammunition: 106-mm  Continued
8T-rom rilles C e e eemeeeen 1n-22 9 Primers oo - n 43
5-mm rifles 28-3d 14 Propelling charges ... . 5 41
106-min rides e 3540 20 Cal. 50
Cal, RO spolling rifle MRC .. 4144 21 General S 41 21
Clagsification .. . . e Be 3 Practice, T249E1 .. 44 24
Destruction to prevent enemny use_.... 78 75 4R Propelling charges ... ] 42
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:
Toosters . . o o e 91 an Ei-mm o ~ 13¢ 3
Bovesafety, fuze 48¢ 29 P e e : i 15
: * 104G -mm e 3b¢ 20
Bursterm .. ol el e .72 46 Cal. 50 .. . . dle 88
Care, handling, and preservation 8 4 General - - 11 f
Cartridge: Centrifugal fovee . _ . 482 20
S7emm ! Charge, igniter, for Ti-mm ammunition 23 15
Cannisler. T2SES . ERY 10 Charges, propelling:
Genernl 12 g AT-mm cartridges . 187,63 9,41
IIE, M306 R .15 11 T8%-mm cartridges ... . - 20g, 84 15,41
HE, M306A1 oo 16 11 LUG-tom cariridges . 35y, 66 20, 41
HE, AT, M307.... . 17 11 Cal, B0 cavtridges 417,866 23, 42
HE, AT, M20TA1 1] 11 General .. . R 652 41
Primers 68 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, M3G6A1 — 22 12 ETEMT UFE  oeeeoeee oo —eeemecee . e T-TD A6
T5-mn: ~clonators (table I} . 48 29
General ... . - 23 14 Deviee, safoty:
HE, M30s 24 16 Fure, 'L, MS0AL or MO0 ... 55d 56
HE, M3Al . 29, U 15 Fuzse, PIBD, MOOY.._ P bEe 37
IR, AT, M2W0 27 16 Fuze, FD, MABAT . __ . .. ... A7e 37
TR, AT T, M219A1_... .. 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
Propelling charges .- G4 41 Dammy ammunition ... .. TT) 3
Sroke, WP, M3LE i ~ 40 18 . )
Smoke, WP, M811AL.. ... . R 18 E‘””Km“'""’ ."l‘;"m“b“’ fe 4
IIiFE) 1 i AMMUNLLIDA . el
;i,’ il,ﬁ%?”d jj 1 ii Cal. .30 subcaliher rifle M7 and M9 486, 47 26
P ) Device for 37-mm rceoilless riffes... 45 26
106-mm: Torrors or umissions in publications 3 3
Dummy. 368 21 Grraks oY JMISRICNR 1IN panlicaty [ <
General . 20 Ficld veperts of accidents . 35 3
T, AT, M344 .. .. . 21 TOPME et e e 8 §
HET, AT, Madda1 . 21 Foze sellems — 48g 3i
HEP--T, M346 ar 334681 ... __. 38 21 Fuzes:
HEP-T, MadilA} 40 21 5T-mm rifle ammunition 1342 9
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Fuzus—Coniinued
Tamm rifle ammunition
10%i-mun rifle amemunition
Armiog, melheds nf
nD:
MEZAL
Molal or MO

Roresatety
Detonraters
Dummy:
MT3
Ti26
Ceneral ..
Incrt, 3RS
Ietervhungenbility
MTSQ. M3U0AL or M5H00
I'D:
M4KAZ

KMoTAS or ME1A4

MOT e
M8g . .

Puragray-hs

23d
$het
A8

27,48
28, 29,
29, 41,
o0
48e
4R

43, 31

4B

]

485
U5, 54

a0, 31,
a7

24, 84,
32,04
20,59

. 1o, 20,

M5U343, MOOBAL or Mol .

1M1, BHAT or WMOO
PiED, Mo09

Wrenches and setters.....

Hundlirgr, cure, and pregervalion

Tdentificution:
hi-ma rifle cartyidges
T3-nun rifle carridpges

Cal. .a0 spoltiby rifle ammunition...._

Generul

Igniter churpe Inr T3-mm amniuition

Inertiu

Linues:
57-mnm ammunilion

T0-mam ammunition (. —

L06-mm ammunition

Marking and packing

Mothinls ol arming fuzes ...

