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CHAPTER 1

GENERAL

\ Section |. INTRODUCTION

pse @and Scope
A is intended for instructidh an dissemination of general

and téRh nformation concerning unition for aircraft guns (cal.
¢ guns and 20-mm guns). T anual covers the general
@ristics of ammunition for ajrcraft guns, specific data, meagh of
d use, and general infor

bn pertaining to all types and
d explosives is conta&
B! information on care, handling, pres-

on, storing, and shippigg mmunition and explosive
molition to prevent enemy use 15%gg tained in TM 9-1903/T¢

all-arms cartridges with detailegy data are covered in TM
11A-13-1-101. These pub i should be available for

connection with this

T1 1900/T0O 11A-1-20.

S Te

2. Arrangement of

a. Sections I and f chapler 1 cover purpose and e, agfangement
of text, definition, #lassi ions, standard nomenclature, eral stock

number and Department of Defense Identiﬁcatiov, lassification
of ammunition for aircraft guns, means of identificatio ade of ammuni-
tion, explosive charges, and packing and marking/for shifyment.

b. Section 1 of chapter 2 presents specific r ammunition for
caliber .50 aireraft guns.

¢. Sections IT through IV of chapter 2 deal with specific data on am-
munition for 20-mm guns M3, M24A1, M39, M39A1, and M61 (T171E3).

d. Chapter 3 describes fuzes, propelling charges, and primers for am-
munition for aireraft guns.

e. Chapter 4 presents methods for the demolition of ammunition to

prevent enemy use.
f. A list of references is given in the appendix.



Section Il. GENERAL DISCUSSION

3. Definitions

Ammunition for caliber .50 and 20-mm aircraft guns is classed as fixed
amrnunition. Certain components have the same nomenclatures while
the missiles are known as projectiles in 20-mm ecartridges and as bullets
in caliber .50 small-arms ammunition. A round of fixed aircraft ammuni-
tion consists of a cartridge case, a projectile or bullet, a quantity of
propellent. grains, and a primer. Certain 20-mm projectiles contain high
explosives and are asgembled with point-detonating fuzes. Upon impact
of the percussion fi pin or upon closure of the electrical circuit, the
composition withingt gper is detonated; flames thereof in turn ignite
the propellent gréigg. The high pressure of the generated combustion
gases forces the proje or bullet out of the cartridge case and drives
this missile out of the geapon at high velocity g/ Upon impact, the fuze
causes initiati ' rojectiles. Initia~

tion of incent position within other type pro)&tiles or bullets 1s
w force and heat generateNmpact. Throughout

caused by the

storage, f , and firing, the cartridge case acts as a container for the

other car, components and also, duringsfimgue, $revents the rearward

escape of p lent gases. As indicatdf s classification of fixed
ammunition, sych cartridges are manufa §r issue and are as self
contaWdisassembly, modificat) propellent charge, and/or\
cha of projectiles is not intended. r'S

4 sification

. CaliBer .50 ammunition is cIWording to type as ball, arnt
ierd incendiary, tracer, armor-picMing-incendiary, armor-pjercihe:
incendiary-tracer, blank, dum
ammunition is classified accordin
includes training and test arghuniti®y.

b. Twenty-millimeter a giion is classified according €
armor-piercing, armor-piercing-inCendiary, armor-piercingsl ary-
tracer, ball, high-explosive with incendiary, incendiary, , high-
pressure test, and target practice. Twenty-millimetergam
classified according to use as service and special, whichfggludes
and test ammunition.

5. Standard Nomenclature

Standard nomenclature is established in order that each item supplied
may be identified specifically by name. Standard nomenclature con-
sists of an item name, a colon, and additional item identification estalb-
lished in accordance with Federal Item Identification Guides for Supply
Cataloging. I‘or ammunition for aircraft guns, other than blank and
dummy ammunition, the item name consists of the word “cartridge”
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unstained and marked in black. The wooden box M23 is a typical
packing box which is used for both caliber .50 cartridges (fig. 1) and 20-mm
cartridges (fig. 2). Packing for ammunition for the 20-mm gun M39
series i1s differentiated from that for the 20-mm gun N61 by marking
the model number of the applicable cartridge link on the outer packing
container. A space is left blank in front of the word LINKS which
appears on the side of the container. Nlodel number T61153 1s inserted
in the blank space if the ammunition in the box is for the gun M39 series.
If the ammunition is for the gun M61, model numbher 176 1s inserted

in the blank space. A

: Z e VQ
Figure 1. ('nhk()nmm nition packing box M23. V

13. Forms and Reports

a. Authorized Forms. The forms generally applicable t
this materiel are listed in the appendix. Tor a listing
to DA Pam 310-2. [For instructions on use of thefe form¥ refer to
I°M 9-10.

