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N ABSTRACT (U)

Thirtesn aluminum alloy armor plates varying in thickness from 1/2 to
1-3/4 inches were furuished by Frankford Arsenal for ballistic evaluatioa.
Protection ballistic limits were obtained for a number of obliquity -
thickness conditions with caliber .30 AP, ball, and fregment-simulating
Projectiles, and caliber .50 AP and bell proJjectiles. ,\\
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1. (U) INTRODUCTION

Aluminn) erwor is not nev to Orduance. 8Spescificatious for aluminmm of the
202k type have been in existence for approximstely fifteen years. These speci-
fications are for plate of minimm weight wvhose puryose is to dsfest a.d pro-
tect against shell fragmsnts and small-arms projectiles. Unfortumately the
202k type aluminum dces not lemd itself to the construction of wehicles becsuse
of the welding difficulties encountered vhen coavemtional techniques are used.
Therefore weldsble types of alumimum (5083) vhich offer good protection against
fragasnts have been selected for the M1l3 full-trecked persomnel carrier. This
selection of aluminum over steel arwmor was to obtain air-transportadility for
this vehicle.

Ballistic tests have been conducted at several arsenmals and at this Proving
Ground on aluminum alloy armor which is Ligh in magnesium content. These alloys
have been primarily types 5083 and S456. To supplement existing data Frankford
Arsenal requested that ballistic limits be odtained on several thicknesses of
type 5083 aluminum armor at four obliquities with several projectiles. The
ballistic tests conducted on these plates are the subject of this report.

2. (U) DRSCRIPTION OF MATERIEL

2.1 Material

The thirteen aluminum alioy armor plates, type 5083, furnished by
Frankford Arsenal wvere identified as given in Table I. '

Table I. Aluminum Alloy Armor Plates Furnished by Frenkford Arsenal

Actual Thickness

Nominal Thickness, Taken at AFG, Size of Flate,

Lot,_Mumber ——joches —inches inches

196211 1/2 0.520 30 by 30
o087 1/2 517 18 vy 36
008712 1/2 522 18 vy 3
T 7 = %3
o 4 ¥y AL
J6293-2 1 . 30 vy
B6209-4C 1-1/2 1.50 18 vy 3%
B6068-4A 1-1/2 1.50 18 vy ¥
B5285-2 1-1/7 . 1Buoy ¥
736-871-2 1-3/4 1.1 18 vy 3%
TH-871 -3 1-3/4 s 18 vy ¥

N J P S Pa———— P - _g— C e e L el s o 4 wa

- sa———
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2.2 Projectile:

The projectiles used are listed below:
Prejactile, Fragment-Similabving, Caliber .30, weight i grains.

hurdness 29-31 Re.

Pm.”ctil.) w, m’ Caliber 030‘ “mt 150 grains.
Prvjectile, Ball, M2, Calider .50, weight 703 grains.

Projeciile, AP, M2, Caliber .30, weight 16k grains.
Projectile, AP, M2, Caliber .50, weight 710 grains.

2.3 Rifles

The rifles used are listed dbelow:

Rifle,
Rifle,
Rifle,

Accuracy, Menn type, Caliber .30, No. 1402245.
Accuracy, Mann type, Caliber .30, No. 1512536.
Accuracy, .300 Magnum, Caliber .30, Ho. L4Th7.
Accuracy, Mann type, Caliber .50, No.

3. (CMH) DETAILS OF TEST

3.1 Frocedure sud Results

The aluminum plates were gaged for thickness prior to firing. BEach
plate was mounted in a rigid plate tutt for testing at the desired angle of
obliquity. Attempts were made to obtain one ballistic limit (protectiom) for

each of the conditions listed in Table I1I.

2.

Table II. Conditions for FBL

Thickness of Flate,

inches Projectile
1/2 Cal .30 Ball
1/2 Cal .30 AP, M2
1/2 Cal .30 ?.8.
3/4 Cal .30 Ball
3/4 Cal .30 AP, W2
3/ Cal .30 P.8.
3/h Cal .50 Bali
3/b al .50 AP, W

1 cal .30 Ball

1 Cal .30 AP, 2

1 Cal .50 AP, @

&

et e Vs

Obliquity of Fire, 1

degrees
0O 30 A4s 60
0 30 L4 60
0 - - - ;
0 30 4 60
- - - “ 3
0 - - - |
'Y a Y a "
- 30 - - ‘
0O 30 A 60
0 3 i 60
- - - &0
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Takle II con%'d

Thickness of Flate, Obliquity of Fire,
_inches Projectile
1-1/2 Cal .30 Ball 0O 30 - -
1-1/2 Cal .30 AP, 2 - 3 - -
1-1/2 Cal .50 Ball & a a a
1-1/2 G\l .50 AP, M2 - 30 - 60
1-3/4 Cal .30 Ball 0 - -« =
103/" Cal o” n) w0 - 30 e -
1.-3/k Cal .50 Ball a 'Y 'Y s
1-3/‘} Cal ,50 ”; w» - 30 « -

F.8. = Frageent-8imlating Projectile.

SThese conditions were to be ballistically evaluated only if limited firings
revealed a significant difference between the dallistic limits obtained with
Cal .50 Ball, M2 and Cal .50 AP, 2 projectiles.

V5o ballistic limits (protection) were computed throughowt the test by
averaging the turee lowest velocities resulting in complete penetration and
the three highest velocities resulting in partial pemstration with a velocity
spread not exceeding 125 fps for all rounds used in the calculation. Where it
wvas impossidble to calculate a ballistic limit without exceeding the 125-fps
spread the five lowest velocities resulting in complets penstration snd the
five highest velocities resulting in partial psnetretion were averaged to cal-
culate the ballistic limit. No limit was placed on the velocity spread for
this ten-round calculation.

The firing procedures and methods for determining partial and complete
penetrations under the protectiom criterion followed those cutlined in Ord-
nance Proof Manual pamphlets 50-30 and 50-10. For the different test condi-
tions the gun-to-plate distances veried and were recorded in the rownd-by-
round data sheets. On all firings with the fregasat-simmlating projectilss
this distance ws limited to approximately 30 feet or less to prevent yav and
tumbling of this blunt-tosed projectils.

The round-by-round tabulations of firing dats may de found in Appendix
C. A summary of the test results is given in Table IXX.
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Table III. Summary of Test Results

Ballistic Limit
Thickvess, Obliquity, (Protection),
Flate Bo. inches Projectile degree
Group I (1/2-inch)
198211 0.530 Cal .30 Ball, M2 0 1564
198211 .530 Cal .30 Ball, M2 30 1903
198211 530 . Cal .30 Ball, M2 ks 2173
008711 .S17 Cal .30 Ball, M2 60 2ns
008712 522 Cal .30 AP, W2 0 81370
008712 .522 Cal .30 AP, M2 30 1k99
008712 522 Cal .30 AP, M2 ks 1731
008711 .517 Cal .30 AP, W2 60 1lst 825u6
008712 522 Cal .30 AP, W2 60 2nd 2768
008712 522 Cal .30 P.S. 0 2382
Group IT (3/4-inch)
75" -881 (2) 768 Cal .30 Ball, M2 0 171
734-881 (2) .T68 Cal .30 Ball, M2 30 2292
T734-881 (2) .T68 Cal .30 Ball, W2 45 2690
T34-881 (1) . 766 Cal .30 AP, W2 60 3196
183701 Tk Cal .30 F.8, 0 3493 EP
734-881 (1) .T66 Cal .50 Ball, M2 30 1301
T34-881 (1) . T66 Cal .50 AP, W2 30 1367
Group IIT (1-inch)
J6293 51) 1.02k Cal .30 Ball, M2 0 2221
J6293 (1) 1.024% Cal .30 Eall, M2 30 297h
J6293 (1) 1.00k Cal .30 Ball, M2 ks 3424
Cal .30 Ball, W2 60 b
J6293 (1) 1.024 Cal .30 AP, 2 ) 1995
3 (1) 1.02k Cal .30 AP, 2 30 2222
1) 1.024 Cal .30 AP, 2 ks 2754
J6293 1; 1.024 Cal .30 AP, W2 60 3468 B
93 (2 1.02k Cal .50 AP, N2 60 304 B
G Iv -1/2
B5289-4¢ 1.497 Ca) .30 Ball, W2 0 3398
H62688-kA 1.497 Cal .30 Ball, W2 30 3427 KP
B5209-4C 1.497 Cal .30 AP, W2 30 2668
W5209-AC 1.097 Cal .'0 Ball, W 30 1942
mm im Cal ;? 1“;3.1,” ] 60 2866 HP
. Cal .5 AP, 1915
H5288-4A 1.597 Cal .50 NP, W2 28 3116 XP

o e emran o st = - - W i PO < SRR e NI S INGPE

[ E——
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Table III cont'd

Ballistic Limit

Thickness, Obliquity, (Protection),
Plate No. inches Projectiie degree fps
Group V. (1-3/k inch)
734-8T1 22 1.767 Cal .30 3all, W2 0 3485 HP
T34-871 (2 1.767 Cal .30 AP, W2 30 2934
T734-8T1 52' 1.767 Cal .50 Ball, W2 30 2103
734-871 (2 1.767 Cal .50 AP, M2 30 1969

8Ten-round ballistic limit.
brondition not fired - limit of gun reached on a thinner material.