Kusunelature, stundard

50
16, 20,
22,81
17-19,
55
3%. 38,
A6

4iy
3

136
256
Ab, 115

-7

284
484

18
287

.. 35§

Omissinuns ov errors in publications

Packing znd marking .
Packing and snipping data:
OH7-Iam Lmnunition

12

. 48d

Lape

16
20
b1t

16, 71
16,18
27, 32

29

st)

19, 34
34

29

ad

31
15,24
1R, 87
15,19
19, 19
11,12,
39
i1,12,
40
11,35
21, 34
a1

4

bl
14
%, 24
4
15
29

Parnzraphs  Ihypee
Packing utwl shipping data Conuinucd
T5-tnm ummunition ... 237 15
1¥6-mym ammunition ... 3504 21
Cal. 50 amemunition 41h 213
Palletization . 123 &
Praciles ammunition  _.._ . Ll] 8
Urecaulions, storage ... Y 4
DPruservation, care, and bundling  _ . ] 1
Primera:
ATemm ammunilign rmrenie—e e o 1830 10
To-nun amrmunition ... . PETY 15
108-iom ammunition ... 35h 21
Cul. K0 ammunition - dlg 23
Cermral . - e . 67 42
Mee L ne 43
Mda7 or M4TRE .. ... . B3 43
M5T e, T 43
MBOAT ov M6 63 48
Takle 11 [T {3 42
Priavily for destruction of ammunition 75 47
Projectiles:
aloumn rifle ... . L3¢ 9
Te-mm riflle 23c 1a
106-mm rifle e 35¢ 20
Gul, S vifle . Ate n
Ceneral . 10 4
Prepelling chatges, (See Charges,
propelling.)
Publicalivns, reports of errors or
AMISEIONS e 3¢ 3
Durpose e . i 2
Recnillesz rifle ammunition S 3
Reports e 3 K3
Rifle, subealilicr, val. .30, M7.. . a6 25
Rifle, subealiber, #al. 30, M. . . 47 25
Safety devices. (See Devices, safety.)
Scope . i1 2
Scaling . - 19¢ )
Sorviee soomunition . _ b 3
Retbark and =cL fosward . .. 484 29
Setters, fuze . Ce e 4Rg 3
Shipping and packing data. (8ex Pucking
and ahipping data.)
Spotting rifle emmunilion 6, 41 4,21
Standard nomeoclatnre B — & 4
Storagse precautions ... .. i) 4
Subeuliber equipment and amnwanition 5,46 4,95
Tahless
Detonators (tuble T) . 48 29
Primer (lable IT) 67 42
TuxL arrangement ... .. ¢ 3
Wienehes, fuze .. . . 480 31
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[AG 471 {6 May 50)]

By Order of Wifher M. Brucker, Recretary ol the Army:

Offieial:

Mejor Genernl, United States Aviny,

R. V. LEE

Thi Adjutant General.

Tislributinn:
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Antive Army:

ASA (8)

CNGB (1)

Tech Stf, DA (1) cxcept
CutOrd (2%

Ord Bd (2)

USCONARC (3)

UsS ARADCOM (2)

U8 3RADCOM Rgn (2)

08 Maj Crend (2} except
USCINCEUR (3)

05 Baze Comd (2)

Log Coend (3)

MDW (1)

Armies {3} oxcept Pirat
USs Army (B)

Corps (2)

Div (2)

Ord Gp (2}

Orc Bn (2)

Ord Co {2}

Sve Colleges (2]

Br 8veo Sch {2) except
UdA Ord Seh (M4}

(625)

TISARSDSCH (10001

TSA Arty Cen (1500)

PWET Sr Div Ord Unit
1)

Gen Depal (2)

Ord 8ee. Gen Depot {5}

Ont Dep (1.0)

Porl of Evabh (O8) {2}

OS Bup Agey (1)

Qrd PG (10}

Qril Arzenal (R} except
Rurivan Arsenal (33)

MAXWETL D. TAYLOR,
General. United Stutes Army,

Cliief of Stof.

Fraunklord Arsenal
(10}
Benicia Arscnal (20)

Oril Proe Nist (1)

F1. Bragg (2), Tt Hood,
v Sary Houslon (7),
Ft Bliss ¢(9), Ft Sill
(5)

Ord Ammo Comd {3)

Fld Comd, Dot Atomie
Sup Agey {1)

MLl Dist {1}

Suctor Comd (Res) (1)

USA Corps (Rea) (1)

JUSMAG (Greece) (2)

JUSMC (2)

Units arganized under
following TOL: 20-3h
(2

NG State AG (3): units- sume as Active Army except allowance is one mupy to rach unil

FRAR: Nune,

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