b. Ield Reports of Accidents. I an aceident or malfunction involving
the use of ammunition occurs during training or combat, the range officer
for a unit in training or the officer or noncommissioned officer in charge
of the firing unit in combat immediately will discontinue firing ammunition
of the lot which malfunetions.  He then will report the occurrence and
all pertinent facts of the accidents or malfunction to the technical service
officer under whose supervision the ammunition for the unit involved is

9



CHAPTER 2

CARTRIDGES

Section I. CARMRID FOR CALIBER .50 AIRCRAFT GUNS

14. General \

a. General Dg ;o™ A round of caliber

consists of a propelling charge, a prinffer
all assembled Y \it assembly (table II).\

Table 1. Weighls of Caliber 50 Anmm‘l.irm
(In grains; maxima permitted 4 facture)

ammunition (fig. 3)
. cartridge case,

} [ Bullet

g | 242
| €49~ =
To | =g @ 4
= L i li [ = Py .
< g 22 % = ‘ < °G Point Rise
< [SC [ = 5= filler filler
o - = O
= 2

I -
850 | 235 10.06 TIR @253 410 56.5 O
) or
| 7 | | 400‘| Q

APL M8 | 1,739 | 850 . ..
or
1,726
APT, 149 [,591 | 850 I IO
API-T, M20 1,698 | 850 L
(T28). or | |
1,686
Ball, M33__ 1,768 | 850 | 237 |19.06 |661.5] 253, 400
Incendiary, 1,703 | 850 | 240 |19.06 [628.51 _ _ |..____ o

M1,
Incendiary, 1,581 | 850 | 237 19.06 512 SO (R b AU . A
\23 (T48). l
Tracer, M1: :
w/gilding 1,789 | 850 | 240 19.06 681 408 | 207 |.__... Tracer and
metal ©igniter
jacket. Comp-70.
w/clad 1,750 | 850 | 240|19.06 [641 3681 207 e
steel
Jacket.

See footnotes at end of table
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3)

stamping of the manulacturer’s initials and year of manufac-

ture on the base of the cartridge case. Ior example, “I'A 53

means the lot was loaded at Irankford Arsenal in 1953.
I'rom packings and containers, and markings thereon, the am-
munition can generally be completely identified by—

(a) Markings on the original packing boxes and cartons.
(b) A functional reference data card inserted in each packing

box containing functional lots of ammunition when component
lots of the functional lot have not been marked on the outer
packing box. Tormerly, an identification card, usually 614 x
15, was sqlled inside the metal liner on top of ammunition
in each |

g. Packaging.

(1

two types of metal containers:
ns of a key and tear stig

The containexd methods for packing ¢aliber .50 ammunition
j 5, and Department of
States Air loree
Containers presentlg being manufactured have
to withstand all conditions monly encountered
Jing, storing, and transporting the ammunition.

cw exceptions, caliber .50 ; ition is issued in metal
oflen boxes. There are
hlly sealed can opened

con 's packed for shipment

s sealed by means of a

and serewhooks, ar
manuals and Unitefl 8
group 53. Cartridge clips and cartridge links ag
ammunition components and are listed in Depart
Army Supply Manual 9-5-1305/United States ir T'o
List 1300.

15. Ballistics

The trajectories of caliber .50 service bullets, except those in the incen-
diary M23 and API T49 cartridges, for aircraft use match at 1,000 yards.
The time of flight does not differ by more than 1/10 second under specified
conditions. The bullets of incendiary M23 and API 149 cartridges are
lighter than other service bullets weighing approximately 500 grains and
have a muzzle velocity of 3,450 feet per second. Theyv also have matched

hallistics.

15
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BALL, M33
ALUMINUM COLOR

AP, M8

t—BROWN

HIGH-PRESSURE  TEST, M1

CARTRIDGE,
CAL 50,
DUMMY: M2

RAPD 108605C
Figure 4. Caliber .50 cartridges.
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BLACK
(MARKING IN WHITE)

G
ART M35
KOP-51-40

PRIMER, PERCUSSION, M364A1 RAPD 104856D

Figure 6. Cartridge, 20 millimetcr: ADP-T, M95.



33. Cartridge, 20 Millimeter: AP-T, M95, Steel Case

This cartridge is the same as the item in paragraph 32, except that the
steel cartridge case M21A1B1 is substituted for the M21A1.

34. Cartridge, 20 Millimeter: HEI,
M58 (T241), W/Fuze, PD, M505

a. General. This cartridge (fig. 7), which replaces the M97A1, differs
from the M97A1 (par. 36) principally in the interior design and loading
of the projectile. It provides an adequate ballistic match with the
M97A1. The M58 igfan improvement over the M97A1 in blast, fragmen-
tation, and incendj ffect. The weight of the incendiary charge
(MOX-2B) is 0.026'pound-¥ The weight of explosive is 0.03 pound, com-
posed of 0.026 po f MOX-2B and 0.004 pound of RDX. Upon
impact, the charge is funttioned with a combineg detonative and incen-
diary effect.
additional sa
fuze of the im

b. Dat
Weight of com ound - - .. _______. _ G ____________ 0.55 1b.