HP - Fo ballistic limit obtained. High partial penetration (protection) shown.

Two ballistic limits were obtained on the 1/2-inch plates at 60° obliq-
uity vith the caliber .30, AP, M2 projectile. Twenty-eight rounds were fired
on plate pumber O08T11 and a ten-round limit vas estimated to be 2546 fps with
a 218-fps spread. Due to the large spread and number of rounds fired, a second
limit was attempted on the same plate. Limited area prevented completion of
another limit on plate 008711, therefore, a second plate, 008712, was used.
The ballistic limit obtained on this plate was 2788 fps (ten-round) with a 217-

fps spread.

An attempt wvas made to obtain a ballistic limit for each projectile
obliquity - thickness condition, although the maximm safety level of the gun
limited this objective. In several instances the limit of the gun was reached
before complete penetrations were obtained. In another instance where no com-
plete penetrations were reached at oue obliquity, attempts were not made to
determine a ballistic limit at a higher obliquity vith the same projectile. It
should also be noted that on some of the firings near the maximm limit of *he

the powder charge wvas not varied as required in the "up and down" method
?::c OPM 50-30, par. 3.3,2.3), for a ballistic limit vhich is statistically
correct (see Appendix B). This condition could not be prevented without aben-
doning the test or exceeding the maximum safety level of the weapon. 8ince the

velocities were spread over a 9l-fps range without a change in propelling
charge it is suspected that the error is small.

Scme of the data generated fro- the firings contained in this report
have been presented graphically in Pigures 1 through 3.

The test plan described earlier included sample firings vith caliber
.50 ball smmnition to .determine if there would be any difference between these
ballistic limits and those takem vwith caliber .50 AP. Pigure 1 indicates that
tha curves for each projectile follow cus ancther very closely. This firing
confirms earlier tests conducted at Freankford Arsemal. Due t0 the similarity
shown in Figure 1 all conditions with calidber .50 ball were mot fired.

' 7
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Figure 4 presents the performance of the alumimum alloy type 5083 with
respect to approximate weights of MIL-A-12560 steel (hardness 363-40O1 Bhn) and
300 Bhn steel armor. The performance of the alumimm armor excesded that for
the steel up to about 25° obliquity. Insufficient data beyond 45° obliquity
prevented comparison at the high obliquities. It is realized that aluminum
armor primarily is considered as desirable for protection against steel frag-
ments, but the alvminum does give a supsrior performance to steel at the low
obliquities against caliber .30 AP projectiles.

3.2 Observations

In the course of the test it appeared that the aluminum alloy plates
used in this test were not homogeneous throughout. There were instances where
complete penetrations were obtained on one area of a plate at a given velocity
and partial penetrations were obtalned on another area at the same or slightly
higher velocity. This indicated the aluminum alloy plates might not be homo-
geneous.

4. (CMH) CONCLUSION

It is concluded from the limited datc obtained herein, that the aluminum

alloy armor (type 5083) gave a superior performance to an equal weight of
steel at obliquities up to 25° when attacked with caliber .30 AP projectiles.

5. (CMH) RECOMMENDATION

Although aluminum alloy armor (type 5083) is considered primarily for
steel-fragment protection, ballistic data should be obtained on promising
aluminum alloys with amail-arms projectilec.

i
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AFFENDIX A

Correspondence

I're Xleppinger/mca/7120

0T uvA«1320

SUJ-CTs tallistic Tests of Aluminum Plates

1Q: Command ing (:eneral
Aberdeen rroving Sround
Maryland
ATINs L - PS, Fr. 2. C, Pl=88

l. In accordance with the telephone conversation on 17 !arch 1959
betwien r. w. C. :1e88 of Al'C and :r. D. i{. Klegpinper of FA, a shipe
ment of aluminum alloy plates will be made to AIG within the next week
for ballistic testing.

2. Ths shipment will include th~ following plates, =ach plate
identifieble by a lot number:

Number Sise of Flate Lot Number
1/2* Thickness 1 ea, 30" x 30% 198211
1 ea, 18" x 36" 008711
1l ea, 18* x 36% 008712
3/L4* Thickness 1 ea, 30" x 30" 183701
1 ea, 18" x %" 73,~881=1
1 ea, 18" x 3" 734-£81=2 .
1-1/2" Thickness 1 ea, 18" x 36* 16285 =@
1 ea, 18* x 3¥m» KO 238w\
1 ea, 18 x X» 15287 =l
1-3/L4* Thickness 1 ea, 18 x 36" 734=871=2
1 ea, 18% x 6% 734=871=3

3. It is desired that APG psrson. sl test these plates to obtain
ballistic limits under conditions of projectile attack as listed in the
following tabulation:

A=




O:TY 4al.20
JIod 0T 11¥istie Josts owr Shi-inu, Jolarg

Lol ctile coliquity of ive
/20 1 in Caly W30 1411 O 3 5% °
Cule 430 a2 27 A% hs? co®
.1l ._31) Ty .jo - - -
3/h" 1-te Cal. .3) | all 9% 30° )5® £0°
Cala 03:) }'&L. . ? - - - :,-O
Calo .3:’ } ob. Oo - - -
Cale o550 &1l % 2 #*
Cals 40 Al 02 - 30° - -
1-1/"7aickness Cale o390 all 0* 3° - -
Cal. 430 AL 2 - 30° - -
fel. 50 . 02 - 30° - 50®
Cal, 050 Sell #® ‘E} el ?
1-5/4" . hickness Cal. 420 .all 0® - - -
Cal. .30 ar 12 - 30° - -
Cal, 40 ar 2 - 30° - -
Cal. 50 1&ll o # ¥ #

e It will be noted that ia tuic taculatica, ririn e of Cal. 50
tall a -munition have been norked with a. ast-risks It is belleved from
past experiencr thiit these projoctiles will function mssertially as 4.
ammunition &-ainst this tareot mat-riel. It ig suvrested th.t "screeninc®
firinys be racde ot nirth and low oblicuily in an attempt te verify this bee
lief, If the ballistic li-its of the .:-l. LD 'all are notl sipnificantly
different from th- (Cal, 50 &1 .? in three scr-enin s, i1vrther firin; of
the Cal). .50 5a)1 4s rot warrn ted, fhe dec sion of wheth r to coatinue
Mring of the Cal, ,50 [tall is left to vour ex ~rience uud judrenrent,

S5« irats of leinch plalr mentlon~d in th» phone conversation will
be made uL & latrr dete, Onceinck plave ou haund at this arsenal is not
repres~.atative nf the cualit of plate w ich can ve produced at thiz time,

6o It ie understood that funds for project T:L=005 from O 10 are
availabl~ at AP0 for thes: firinss,

7. In line wvith the decision roached at OUAC on 4 March, firings of
1=1/4 inch plate using 20wm :.5. at 0® are in pro-ress at this arsenal,
These plates will be forwarded to Ar. in the next two wreks for confirnae
tory firin:s,

[0 .. » COFPANDSRY
R ot
Ausliotont

A-2



IN REPLY

ORDNANCE CORPS

FRANKFORD ARSENAL
PHILADELPHIA 37, . ,
PENNSYLVANIA Fr.ileppinper/mea/ 3100

aren vo. OHDBA=1320

~

SUBJ CT: Ballistic Tests of Alwrinum Plates .

TOs Commanding Ceneral
Aberdeen Proving Ground
Maryland
ATTss D« PS, ILre w. C. Pless

1. In a letter dated 19 March 1959, this arsenal requested APG to
ballistically test a group of aluminum alloy plates. Paragraph 5 of that
letter indicated that 1 inch plates would be tested at a later date be-
cause representative quality plates were uiot aveilable at that time.

2, Two plates 30" x 30" x 1" of Al<‘g alloy representing material
identified by lot number J6293 have been obtained for these tests, and
will be shipped to your installation within the next week,

3. It is requested that these plates be tested in accordance with
the following firing schedule using available TBL-005 funding.

