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For a number of years, the Ballistic Research Laborator
of Aberdsen Proving Ground have been making measurements of

tories reports, there is no single document which containga ce
cisze tabuletion of all the evailable information concern
respectiw articles which have been subject To moasurement.
was pointed out by Colonel H. H. Zornig that the utility of the
information would be considersbly enhanced if sll acquired data
were collected in & single document. Following Col
suggsstion, the preparation of a handbook of such an
oyajlable at the Ballistic Research Labo
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of an item in the handbook congi three
first part indicetes the cal Gefiey O in. or
hcond indicates vhether the iteero;}ectile,
ing charge, or a gun; 1 denoting rojectile, 2, &
charge, and 3, & gum. The third indicates the
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the 155me projectile MK III vhi 42 refers tc the
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Bailistic Rasearch Laboratories
Handbook of Ballistic and

Engineering Data for Amrmounition, Maryland.
No, 20-1-85

BRLH 20.1.95%
i

Bailistic Researciyyab
Aberdeen ProvinsGro

15 February&
BALLISTIC AND ENGINEERING DATA \
for

Shef, AP, 20-mm, M35
with
Tracer
Sectico Paragraphs
General ~--aeccccccamacaanan 14y

I

I Description --emmmee e 2-4 \
I Interior ballistic data ~eveare<- 5 K
v Exterior ballistic data~-coae-au 87

¥ - Effect data cmcovemroncmcnconan 8

hape, dynimics, ballistics and affects of &t D rror - fecting Shat W5, whish

vxﬁ aisl A= mor-plerciog Shat TOR4
which is slightly different from the M35 (T8ES)gTihis rmstion 18 cotlacted from tha drayv-
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FOR SHOT, AP, 26041, M5

SECTION I
DESCRIPTION

Drawings - » = =« « = = « = -
Dimensions v = =« = =« = v o o o oo n Ll .l

Phy

sical characteristics

2. Drawings.

shal, AP, M9%: Ml parts assembly 15-2-333
Metal parts details 15-2-341

Shot, AP, T9E4: Aszzembly and details TAM 130

D
(¥]
0
o
2
=
193
o

l

Band: Dilstance from base 0.50
Wigth 3,28
Zady: Length of cytindrical part 1.76
Lengin of ogival ' art 1.06
Cuside lengin of opival part 0.50
Radfus of ogival arce 1.43
Tetal tength 3.08

D
Lo

embly: Length of windshield
Qutcide length of zdapter
Length of assembly
Length of ogival part
Radius of arc

1

: 1

g

icagth 4,
ing length g 1.
2 ogival height 2.

L

::’

by
L7

W D e )
3w HHEDS

Moz TER4
w/otr with tr
b 1967 205G
Bage to center of gravity cal 1.48 1.474
154.5

t ]
Axial mement of tnertia gr.in 148.8
Transverse rmoment of inert{a gr.in® 258

1 characteristies. The staniard welsht of tre DA MBD with tracer is
physica: eharacteristics of the 1405 Shot wiiZn r and the TOE4 Shat wit

BRLH 20.1.9%
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SECTION IR
INTERICHR BALLISTIC BATA
Paragraph
Theoretical yaw Inoore - ~ = = ~ = = = =« = = ~ - - -~ -0~ 5 i
5, Theorsticel yaw in bore. For the AP Shot #85: \ :
Minimum 18 min
Maximum 22 min -
SECTION IV L
EXTERIOR BALLISTIC DATA
Aercdynemicdata = = = = - © = s - 44 e e o e m e e n e oo 8 \ .
Firingtabledata- = ~ - ~ 2 = o = = = = = ;s n = m e e 0o 0o aene - 7 e
%, Aerodynamic data.
2. Drag. T'.edrag coefficien: plotted op page 5 was determined from resistance firings of the AP
Shot TUE4 with Tracer at Mach numbers from 0.75 to 2.75. The data listed below we red from
time-of-flight firings of the AP Shot M85 with ang without Tracer, s
AP Shat M95 With tr w
Velooity (fps) 3 B
Form factor {Pr 1.12 1,1
Baliistie ¢o 41 40 P
Drag coefficle 148 @ -
L
b. Stab om the director of the Ballistic ResearchNies to the Chief of
Ordn=nee {A 21) gives data on the stability of the AP S ithout Tracer, BRL Re-
¢t Mo, 15" irs of 20-n.m Projectiies”, gives data on th f the AF Shot T3E4 wita &
Tracer,
M35 w/otr TO9E4 with tr
Velocity (fps) 2700 750
oment coefficient X,, 1.68 1.47 q
Twist of rifling 1/n 1/28.5 /25.58¢8
Stability factor s 2.28 2.78
 J
L/
\
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DRAG COEFFICIENT 'VS MACH NUMBER

