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BALUISTIC AND ENGINEERING DATA

DIMENSIONS IN CALIBERS
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SECTION II

DESCRIPTION
Paragraph &
Drawings = =« m s e s v s e e e s r e s m e et scc et e e m - _2—_&
Dimensions ~--c--cccwecccrcccerccecra ccnvmrannn- 3

Physical ~haracteristicS == = = = = = = = = - c e m e e ccnaa - 4
2. Drawings.

Shell, M42A1: Metal parts assembly and details 75-18-33
Shell, M42B1: Metal parts assembly and details 75-18-37
Shell, M42B2: Metal parts assembly and details 75-18-38

Rooster, M20Al: Assembly and details 73-2-112 rs

Rooster, M21A4: Assembly 73-2-154

Fuze, PD, M48, M48A1 and M48A2: Assembly 73-2-140 \

Fuze, PD, M51A4: Assembly 73-2-145

Fuze, TSQ, M54: Assemhly 73-3-154

Fuze, MT, M43A5: Assembly and details 73.7-29

Fuze, CP, M78: Assembly and details 73-2-214

Note: The MT, PD, and TSQ Fuzes require one of the boosters; b e, CP Fuze contains their work-

ive and fuze

Fuze, CP: Outside length
Radius of ogival arc
Shell and fuze
Ogive and fuze
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4.5

M42 with the MT Fuze M43A2. The ph;sizal characteristics of the HE Shell M¢2A1 with the CP Fuze is ap-,

4. Physical characteristics. Thc weight, iocation of center of gravity, and moments of inertia of the
HE Shell M42A1 with any of the PD, T8 or MT Fuzes are apprcximately the same as those of the HE Sheit m
- proximate:; *he same as those of the HE &h211 M42B2 with the inert Fuze T105 T'ype 8.

Shell M42 M4282 .
Fuze M43A2 ‘T105 Type 8
Mean weight: Marking B¥ (Standard) 1b 12.80 13.14
Marking B K b 13.00 13.34
varkie B E R b 13.20 13.54
Base tc center f gravity cal 9 1.540 1.548
Axial moment of .ner’ia 1b.ft2 0.116% 0.1088
Transverse moment 2 ‘nertia 1b.ft 0.8092 0.8106
!/
SECTION 1T \
INTERIOR BALLISTIC DATA
Paragraph
StresSes = = = = = = = = = c e m e et = o+ e - - - -m-. = 5
Theoretical yaw inbore = = = = ~ = = v = = o - o 2 o =~ o o o - = v o~ 8
5. Stresses. The following table and the graphical representation on page 5 e longitudinal,

radial and tangential resultan
(B) the front of the band s¢

Gun
Twist of rifling
Cross-section

es at each of three sections: (A) the rear ccrper o and seat,
mmediately behind the bourrelet.
76-mm M1A2
1/32

7.2'176 sq in.
43,000 psi
12,80 1b.

2,700 fps
0.057 1b per ct
Section
A B c
i - 274 -736 -356
i + 830 + 87 +5
-1088 +480 +2
+ denoies tension, - denctes compressio:

O
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6-7

6. Theoretical yaw in bore.

Minimum 7 min
Maximum 12 min

{1
omas b

EXTERIOR BALLISTIC DATA

Paragraph
Aérodynamic data = = = =« = = = 2 e m o e e e m et e e e o e e 7
Firingtabledata =« = = = = = « = = = « e e = 0 v v o v e 000 - oo 8

7. Aerodynamic data, The aerocdynamic da.a cbtained with any of the PD, TSQ and MT
applicat le to all of them. The aerodynamic data obtained with the inert Fuze T105 Type‘ are 3 C
to the CP Fuze M78. The ivrm factor given in this paragraph for the PD Fuze M48 was det ined from
resistance and range firings of the HE Sheil M42 with the PD Fuze M48 and the MT Fuze mL Re-
port No. 30, '3tability Factors of Projectiles” (Rev. Sep 1940) gives the stability factors an en* coef-
ficlents tnat were determined for the HE Shell M42 with the MT Fuze M43. BRL Report No, 298, "Stability
and Resistance of 3-inch HE Snhecll M42A1 with PD Fuze T105 Type 6", gives the form
factor that were obtained in developing the CP Fuze. BRL Report No. 408, "Loss o
e axial couple coefficient cbtained from firings of the E

or and stability
pliiin Friction
142 with a

Drag of Projectiles”, glves t

radio spin sonde ina d

a. Drag.
Shell

M42
M43

2800
2.50
0.991

1/32 1740

2.03 1.30 450 1,87
! \

Stability” factor
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FOR SHELL, HE, 76-MM, M42A1 BRLH 76.1-42
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c. Axtal couple,
Shell M42
E Fuze Radio sonde
Average velocity 1800 fps N
’
. Reynolds numbez:‘(based on 9.75 x 106
9 avg vel. and caiiber)
Axial couple coefficient, X 0.00585