Projectile Obliquity

1* Plate Cal, .30 Rall 0° 30° 45° 60°
Cal. 430 APN2 0° 30° L5° 60°
Cal. 50 ARi{2 - - - 60°

-~

L. It is reyuested that fired plates be retained for possitle me-
chanical and metallurgical tests.

FO. THE COHMANDERS

H.P. GEORGT
Assistart

A3



Material:
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Alumimum

Sutmitted by:Frankford
Type of Test: Development

APYND

IX B

Drtailent ’l“.:;.et Datiu Sheets

RQUND-BY-ROUND DATA

Projectile: cul .30 Ball ¥
Gun to lst Screen: 60,65!
lst Scroen to 24 Screen: L9,57¢

Size: 530" x 30' x 30" 2d Screen to Plate 182,07
sy Plate Xo, Obliquity: 0°
196211 Powder: L759
m Gun No.: 1}.;(2..1;5
Rd No. | Charge |Velooity Result| Rdi No, | Charge  Velocity ; Reault
Greiny s
1 2 1852 Disr.
2 2L 1682 Disr. i
3 2 1766 CP(P) L
L 23 1653 CP(P)
5 22 Lost PF(P)
6 22 |1517% | Pr(P)
7 2 1616*  Icp(P) _—
8 22 Jost cP(p)
9 22 1565« lep(p) | L1
10 22 Lost PP(P)
11 22 Lost PP(P) 7
12 2 Lost CP(P)
13 22 Lost PP(P) ]
| My 22 1536 PR(P) | R
15 22 1560« | PP(P) . ]
16 22 ' 11656 oP(P)
17 22 1589+  [CP(P) L o
*V50 Ballisfio Limit| (Prote¢tion) = (156,
Mgh Partigl Punetrition = 11560
Low| Campluge Fenetrition = 11565 ¢ ]
Spried K
Oorquliviiqe 1
MODIFIED [HANTLING AUTHORIZED |
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FIRNG ECCRD 2,
DATE: 2 April 19%

VEIOCITY - FEET PER SECOND

Partial Complete
Ft T Y» ol an o 4 8
<+ 4.+ qd 4
S gt il R i IEE o SR S R
I
00q T
J 4
.
L9
a0
700
bt
]
P
1
-
15 ‘ﬁ
1
U
s o 4»4
*
3
- 4}-—*-»1
= an o

e 08 AUVAEIER SAOINE SRR W 3o F
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Material:

CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

Aluninum

Submitted by:[rankford
Type of Test:Dovelopucat

ROUND-BY-ROUND DATSA.

Projectile: Cal .30 Balll?

Gun to lst Screen: 00,05t
lat Screen to 24 Screen: l),57¢

Size: ,530" x 30" x 70" 24 Screen to Plate 163,67
Riiaxr Plate No. Obliquity: 50°
x 130211 Powder: 4759
m Gun No.: 14,0:21,5
Rd No. | Charge [Velocity|Result{ Ri No., | Charge | Velooity | Result
Grains| Ips
30 2072 CP(P) I D N D
2 28 1970« CP(P) . - —_ ]
3 26 1788 Pr(P) . e
L 27 1897= cr(p) I
5 27 185  |rP(E) _ ]
6 |27 1l i P(P) 1
1 27 1899  |Disr. USRS SR SN
8 27 1870% PP(P) | | -
9 27 1850+ PP(P) | _ . N S
10 27 1885+ PP(P) - e
1 128 Q9%  ber. ). .4 oo po 1o
12 28 0L3*  jcp(p) -
SN SN S — .
*V50 Ballistfic Limit (Protocfion) = 1H03 fps ]
High| PartiaX Ponetratiion = 1885 fps
Low fompletd Ponotragion = 1697 fpa N
Sprojd = 020 fps
I—
MOBIFIFD HaNGTING AUTTIORIZED

B-2

VEIOCITY - FEET PER SECOND

Foaiod ore -2 00,

DATE: @ #pril 1959

Partial Complete
i
- 4 «‘Jr« B 9 I R e dhed o S 25 SR S
-4 -4 4 B B e -
4 + 4
-+ 44 4
]
r -+
- 44—
|44 4y
- 4 ~4 $44- ¢+
30 ]
b
22
- 4dd
-
P10 1
-
T . i
4t
=
B Fe
4t~
Ste amn con B Sin
Eissnatt
+f
i »—H
=
Oow b ¢ 44— ¢4 -4 S
-
4
q e b S
-
o
L4
00
44 -4»-4~‘~L«~ R >
- -
b ¢
L 4-4
bt §
1700
~4 o o o
44 4
- 44 -4 4+
- b g 4 4 4
b 43 44 —0—4—-1
+- E
r»
L 4
44 4§ 4
i iy N
- s
b
e
-4 -4 4 - e B 3
+
{

ARMY WS ADEADEER PRGT S ARl B rsr

CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

o a—



CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

e MODIFTENIRYIRAVED MATRORIZED  rmows mecam vo.

DATR April
Material: Alwimm Projeovile: Cal .30 Ball M t1April U3

Sutmitted by: Frenkford Gun to lst Soz-nn 60.65¢ Partial lete
Type of Test: Development 1st Soreen to 24 Soreeu: L9. ,
S8iz0: 530" x 30" x 30" 24 Screen to Plate 188 150
20tum Plate No. Obliquity: LS5°
1968211 Powder: s
Gun No.t UI;K?

Charge [Velooity|Result| R4 No, | Charge | Velosity | Result

175? PP(P)

25 e

30 1997 PP(P)

3 | 2%0 _| opr(P)

32 Lest cP(P)

32 | 2)166s | PP(P)
_12__7_&!3____:2&)

R lost CP(P)

» Lot CP(P)

32 2181e cP(P)

_2._.1“! PP(P)

2113 | PK(F)

32° |22ele | cP(p)

rx‘ 21510 | FR(P)
R 1268 | op(p) ]

}}RE-FMONPPFMNF;
L9

| LI
s iald 9 -
on « 2366 £pe
[ e (65 fpe
CONFIDENTI
whm-:b HANDLING AUTHORIZED
53 o ———
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CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

! MODIFROMRARYROIIDAUNIUORIZED  Frrive recomp o,
Material: Aluminms Projectile: Cal .30 Ball W2 DATS: 1 April 1959
Sutmitted dy: Prenkferd Gun to lst Soreem: 60,65¢ Partial , Complete
Type of Test: Development lst Screen to 24 Soreen: |9.L5¢
8ise: 517" x 18° x %" 24 8Soreen to Plate 188.L5¢
.- 4 Plate N¥o. Obliquity: 60°
008711 Powder: 2l68l,
rwe—— Gun Mo L7l
1
RA Nc, | Charge Velocity Result| Ri No. | Charge | Velooity | Result 8e
Oraine 2‘
|1 23 27 Disv,
2 | 58 255k | PP(P)
3 62 | lest CP(P)| - 1
N 60 | lost PP(P) '
5 60 | 2617 PP(P) . n
6 | & | 2ns5e | PH(P)
7 & 27917 CP(P) —
P P P |8
9 1 2695¢ | GP(P) R SIS A E 1]
10 61 2678¢ | PP(P) +
1 61 | 2665¢ | PP(P) E T
t
12 6 2175 | oP(P) E
—d - —4 gﬂ
1T
__oV¥50 Ballisgie Limis| (Pr ion) = +
- B ry 1 »
tion -
[ ] d g

ONFIDENTI ]
WOIFIED HAND[ING AUTHORIZED ‘

J 00
'.k oo SOURITOn FPUTING seeuee b5 ;54
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CONFIDENTIAL--MODIFIED HANDLING ANTHORIZED

Material: Alumimm

Submitted by:JFrankford
Type of Test:Development
Size: 522" x 18" x 36"
xs Plate No.