. SHOT, AP, 20-MM, TSE4
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FOR SHOT, AP, 20.MM. M35
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FOR SHELL, HE. 57-MM. M306

Drawings
Dimensions

Physical chi

SECION I
DESCRIPTION
Paragraph
................... e e mmm e e 3
............................... 3
aracteristics « = = -« < - - - - R i T A 4

2. Drawings.

Shell: Metal parts assembly and details
Fuze: Assembly and details

Details

3. pimensions,

Chamfer: Angle

Length

Band: Distance irom chamfer

Diswance from base
Wwidth

Cylindrical tedy: Length
Ogive: Length

Radius of are

75-2-359
73-2-233
73-2-234 and 23§

1.47 cal '

0.545 ¢
2.0t

6.78%
2.070cal
2.

1.31

BRLH 57-1.306
2-4
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BRLY 37-1.306 BALLISTIC AND ENCINEERING IATA

8.7

SECTION II
INTERIOR BALLISTIC DATA

Thecretical Jaw In DOra =~ = = = = = = = = o ¢ e o 4 = 4 o = = = o = o - =

§. Theorehtital yaw in bore,

Minimum 11 min
Maximum 18 min

SECTION IV
EZXTERIOR BALLISTEK? DATA

Aerodynamic data = = « « = =~ ¢ 4 4 4 v e .- e e e e
Firingabledata = = « = = = = = v = = = o = o o = = = = = = o« - =~

é. Aerodynamic data.
2. Drag.

Drag function
Form factor {from time of flight)
Velocity (fps):
Drag coefficient, }

b. Stabiiity.
physical characteristics 3
No. 300 and 348D).

Muzzle velocity
Twist of rifling
Siabliity

Paragraph \
8
7
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BRLH 57-1.306

FOR SHELL HE, 57.-MM, M30¢6
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BRIH 75145 BALLISTIC AND ENGINEERING DATA
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CASUALTIES
TANK BUNS
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INCLINATION O*
REIGHT OF BURST O FT
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FOR SHelL HE 75-MM M2
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BRLH 75143

i3

d. Psrforation oi 1/8~tnch alild Steel.

TABLE 3%

BALLISTIC AND ENGINEERING DATA

PERFORATIOH OF 1/8 IN. MILD 3TEEL \m

Distance Total number
from burst of sffective

(% fragments
r N
20 534
30 442
40 388
80 00
80 242

10 197

130 132

160 88

190 57

225 36

Average
number of
effocttve frag-
ments par sg ft

B
0.108
0.03%1
0.0152
0.0766
0.0030
0.0016
C.0C08

Me Ne

For the lightest
eHzctive fragment
Weight Velocity

{oz) {fpsj

o] v

5.049 2389
0.055 2182
©.082 2010
0.127 1790 L

0.185 1589 \
0.253 1430 _
5.275 1270 ]

£.502 1169

0.655 1080
0.320 1020 ; ;
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FOR SHELL, HE, 75.MM, M309 BRUH 75-1.39
. a #
!
BECTION ¥V
EFFECT DATA
E Paragraph :
Fragmemation « « = = = = o o -0 0 m 0 d s n e C e e h e e s 8 Q

8. Fragmentation, The fragmentation of the ¥ Shell M309 shovld be approximate
that of the HE Shell M48, of which it is 2 modification. For data on fragmentation of
BRL3 75-1-48.
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Ballisic Research Laberatories
Handbook of Bailistic and
Engineering Data for Ammuniiion,
No, 75-1-310

Section

<« 2 H 5

for
Shell, HEAT, 75-mm, M31C
with
Fuze, BD, MB2A1 or M8l i]
Paragraph ’
General - = = = =« v e v == 1
L
Description -~ « = = = == = - ~ 2.4 \
Interior hallisticdata« - - << 5 .
Exterior balligtic data « « ~= 6-17 ﬂ
Effect datge ~ = =« = = = « ~= 3 5
SECTION 1 3
GENERAL 7
sffofunish a concise collection of infor-
: @ gh Explosive Antitank Shell !’
< sllected from the drawings, re-
1
@ .
@ l“
.4
3
L

BALLISTIC AND ENGINEERING DATA

BRLH 75-1.310
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Ballistic Research
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8 March 1949\
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