b

[.ength of completg vound___________________ 7.25 in. (max.)
Length zed @ojectile. . L e - -~ .2 3.3lin.
Length of carlge case I _ S - 434,

Tvp

CaWNridge, 20 Millimeterg HEI, M97, W/Fuze, PD, M7
1 artridge, which is replaced the M97A1, differs fr e
M97A1 (par. 36) principally ir

seribed in paragraph 65, has po 1
boresafety. In this respect,

|

i

i

i

'

1

1

'

'

'

1

'

1

|

2
£

7

rrupter or other special devices

‘rom the fuze M505. V

36. Cartridge, 20 Millimeter: HEI,
M97A1, W/Fuze, PD, M505

a. General. This cartridge is for use against aircra&n;iﬁg \t ma-
teriel targets, functioning with both explosive and #hcendWgy effect.
The high-explosive is tetryl and is located in the nose portion of the
projectile, while the incendiary mixture is located in the base. The com-
bined weight of the high-explosive-incendiary filler is 0.017 pound com-
posed of 0.005 pound of incendiary mixture and 0.012 pound of tetryl.
Upon impact, its filler is detonated, the shell shattered, and the incendi-
ary composition ignited. Its fuze is an instantaneous percussion fuze
of the impact-type. The thickness of the base is approximately 0.2 inch,
and a hase cover is welded thereon for additional protection.

25



FUZE, PD,
M505

oLl
DRAB

INCENDIARY
COMPOSITION

PRIMER, PERCUSSION, M36Al/
RA PD 212946A

Figure 7. Carlridge, 20 mullimeter: HET, M58 (T241),
w/fuze, PD, M505.



‘ ‘ DISK  CUP SUPPORT
CHARGE

BLACK
(MARKING IN WHITE)

INSULATOR

ELECTRIC PRIMER

M52A3B1- ENLARGED

ELECTRIC PRIMER M352A3Bi

g

RAPD 212988A

Figure 12. Cartridge, 20 millimeter: electric, ball, Mo5.11
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60. Cartridge, 20 Millimeter: Electric, HEI,
M56A1 (T198E1), W/Fuze, PD, M505

a. General.  This cartridge (fig. 13) is for use against aireraft and light
materiel targets, functioning with both detonative and incendiary effect.
The projectile body is a steel, relatively thin-walled casing. The weight
of the mcendiary composition, which is MOX-2B, is 0.26 pound. The
total weight of explosive is 0.03 pound, composed of 0.026-pound
MOX-2B and 0.004-pound RDX. The RDX explosive is loaded be-
tween the hase of the fuze and the incendiary composition which occupies
the rest of the interiornf the projectile body. "The thickness of the base
of the projectile is apgloximately 0.21 inch and the base cover is erimped
thereon for additiogfl™ Wgl Upon impact, the charge is functioned
with a combined gletonative and incendiary effect.  IFunctioning is
initiated by the PDMSOS, an mstantancous fuze of the impact type,
which is deseribed in pe‘_mgmph 66. The PD jize MS505I01 which is

described in pz My 67 may be used instead fuze NM505. The
cartridge case % aded with approximatel¥ 0.0853%pound of double
hase (Western P

) ropellant, and the ele(-wer M52A3B1 are
used in the idge MS6AT. A cellulose ease vent al is assembled in
0

the primer 5. between vent and primer, L

b. Dala.
Weight of complete Tound © . . 56 1.
Weight agrojectill, as fired . . 0.221b.

AN .. o . . <qu
tridge, 20 MiIIimeferN, HEI,
, PD, M505

This cartridge is identical with cartridge described in paragra

60, except that this round is #se with the cartridge casg M103
(steel) stead of the cartridfcNage M103 (brass). The steel cWugidfe

The service cartridge is simulated by assembling the projectile of the ball
cartridge M55 (par. 56) or M55AT (par. 57) with the cartridge case
M103 (dummy). The cartridge case contains approximately 0.086
pound of inert material in order to produce an average overall weight
equal to that of the service cartridges.

b. Data
Weight of complete round__ . ___ .. . ________ .. ____ s 0.56 1b.
Length of complete round  _ . I 6.615 in. (max.)
Length of eartridge case o L 4.015 in.

39

Length Nl'ound.. _ G.615 in. (max.)
eng Dhue ] hrojectile 3.025 1y
e Lridge ease . 4.015
Mgt tating band . ... T .. 0.204 D

~
~
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BRASS FUZE, PD, M505

RED
(MARKING
IN BLACK)

INCENDIARY

ﬁTION

CASE VENT SEAL

RA PD 212990A

ELECTRIC PRIMER M52A3BI

Figure 130 Curtrid o2 20 wmdlimeler: eleetric, HEL, M56A1
(T19SEL e fuze, PD, M505.
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Figure 1.

RAPD 212989A

Cartridge, 20 millimeler, dummy: M51 (T'228).