A

RouRd-BY RdUND DHOLIZEN

Projectile: Cal .30 AP M@

Gun to 1lst Screen: 23,83

lst Screen to 24 Screen: 32,62!
24 Screen to Plate 235,83
Obliquity: 0°

Powder: L759

DATE: 31 March 1959

VRIOCITY - FEET FER SECOND

Gun No.: 1L02245
Rd No. | Charge |Velocity Result| R4 No, | Charge! Velooity | Result
L5 B | )
2 2 1535 CP(P) ]
3 20 1383s | CP(P) —
L | 18 | 1282e | cp(p) ]
5 19 132¢ | PP(P)
r_‘_é__ 20 WBTe | CP(F)
7 19 1362+ CP(P)
8 19 2U27e | CP(P
9 18 1253 PP(P)] R
10 | 19 | )28he | Pp(p _
W | 20 | J6oe | PP(P B}
12 19 1331e | PP(P)
13 19.5 | 1339+ PP(P) ]
w5q Ballistie Limit| (Proteption) =1370
g e T -
Spatead -
COUNHOENTTRL R

B-5

FIRNG [ ECCRD .,

Partial Complete
RGBSR )i
oo >vq»i,,rm-»»~< E -
] 4
| |
|
1 4
gen of »I 1' "; . .
9|
|
4
-4 -
-t -
-
. o I i +
S IR S A

b-g- e 4d

T7

*amy

00 LOVNINIR PROVINE BREwNE @b Jop
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MODIFIRDUMASYH ROUND BARORIZED

FIRING RECORD 1O,

DATE:: 1 March 1
Material: Aluminun Projectile: Cal .30 AP W2 31y 959
Sutmitted by:Prankford Gun to lst Screcns 25.83! Partial , Complete
Type of Test:Developmnt 1st Screen to 24 Soreen: J2.62! TITTTE ]
Size: 52" x 18" x X" 24 Screen to Plate 237.L3¢ SERBNES :
2Xtmny Plate No. Obliquity: Jo0° =t
008712 Powder: L759 T
Gun No.: 2245 11
E;a Nc. | Charge |Velocity Rwsult: Ré No, | Charge| Velooity | Result 1
Orel Ips | T ' [
1 22 = 1625 ce(P)| L] )
1 . r—Fv-nr.q-——z-L
2 20 | ujes | pe(p) | J “‘—“'iT' u!
3 21" |1502« Jce(p)| | ! ans
N 21 7 | a508% | PP(P)| Ji ] T
}-p—t g
5 21 [ Ay75% | PR(P)| ISR SR B Su
. i N T1TH]
| 6 122~ |ashos | cP(P) “t T 1
1 22- 1159 » [OP(P)| | 4 T
L‘ : g ! .44 1 4
manim e i s J— 1 m‘ -
a 4 i SN i 441
£ 4. [P SRS S [NV SR 1] _‘_; B
C ¥ TH
- -,3, et - - E in 1+
! b o d
RN SR SO SR P S —— R 44 4 A b4
o T ) ched
SR S S G | - 35
; ! * 1
p—- e E e e I = PRGNS ]
Hit T
b e e e e e = %ﬂ.
o R B A 1 SueN LT
b o — N P e od HH H;.E
»¥50 Pallistie Limit (Proteotion) = 1L99 fps | H-HH HHHH
Eigh{ Fartia] Pometration « 1508 fpe 11 11
don | = L] 34 H
m - % tp as 44 <Ejj
————y 4*—0; 13 <L‘4
X - b bbb 4 }- iy
€1x At—_“h—m— R B L;»..a:: 4+ ]
. ' S 34 -
W —AUTHORIZED uott
1 |
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CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

S M O rowyp-pY gounsDATA HORIZID  roais kecown 1o,
s+ 31 March 19%
. Material: Aluminum Projectile: Cal 430 AP W2 Mz: 3 reh 155
Submitted by:Frankford Gun to let Boreen: 23.83! Partial CompLlate
Type of Test:Developmont lst Screen to 24 Screen: 32.42¢ 1 T HA
8ize: ,522” x 18" x %" 24 Screen to Plate 240.L8¢ Selngusuneen
‘ - Plate No. Obliquity: L5°
5 008712 Powders 475
: Gun No,: 14,0221,5
Rd No, | Charge [Veloo!ty Result| Ri No, | Charge' felocity | Result
‘ [, 30 Ammny-
1 21‘ 1730 Disr,
2 2, | 15%% PP(P)
3 2L 1719+ PP(P)
L 25 1716+ | CcP(P)
5 25 1678+ | PP(P)
L--—é 26 187, CP(P)
1 29 1780+ CP(P) o]
! 8 |25 |1698e | PR(P) g .
9 29t | 1797 CP(P) . ] E —
1 :
1 . ]
;
4+
1 'hd-—t
“1 -~
e 4 11
n H
L
PR B SDNNON PRI SRR e pgy

—
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CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

rrac v Fee
2 Be. MY

sz}g?mvav-aom DATA i/}

Material: Alumimun

E'I]‘ZN‘: l{)‘lkfu}m I‘U.
DATE: 31 Marech = 1 April 1559

Projectile: cal .30 AP, M2

Bubmitted by: Prankford Ars, Gun to lst Screen: 23,83 Partial Complete
Type of Test: Development lat Boreen to 24 Soreemn: 32,62¢ T P EE
S8ize: 517" x 18" x 36" 24 8Screen to Plate 2/2.23 SRR SREnnynY
Rianx Pl. No, Obliquity: 60° ]
m 008711 Powder: 1759 - 2,64, IR
Gun No.: 10225 - LL7L7 11T
R4 No. | Charge |Velooity Result: R4 No. | Charge| Velooity | Result
Wf—m CrEYYS
1 27 1 PP(P)| 16 61 2753 | CP(P)
2 28 1926 FP(P)| 17 60 2711 | Dis. B2
3 29 2016 Dis, | 18 59 2627« | CP(P) o
L 29 1973 PP(P)| 19 58 Lest | CP(P) HT
5 3 2186 PP(P)| 20 58 2550+ | CP(P) o il‘" T
| 6 36 | 2270 | PP(P)| 21 58 Lest | PP(P) (HH
7 38,5 | eh21+ | BE(P)) 22 | 58 | 2500 | e, s
8 Lo lost PP(P)| 23 58 2958+ | cP(P) g
GUN 79 L300 AT XO, ), | 58 2595¢ | CP(P) 6 an
9 58 2lgge | PP(P)| 25 58 Lost | PP(P) H
10 6 2916 Dis. | 26 58 2ls2s | PP(P) E
[}
11 & 2746 CP(P); 27 58 2s5hbe | CP(P)
12 60 2656 | pp(p)| 28 58 2577% | PP(P) g
13 61 Leat PP(P) ] o
U a 2653 CP(P) ]
15 é& 2748 Dise
. 1istie Limis [Protecfion) :
Llow ion -
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CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

Material: Aluminm
Submitted by: Frealfesd Ars.
Type of Test:Development
Size: 522" x 18" x 36"
Nramx

o

Pl‘ b.

ROUND-BY-ROUND DATA

Projectile: Oal .30 AP, M
Gun to lst Soreen: 8,07t
lat Screen to 24 Goreem: 11,9R¢
24 Screen to Plate  16,35¢
Odbliquity:  60°®

Powder: 2166,

Gun No.: Lk

Rd No m !:lr;;i.ty Result| R4 No, | Charge Yolocrity Result
R 58 29i2e | CcK(P)

2 56 278e | cK(P)

3 93 2593 PP(P)

L 5 | 2764 | cp(P) ‘

2 93 2972 PP(P)

6 sl Lest PP(P)

7 5 | 2688 PR(P

8 Sy | 2738+ | PR(P)

9 S, 219 | pe(p)
| 10 59 2713 PP(F)

8 5. | 2732» | PP(P)
| 32 | 56 | 2870 | Pe(P

\ | $6 | 2615¢ | PP(P) —

W | 56 | Pyese | PR(P)
35 5 | g8 | CP(P
| 26 | 56 | S7%e | GR(P)

¢ Pt {s Lialt &ﬁ:ﬁ on) - s
- 217
mmrfm—ﬁ WW{“—{

VEIOCITY - FEET FPRR

Flo. 3G wkCGRD KO,

DATE: 2l April 1959
. Partial Couplete

~4 4 4

+
44 ++4 4
+

-

-
b 444

I 1 WP

GUNe W SUDNINA PR SUBuRe b 3g)
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Matsrial:
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CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