' A
E Surface (without base) 96.5sqin
Skin friction drag cge.fficient, 0.00218

> DF

-3 8. Firing table data. FT 76-C-1
i ¥T 76-A-6 (Range-elevation tables and Aiming Data charts). rs

4 Gun, 76-mm, M1A2 on Medium Tank M4 or Gun Motor Carriage M18.

k- Twist of rifling: 1/32.
OCM item 18656 standardized the HE Shell M42A1 for the 76-mm Gun Ml..%M item“25455 authoriz «4
he

X the use of a reduced charge to give a muzzle velocity of approximately 1550 fps; t charge gives sbeut
{ 2700 fps. Tre 76-mm Guans M1 and M1Al, whose twist of rifling is 1/40, are now obsolete. FT 3-W-1 gives

data for the 3-inch Gun M5, whose twist of rifling {s 1/40, firing the HE Shel 1 at muzzle velocities of
3§ 1550 and 2800 fps. m
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Ballistic Research Laboratoriec
Handbook of Ballistic and
Engineering Data for Amnunition,
No. 105-1-314

BALLIST™C AND ENGINEERING DATA

for

Shell, Iluminating, 105-mm, M314

with

Fuze, TEQ, MH4

BRLH 105-1.314
t

Ballistic Resear,
Aberdeen Prov
Maryland.

15 Februa 49
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Section Paragraphs
I General ~e=-—=-e-=mrecmerccaon- §
I Description -==--eeccmmaacaman 2-4 \
I Inteirior ballistic data ~eeemca--
v Exterior hallistic data-w-venwe- 6-7
v Eifect data --~ 8
SECTION 1 @
GENERAL
Paragrapbs

mation reg shape, dynamics, hallistics and efi‘
rquick Fuze Mb4, This information is ¢
iring records pertaining to this ammunition.

. 't'he parpose of this number of the handbogk

nish a

copcise collection of infor-

ts of ¢ mm [lluminating Shell M314 with

oMm the drawings, reports, firing
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FOR SHELL, ILLUMINATING, 105.-MM, M314

2. Drawings.
Shell: Metal parts assembly

Detalls
Fuze: Assembly

3. Dimensions.

Band: Width
Distance from base

Body: Length of base plece
Length of cylindrical part
Length of ogival part
Radius of ogival arc
Lengtli of shell

Fuze: Length (outside)
Length of shell and fuze
Length of ogive and iuze

4. Physical characteristics.

Weight (standard)

Base tn center of gravity
Axial moment of inertia
Transverse nioment of inertia

O INTERIOR BA™.WIS™XC D

Theoret bore = = = = = = v - - v o0 oon
5.

tical yaw in bore.
Minimum

LU .

SECTICHF N1

75-4-128
75-4-129
73-3-154

BRLH 105-1-314
2-5

0.196 cal
0.399 cal
0.145 cal
2,900 cal

0.835 cal

2.782 cal

3.735 cal

0.914 caf¥

4.649 cal \
1.749 cal &

ParagraEh

5
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BRLH 105-1-314 BALLISTIC AND ENGINEERING DATA
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SECTION IV
EXTERIOR BALLISTIC DATA
Paragreph

Aerodynamicdata = = = = = - = = = - - = e -0 - - oo 6

Firingtabledata = - - =« = = = = == -~ == - ==<c==- === -- 7 N
8. Aerodynamie data. ’
a. Drag. The following drag coefficlents were computed from the ballistic coefficients tabu Q

in paragraph 8, which were determined by range firings.

Velocity KD
—fps__ — !/

820 .0881 \
874 ,0881
738 .0885

825 .0889
958 .0950
1158 1829

1453 11802 @
1228 fps

1.37

1/20

C 3.60

Al and M4. Twist of rifling: 1/20. 4 O

9857 recommended and approved standarNof the Nluminating Shell M314.

Ballistic Coefficient.
factors and ballistic cosfficients on the d ction G6 1 were determined by

Charge MV
No. ips

1 820
2 674
3 738
4 825
5 958
6 1158
7 1453

L
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SECTION V
EFFECT DATA
Paragraph
Nlumination = =« = = & = = & & e & 4 0 0 0 6 o h e e e el naa. - -~ 8

later, the parachute opens and slowly lowers the candle to the ground. In the functioning tests of
munition, the candles burned from 38 to 67 econds.