ROUND-BY-ROUND DATA

Adlumi oum

Projectile:Cal 30 Pnpnt-sumhti

b

b

¥'S 2N Y

13 April 1959

Submitted by:Prankford Ars., Gun to 1lst Screen: 11,66¢ Prartinl Complete
Type of Test:Dewelopment lat Screen to 24 Screcr: 10,02 [ tyeenisjo R
8ize: .522‘:18"x36" 24 Screen to Plate 9,00! A TOREERES Aunni
Obliquity: 0® o P
ooa'nz Powder: L4759 Lot d
Gun No.:  1,022),5 *'ﬁﬂ 111y
* it L 4 3 B 2 B S 8 2
[ e S g S {
er No. | Charge Velooity Result| Rd No, | Charge | Velooity jResult 1 j ,H +H
ﬁﬁh fp. Grains + jp«»—»—» 3 -
1 bo | 365 ok}l 17 | 2 | 2,09« ICP(P) ! gEsssESuuant
BN
; -4 4+ 44 4 4
(2 30 3037 |cHe), 18 22 | 2378 Iose. || beod! :
‘ -t - 4
3 25 12678 | CR(P){ 19 — 2 ngn OP(P)_, H TR T
B 1 bt 414 4 4+ -+
L[ 20 | 49,6.7,,_@22(21{ e _TM R | ITTITITT ﬁ T
5 | e 2611 w;,,ﬁ,(}!fi?) . ; B M; iﬁ r% J,JL’L
I T
o | 20 21, V,P!’LEL[”MM N ] L ‘ [ -+ ] Lt -1
o -l 1»—*.
1 @& ﬂm',wff(f),“hﬂ A A S O ! 't rf- Hiw it
8 21 | 2W3s cP(P)ir 0 OO IR N g 1t sugban
9 21 |eedy | PRP) A | g P H
i 144 E
10 2 ey !,EQ’)?LMA A J g THHHHH
= 29 CPLPﬂ S T — i BEEasRssss
2 |z lems [ own SRR S - T
33 | e s | el b HH
j : BRSRE
n‘_‘___ 21 22”‘ T’ . u'».‘?.._4._ t ' 4L‘1 ) j:glv--(» e
HiFHH
| 15 | 22 - 2343 | PR(P) L HUTHTHIH
B (RN | PR T B R
L d»‘*b‘i»* p—4
TTHH T
*¥50 1§ Linit (Proteotion) = 2 | 20091 | is s 11
| Fopptration 111 ] 1T
Lew Pastraticn 1 [ L
_4_"_ —_—t - 17 4 ;ﬁp.q 4 4
4444 b4 4
-1L<L 4 4
-4 I 3 O S
P~ b = e e s e e - ] H4311 41
M o 4+ 444
+$ 4 4 4
ot e 2 e et F R - Ege N— B T ‘ b -4 -4 ==
T ] 11
b
- Tasemetnem i s dEECIERIECE I A o< - - - H
B ti”’h»l z'? ‘} ‘ 51 ! ] <4" 1]
. . i1
© [ TMODIEY vt rY’f‘ sptHoRiEs | heodi] g
l-n—sw — el

D i B ESARMRPK S ek BT o 87
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CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED
ROWND-BY-RQUND DATA FIn G RECC D
TAYF: T
Material: Alumimm Projectile: Cal 30 Ball M@ A tpril 1959
Submitted by: Prankford Gun to Lst Screen: 60.65! ___Partial | Complete
Type of Test: Development lat Screen to 24 Screen: L9.57! R IR
Size: ,766" x 18" x 36" 24 8creen to Plate 182,07 J T T -
BxaoeEx Pl. Mo, Obliquity: ﬁ° —+ 1
Powder: 759
w 734-881(2) Gun No.: 102215 1 1
T T @0 ] d*
R4 No. | Charge |Velooity Result| Rd No, | Charge| Velocity  Result
)/ b6 T 94 & T o — 1
1 |30 |@03 |orry | ] N gassssans
| 2 21 1933 oP(P) L h90a IR
' - tﬂh‘w—#—-ﬂ-—*
3 25 1677+ | PP(P) ] R
L 26 1799 Disr. e ] 1T ]
5 2 | 1808 | cp(P . i ks
6 25 * | 1899 CP(P)
7 25 + | 1Bl oK(P) o s +t :
8 26 | 1830 CP(P) . g rog : 1]
9 25 1807 | op(py | E
10 25 | 1694 | PP(P)| ) N ay u
11 2 . CP(P E e I
| 5 | m99s | CR(B) | L ool
12 25 1699+ | CP(P E i i
13 | 25 | 1681 | pier ] - ] a
Y 25 t , Cp(P S B Wl suundunan
15 | 25 | 3700 | CP(P) 4 HTHITE
|16 | 25 | MPLs | PR(P - N S T e
4 T M;: j: 4 ::
1isti¢ Limit (Protectd HH R
e Mtqa 11 1
prod s
CONIpLiv AL 1
MODIFIED MANDLING AUTHORIZED HHBEHTTT

=X

WY IR PUPEREE PR MRSl S § 4T
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CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

.o ROUND s 3 ¥-ROUND 2 A4 FURING sECCKD ™.

Material: Aluminum Projectile: Cal..’0 Ball W OMYE: 2 april 195
Submitted by: Frankford Gun to 1lst Soreen: 60.65¢ Partial Couplete
Type of Test: Development 1st Screen to 24 Screen: 9,57 TR
Size: 768"x18"x36" 24 Screen to Plate 183,67 St Tl

- 4

Badeeex Pl. Noo Obliquity:  30° 11
734881 (2) Powder: 4759 -1+ttt
] Gun No.: 1,0021,5 T

~ — b5 IS ENRENEEERRERN
-

2 )
g

Charge (Velocity|Result| Ri No. LCha.rgo Velocity | Result

30 | Lost PP(P)

Tt mms

32 Lost PP(P)

3 | Lost CP(P) |

T
i

I

B LT TI VS KIS SEPSIEE -

4
¥

W |weet lee(®)y |4 issi

o ko = o o e
r).
"
1]
3
M
1

» |z lmw| | | ¥

e ond e et s s -t 4 -1
3, | 2338¢ | OP(P) R HH-

11
i
i
1

2202 PP(P)

4+
1

O (@ |~
=

3, | 22l8e PP(P)

1

B

2287 Diar,

=
het
[

,
4
i
+

___2_2_2! PB( P) s e e e e o e M»w—- "r_‘;

|
:

) 5h +| 2313 PP(P)
W | 3 +|2285  CP(P)

2

e

B
12275« [ Gp(P) | . ‘F SEgsEasmans

=

|
S T e it et Sl | i 1 jEpas
| slliatie limit [Protection = 2392 fpe - : *
‘ . 4
t

T—— —

on a 2315 fps ] 11 + ] I )
73y e -¥ $- +-- 3
1oty Penetregion _ ;3_3%21? f ;
- [
- T T4
1] T
r *—*r« ==

CONvitivi. | g FHTHT
T WODKTED N0V (NG ATAOMZED 1 Wi iatidie
- B A i

Rihs R RESHORGN Y NG SUDEUE e

B-12
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CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

Sela ROUND-BY-ROUND DATA FTRING RECORD 100.
Material: Alumimm Projectile: Cal .30 Ball, M2 DATE: 3 April 1959

Submitted by: Prenkferd Ars. Gun to lst Soreeat 60,65! Partial Yobe
Type of Test: Development 1st Soreen to 24 Sureen: L9.57! T LIT T

Sizes o7 x 18" x %" 24 Soreen to Plate 187,07¢ BEENRI H

b ] Pl. Mo, Obliquityx hs-. 1

73~881 (2)  Powder: 4759 - 2L66l
w Gun No. 5 = L7l

R4 No. | Charge (Velooity Result| R4 No, | Charge | Velooity | Result
1 Lo 26ly» | PP(P)
BD GUN PO 300 MAGNUM Ndb LLTLT
2 e 262 CP(P
3 60 2666« | PP(P
L 61 2683+ | CcP(P
5 61 2730« | PP(P
5 -
1
8
9

é1 2736+ P(P)
61 |28 cP(p)
61 | 2760 | cP(p)
60 2713

[ CP(P)

-

od il

1i 1l

L

am

1

A 0. ATUE VNS ¢ S - 3o




o po—

CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

se 7 A ROUND-BY-ROUND DATA FLKING 'FLCHD NO.
Wuilby o7 '
' CLipiTe: 1
Material: Alumdnum Projeciile: Cal .20 Ball, M2 3 Aril 193
Submitted by: Pramkford Ars, Gun to let Scresn: 60,65' 11,53  Partial | Complets
Type of Test: levelopment lst Soreen to 24 3creen: L9,57' - 10{,&'*{_‘"{ w =3 ]
Slze: 766" x 18" x 36" 2d Boreen to Plate 188,L6* =~ 15,70t [ IT11:1T] H
) Fl, Mo, Obliquity:  60° : +4 H
m 734-881(1) Powder: 2l,66L
Gun No.: LLTLy T
|
(m No. | Charge Velooity|Rssult| R4 No, | Charge | Velocity | Result
—_ Ips +
A 70 3123 PP(P) | -
CHANGED DISTANCES, NIV PLATE NO. 181701, SIZE .79L"x%"x 30"
2 70 | 3352 PP(P) H ’S
3 72 s PP(P)
4 70 | 3560 | pp(p) -
5 (¥ 3595 PP(P) ui

[—

YEIOCTTY - FEET FXR SECOND

o Baljisti % obtdined ﬁg

SO S5 ADONNIIR PRSI SRS BN 9o
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ORAS -0 Rev.,
2 e B

MO IR DHRANSAN MIMORIZED  Fmove Recoso No.

3 aril 1959

Material: Aluwinum
Submitted by: Frankford

DATE
Projectile: Ce) .30 AP M2 z

Gun to lst Scresn: 60,65¢

Partial

Complete

Type of Test: Developmant lst Bureen to 24 Soresn: [,57¢ ™
Bizes 766" x 18" x 36" 24 Screen to Plate 188,L6!
Rxtamx Flate No. Obliquity:  60°
m 734=881(1) Powder: 2466l
Gun No.: LL7L7
— 3507
R4 No, | Charge{Velooity Result| Rd No. | Charge | Velocity | Result
Gralne|  Tpa
b} 70 Lost -V} Y
2 70 | 219 | Dier, . .' }
3 70 3203 P(P)| | —
L 70 275 | CcP(P)
5 10 3U2s | cp(P)
6 10 Ju6 FP(P) ]
1 10 3168 PP(P)
8 70 3152 PP(P) e g@
9 70 % | 3181 | PP(P) 1 E [ o
10 70 *~ | 3389¢ | PP(P)
11 70 S| 233+ | PK(P) ] E
12 70 +| 218« |PP(P)
13 | 70 %] 32le |CcK(P)
:--r—} b
-
o¥50 Ballisthe Liais [Frotection) = 3196 fpe : B
Low Ponpletd Peastrs - £ ]
d - 1
vy J8 S
A~
-
"x’ L W T R
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CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

e ..flppr-BYuROUND DATA FLEING KECORD NO.

Moo " AUTHORIZ iy

' U/ OATE: 10 Awil 1959
Materialt Alvz:dua Projectile: Cal .30 Fragmat-gimulating
Sutmitted dy:....iford Ars. Gun to lst Boreen: 11,65¢ _ _Partial , Complete
Type of Test: Develoment let Bcreen to 24 8creent 10,03¢ LTI LT
8ize: 798" x 0" x 30" 24 Screen to Plate 8,93 11T
Utanx P, ¥, Obliquity: o° -
m 183701 Powder: 179 - 2,64,
Gun No.: 14o02l5 - L4747 [
Ra No. | Charge [Velooi%y / Result| R4 No, | Charge | Velooity | Result
1 o | 393 | pr(p) | —
} —

2 Lo 3467 PP(P) _

CHANGED GUN TO o300 BAGNUM NO. LL7L

3 60 Lost PP(P)

65 206 PP(P)

) 10 3206 PP(P)

- JEET PXR SBCOND

% WIstie Lialt o)
ne [
COMEIDENJIAL

ODIFIED_HaNnLIz] AUTHORIZFT L
»=1
CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

M WS AN SOpTae Fwend OO PE)



CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

CADAC XY CRavy
3 pe V2

MODIFI VY- FIC ROHNR OFRORIZED

Material: Alumimm
Submitted by: Frankford

Projectile: Ca) +50 AP M M3t 7

Gun to lst Screent 60,63¢

April 1959

FIKING RECORD NO.

Complete

Partial

Type of Test: Development lst Screen to 24 Soreen: L9.71¢
Size: .T66" x 18" x 36" 24 Boreen tc Plate 183,291
28omm Plate No. Obliquity:  30°
m 73881 (1) Powder: 35483
Gun No.: 2
Rd No. | Charge [Yelooity Result| R4 No, | Charge | Velooity | Result
Oralne Jf
1 8o 7e | OP(P)
2 70 121, ! Disr, 1506
3 75 | 1275 | PR(P)
| L | 80 | 1335 | cr(p)
3 75 1283¢ | PP(P)
6 15 1238s | pp(P
7 - 80 1328¢ | CP(P) g
1
[ g
. tion) =
‘ 41 * 128
tion -
CON| HUEMJﬁL 3




I YRR

CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

MODIFIE Robdi Siiikoumid DIARIZED

Material: Aluminum
Submitted ty: Prankford

Type of Test: Develomont

Projeotilet
Gun to lst Soreen:
1st Bcreen to 2d Soreen: l9.71¢

Cal

DATE:

«50 Ball W2
60,631

Size: JT66" x 18° x 3" 2d Screen to Plate 183.29¢
] Flate No. Obliquity: Joe
73-881(1)  Powder: 35683
m Gun No,: 22
- _

Rd Wo. Cmty Result| Rd No. | Charge| Velooity | Result|
1 100 | 1503 | Disr, jm_w_ o
2 90 TN oP(P)

3 70 123 Disr, — ]
L 70 | 1236 | pP(P) ] ]

5 80 Lost FP(P)

&6 | 80 1340 Disr, S
1 80 1318+ | pp(P) 4o

[ 8 65 oL | Diar,

| 9 |85 |uswe |eemd| | 1
10 68 Wios | CP(F) I D - »
n_ (85 |aMofe lcpR)| L L ]
R a3 13%se | OP(P) . -

A3 | 80 1X8% | PP(P) b ]

! _ I

*V50 |Balllstilo Linit (Pomtri\uoa) - 1367 7

B ; Ou.ph% e on i is;g; ; ]
CONeiGLR AL |

MODIFIED HiNOLING AulTHORIZED |

B-18
CONFIDENTIAL--MODIFIED HANODLING AUTHORIZEZD

FIRING RECORD No.
7 April 1959
Partial Complete
{ b4 ¢ 4+ 4
+ 4 4+ v 4 g
-
= o
F1 b § -4 4 -4
- S
-
P ey
S e 1_1-.‘1->- »H..j
B
~+—4
—
—4-4~4-4--4
-3
p—g o
- 4~
- & -4 N
B +—
- -4
4.
—
e I
-
by o =
4 4 4
f ] FENRRROE
b - 4 4 4
44 4
R
b 4 4 4
- 44 4
o
o F -4+
. 4 4 4
= >4 § 4 E 4 »j
g A § 3
L 4 L 4 44 14
< b 4 e O N = b 4
44 44 4

SUiR B 2IBRBEEN PONTNe SADUNE W Py




CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

ROUND-BY-ROUND DATA

Material: Alumimm

Projectile:cal 30 Ball a2

Sutmitted by: Frankford Are. Gun to lst Screen: 11,68¢ Partlal |, Complete
Type of Test: Development lat Screen to 24 Bcreen: 10,04* i "}1 vi b 4+ I
Size: 1402L,* x 30" x 30" 2d 8Screen to Plate 8,94 SESERRARENE
2ty Pl. No, ) O'bliquity: 0° [ 1
m ¥293 Pl #1  Powder: L1 Seyni
0y Gun No,: 1512536 SOhni
1 r+1r 1+t 1+t
R4 No. | Charge |Velooity|Result! Ri No, | Charge | Velooity | Result sRign
Beains | " | 1T
1 Rl | ) _ N
\
2 31 |29 | cep) Wt
3 28 | 2215 | CP(P) B o H H
26 | 2176% | cp(p 11 H
4 ! L7 SR - - 11
5 2l 203, PP(P) B 1]
T
6 25 2063 PP(P) i 13 1
yd 26 206 PP(P) ) 111
pent
8 26 + | 2125 PP(P)| 4 g Z;F‘ i
9 ey _jewh g eep) | | L i H 2
b 4 o -
|10 28 | 2205¢ | PP(P) - E [
ahls
1l ,@_1_4_22}2‘__&(21“ B —1 kgt [T
| a
2 |29 |eeme |ome) | 1 KB :::.:E'H
13 20 | 22300 | PP(R) I DR A S E HY
:t:» - : g
13111 - {]
— B TSN N SR S 44 + 44 4!—.
SRSEESNS 1.
»«J;A;‘
, HiH
- «-j:
- T - 49 L
1 M ) ! r‘L"!
v rs L e it ST ii !
CORFIDTTITAL HiHTHI
N ofiale Shuaalie M
anq‘) ;‘M‘i l“{ r 7‘. “l.’ ° d B Bd

| %

& 4

kod

DATE: 1 April 1959

le

e R SGIUETS RS SDSwER W SET

CONFIDENTIAL--MODIFIED HANDLING AUTHORIZSD



CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

et 05 oNINES e mb Shevis o8 pg

ROUND-BY-RUUND DATA Fito oo dB8CukD g,
Material: Aluminum Projectile: Cal .30 Ball, M2 DATE: & ﬁlp,:ﬁ Br
Submitted by: Frankford Ars. Gun to lst Screen: 11.68! 7,95 Partia. , Complete
Type of Teat: Develomment 1t Screen to 24 Screen:10.4,! 12,q0Y 7 i)W
8lze: 1,024* x " x 30" 24 Screen to Plate 10.34* 10.65' Lt
2tenx Pl. ¥o. Obliquity: 30° T11
mm %293 P1. /1 Powder: L799 - 2446,
Gun No.: 1512536 = LL7LT 111
r T 339&“ ]
M No, | Charge [Velocity Result| Ri No, : Charge| Yelooity | Result
R
1 2 | 249 FF(P) ]
_g 35 2556 PP(P) _ 31
Lo 2816 PP(P) i — il
ED GUN, <300 MAONUM 0. LLTLT l ] {:
| L 70 | 3496 CH(P) T ;
5 @ | 38 CP(P)
,__é 51 2831 Dis . o H
7 9 2980+ | CP(P) g
e 57 2865 PK(P) E -
9 1% |em | Pp) :
10 /) e | P(P) E e
]
11 60 30e5¢ | CcP(P) |
- %N | 29508 | Pp(P) T
) /] 29000 | Pr(P)
IR 9+ | 2995+ | ONP) 1
' T
% ) Lt (Protection) = '
Penstration - tps | TR
Lew Nastratjcn = 23 ’ ! sulny
- g:
1+t 44
. ! ;* 1
S SO boL Mt
COT LA i HH tH
ODITIED Hbcani1of, Qlﬂ[lilli‘l~*'ﬂﬂ 4

CONFIDENTIAL--MODIFIBD HANDLING AUTHORIZED




CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

ROUND-BY-ROUND DATA

Material: Aluminum

Projoc.vile: Cal (30 Ball, W2

B-21

I ..
Fin g gan v 2,

DATE: 15 Apridl 1959

Submitted by: Frankford Ars. Gun to lst Screen: 11,68¢ _ _Partial | Complete
Type of Test: Developmsnt 1st Bcreen to 24 Screen: 10,04* t.’? Ch i ’i.iyj
Size: 1,02L4" x 30* x " 24 Screen to Plate 13,74 SREASESASASKS
2itamx Pl. . Obliquity: ] s FH R
m X293 Pl. §1 Powder: T
Gun No.: Lu7L7 afing
-
RA Wo. | Charge [Velooity Result| R4 No. | Charge Velooity |Result
i Gralne ;;
1 10 3 PP(P)
2 15 3993 CP(P) . — |
3 yb) A3ee | cRP) | L N T
L 12 3504 CP(P) S N
5 79 3®e¢ | PP(P) ] mﬂ' i
6 70 | e | GH(E) - 11
7 70 e | cP(P) i ) AT HHH
8 & | 3ws | pe(p) N gpm
S S I B E ;w
l — e E. 4 4 4t + .4
S S é“ 11T
— VU WU o ~ ] =
*¥50 Pallistie Limit (Protecfion) = A2l g;" - L piggdags 1
o - ~ N : j{-i“ 4’1_ ,,14[ -
Pesstyagion ot g IRESERRSEnsisite
=T R
= 4:} g 4 L 2= 3 ‘A»j
B T SE—— Pﬂ 1 : ] } 4 b 44
] - - 4 - - -4 ]:
* e
[ SRR S _ ¢ . ¢ 4+ 444 -4
- ' b H Q - - b 4 -
COPEETNIAL | | T
=1 =1 Snthopior 4 1 »
MODIFIED wADIING AUTROPD T | ettt HITidiLL

CONFIDENTIAL--MODIMIED NANDLING AUTHORIZED



CONTIDENTIAL--MODIFIED HANDLING AUTHORIZED

LK
e

Matorial! Alumimm

ROUND-BY-ROUND DATA

Submitted dy: Prankford xs.
Type of Testt Develomment
Size: 1.&&" x 30" x 30"

Projectilet Cal ,30 AP

Cun to lst Soroensn.éz'
1lst Screen to 24 Screen:10.029
24 Screen to Plate 9,00¢

Pl Mo, Obliquity: o0°
m 293 F1. #1 Powder: L759
Gun No.: 1512536
R4 No. | Charge [Velooity|Nesult| R4 No. | Charge | Velooity | Result
R L4
1 30 2009s | cP(P)
2 26 -~ u m.
3 2, 1952 | PP(P) ]
L 25 2028¢ | CP(P) o
5 ey 19d, PP(P)
6 25 | 1975¢ | Pr(P)
1 854 | Jolle | PP(P) —
8 2081 | GP(P) ]
t siem) . o 7
P“ e

VEIOCITY - FEET PER SECOND

Fin NG KECORD L0,
DATE: 13 April 1959

Partial Complete
e+ ?"
+44 -4 +4
-+

J o

444
-

4+

Ll
4
b4 4 4
4
-
-
o e 4
L
4
]
L4
-
44
"f L ot ol
44
b -3
-
nsod 1t '

N g W
=

L 2 g
. 4 §.

L




CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

Al RQUND-BY-ROUND DATA FIKNG KECURD 140,
Material: 4dlumimm Projectile: (al .30 AP, M DATE: 1, Apetl 1959
Sutmitted by: Prankfard Ars, Gun to lst Screen: 11,68¢ Partial Complete
Type of Test: Devalajmont 1st Bcreen to 24 Soreen: 10.04* :
suo. 1.0e4" x 30" x 30" 24 Screen to Platzs 103!

Pl. ln. Obliquity: 30;9

Pl. Powder: 7

m T Pl e 151253
R4 No. | Chirge [Velooity|Result| RA No, | Charge| Yelooity | Result

W
1 3, | elss CP(P)
2 32__[2»s | crlp) -
3 31 2309 T‘"m
L 20 |2122 | pR(p) A _
2 .. 1.2 2256e | cP(P) —
6 2. (2135 | pe(r)
7 29 2168+ | PP(p)
8 29 + (2206 | pp(p)
9 20__ |227ee | GP(P)
10 29 T [2206e PP(P) A
11 30 20 | cP(pP)

CONFICHNTIAT “

MONRED HANDI | T
CONMIDINTIAL-MODINID HANDLING AUTHORIZID




arp. toow

2 e M

CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

Materisl: Alwmirnum
Butmitted dy: Freankford Are,
Type of Test: Development
Site:1.02L" x 30" x 30"

A, No.

ROUND-BY-ROUND DATA

m %293 P1. A

Projectile: Cal (30AP, W
Gun to lst Soreen: 11,68¢

lst Screen to 24 SBcoreen: 10,0l

24 Screen to Plate 13.7U'
Obliquity:

Powder:

Gun No,!:

hs‘

4799 - 268,

1512536 - LLTLT

R Yo, | Charge Velooity|Result| R4 No, cm‘v-muy Result
WS I
1 3% 2529 PP(P)| 17 56 lost |Dis, |
2 o | 2723+ | Pe(p)| 18 5% | 2781e |CP(P)
CHAMGED OUN|,300 MAGHUM MO, |LLLT
3 70 13433 | pisy | 19 56~ | 2735+ |PP(P}
L |73 %3 | pa,
5 70 3386 CP(P)
6 65 26, cr/™)
7 60 loat cK(P)
8 56 | 2812 | cP(P)
9 S 1262 | P(P)
10 56 | 2150 | PP(P)
n 57T [ 2836 | cp(P)
12 56 2086 CP(P)
13 56 2836 cr(P)
Uy 55~ | 2R0* | oP(P)
25 | Sh 12683 | PP(F)
36 |5 leas | pxp)
o Ustis Linit om) »
Lew Y0 [Penctration E
MODTETFT P

R Susts

Partial

FIKING RECOKD NO.

DATR: L, Apeil 1959
. Complete

1

LR o ot

E‘
€

-

++

i
L

e o

>

‘‘‘‘‘

Hrpe s iy e ot st
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CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

ROUND-BY-ROUND DATA

Material: Alumimm
Submitted dy: Frankford Ars,
Type of Test: Dewelo

8ize:
Ny

1.008° = 30E z 30"
n. ¥o.

Projectile: Cal +30 AP, M
Cun to lst Screem: 11.,68¢

1st Screen to 24 Soreem: 10,Ql;*

24 Soreen to Plate 15,3

Obliquity: 60°

e, = Bl e
M No, m‘c{'obuty Result| R4 No, | Charge | Velooity | Result
d 70 [ 308 | prpP)
2 73 | 368 ! pe(p)
-
a i
o ) Lindt @otaimed ]é
=13060 Lpa
CONFIENTIAL
“MODEIED [HANDUIN .
25

BhTE:

VELOCTTY - FEET FER SECOND

Fioba e HD NO,

15 April 1959

- gy

Complete

e 4. SUNUEEY SenvEy Wmens 0 gy

CONFIDENTIAL--MOBDINED NANBLING AUTROREZED




CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

Materialc Aluminum
Submitted dy: Framkferd Ars,

Typo of Test: Development
Sise: 1.0R4" x 30® x 30°

n. do.

ROUND-BY-ROUND DATA

- Enidhate

Projectile:

Gun to lst Soreen: 7.65¢
lst Screen to 24 Screen:
24 Soreen to Plate 16,50!

Obliquity:
Powder:
Cun No.:!

60°®

35683

22

DATR:

Cal .50 AP,

12,000

M No.

Charge [Velooity

1

Result

R No, | Charge

Velooity

Result

210

PP(P

PHP)|

3

2951
20 | o,

rr{p)

Fit,Ng cRCORD KO,

o e

16 april 1959
Partial lote
- 4}-4

111t

!

1T

e

1 -4 444




CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

S0 ROUND-BY-ROUND DATA FOUWNG FECOKD 30,

MTE: ) Aprid 1999
Material: Alwminwm Projectile: gal .30 Ball M2
Sutmitted by: Fremkferd Gun to 1st Screen: 0465¢ 21.65¢ Partial Complete
Type of Test: Develepment 14t Soreen to 24 Soreen: |g,§7¢ ;5.0Po T
81ze: 1.l0T°x18%x36° 24 Boreen to Plate M0R.,07° 18.10° 1
Sbtam i, Mo, Obliguity: 0° H-+ -+

Be%y-4o Powler: 2664 a8
w Gun No.: Lh7T

R4 No. | Charge | Velooity | Result

= of 3B

&
g
E;
g
4
g

3
+

late l$ %ﬂ 1&1"_#9:;5- |

B

Foubmk‘urnp

[
[~

- FEET FER 8BCOED
A4
;

e

SEEE
A
|

4
L]

Py

®
B

' evso tallten (Provection) 330 T

]




CONFIDENTIAL--MODIFIED HANODLING AUTHORIZED

A ROUND-8Y-ROUND DATA FIKING RECORD 10,
Material: Aluminu Projectilss Cal ,X0 DBall M DATE: 8 jpril 195

Submitted by: Prankford Oun to lst Screen: 21.65' Partial ;, Complete
Type of Tect: Development lst Soreen to 24 Boreen: 15,00 ' :

8ize: 1.97" x 18" x X" 24 Screen to Plate il D! n 1
T Plate do. Obliquity: %0°

HARB8 LA Powder: 2L66l
m Gun No.: LL7k?

Rd No. | Charge [Veloocity|Result| R4 No, | Charge | Velocity | Result

'l

1 70 327 PP(P)

2 70 3357 FP(P)

%o ba)listie|linid 4, | 1
- fematratsion * 327 fps




CONFIDENTIAL--MODIFIED HANDLING AUTNORIZED

A ROUND-BXr RGUND DATH

FIE.NG RECCRD KO,

DATE: 3 April 1959
Material: Aluminum Projectile: Cal .0 AP R
Sutmitted by:Prenkford Gun to lst Soreen: 60,65¢ Partisl lete
TYpe of Test: Developmsnt lat Screen to 24 Soreen: 49,.57! T
8ige: 1,497" x 18" x 3¢" 24 Screen to Plate 182,07! JENBEN
nwy Plate Mo, Obliquity: 30° -
HE289-Y,C Powder:
m Gun No.: L7kt .
H
Rd No, | Charge |Velooity Result| Ri No. | Charge' Velocity | Result
Sl | ;
1 10 Lost | Disr, T s
2 70 | 31715 CP(P) R0
3 66 3000 CP(P)
N é 2839 CP(P)
5 % | el FP(P)
é 59 2%1 PP(P)
1 27%e | CP(P {i
8 59 Lost PP(P) f g
9 59 263s | PR(P J{ E
| 10 | 60 | 2650 | Dpisr. |
1 60 2573 PP(P) l:
12 é0 2615 PP(P)
;__IL._J 2176 CP{(P)
' 60 2638¢ | oP(P)
| 15 | 60 4| 2¢kie | PP(P)
% | 60| 2eee | Pr(P)
17_| %0+ | oégee | or(p)
Y50 Minit k&m fon) = g fye ]
- ¥ ®
fow Jonetee . e
[ ]

e

FIED HANOLING AUTHORIYED
M, LN TN T

CONPIDINTIAL--MODINED HANBLING AUTNORIZED




CONFIDENTIAL--MUDIFIED HANDLING AUTHORIZED

SRR 45 AIARAN ftvae SOV S 39y

i ROUNDNPY!RQUND TIASA FIK.NG HECCKD ),
Malerial: Aluminum Proaoctuo.: Cal .50 Ball I2 M 6 dpril 1959
Submitted by: Prankford Gun to lst Screen: 60.68¢ Partial | Complete
Type of Test: Development let Screen to 24 Soreem: 19.71! AT LTI
8120:1.197" x 18" x 3" 24 Soreen to Plate 183,2! 11 113
Shbesex Plate No. Obliquity: 30° u
w H6289=1C Powder: 35683
) Gun No,: 22 ags
2o} st
R Yo, | Charge [Velocity Result| Rid No, | Charge| Velooity | Result
a&m*tn
1 o (D CP(P) HH
2 15 | 1984 | pder, _
3 135 | 1946 |Disr.
N 1% | 1978+ | PP(P) ]
5 138 | 2037 |cp(P) ' 2
6 135 | 1980+ |CcP(P) 3 - aghs
1 132 | 1962« |CP(P) .
8 130 | 19le |cp(P) g
9 125 | 1808e | PP(P) | S S E T
10 127 { 19a4s | PP(P) E ‘
t
d -
}-—-a
T
*¥50 1sthe Linit (v iomn) » 192 fpe
l--...!. on hed t IUNVTENIISIN WuN—
Low Pene on - ]
- 44 4
- i
CONBILEI AL
WPDIFIEQ HANOLING | AUTHORIZED
B-30

CONPDENTIAL--MOBINED HANDLING AVTOREED




CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

il M ODIF IESouteNaYiNG&LHARORIZED FIRING FROCRD }O.

Material: Alumimm Projeotile: Cal 50 Ball MR 1 6 April 195
Bubmitted by: Praskferd Gun to lst Bereens 60,68¢ Partial ; Oosplete
Type of tz Mllpu lst Soreen to £4 Screent .71' | :
8ises 3 * = 36" 24 Soreen to Plate 187
R mio Noe Obliquitys é0®

- Kl -
i Gun ¥o.t =

M Yo. 'Yelooity|Result| Ré No. | Oharge | Yelooity | Result

2 [l ek |
2 210 | 204, r(r)

2

_ ga.—_.*z-lﬁ-

- JRET PXR

T ! Aokl ;d a.m_ youe m +
] ool
T . i p il
poma ) 4
¥ 4
ey
1 ' »
) 4

SNSRI SRRNS S W gep

CONPIBENTIAL-AICOINED NANDIING AVINORLED




CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

. MODIF I Ekbuvsm.mrouorers

Materials Alumimms
Sutmitted dy: Frankfoprd

Type of ] Dnloput

Projectiles

Oal 50 AP R

Ouwn to lst Soresns 60.68¢
1st Soreen to 24 Screen: 19,710

FIRINC RBOORD NO.

DATE: 6 April 1959

Sise: . x %" 24 Soreen to l'hh 185.&'
s mto ¥o, Obliquitys
rrerve it S oy 3 ”“”
M Yo. | Charge [Velooity|Result| R No. | Charge| Velooity | Result
1 mm 550 cP(P)
2 135 1977¢ | op(P)
|3 |25 | ie72¢ | pR(p)
L 130 192 | cP(p)
5 1857 | PX(P)
é 128 1887 | Disr,
126 1897+ | PP(P)
8 108 1948 | Disr,
9 |1 3940
20 ® | aess'
STt 1953¢ | OP(P)

Partial lete

l«-

13
1

SR - G5 TIGS PRV v W0 4oy

CONFIDENTIAL--MODIMED HANDLING AUTHORZED



CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

OBIRC.- 1383 (Bov)

= MomﬂXMNB"ﬂﬁuomz% yom ’;“” o

Material; Almimm Frojestile: 0al %0 AP, R nggﬁ
Sutmitted by: Prenkferd Ars. Gun %0 lst Sareen: ¢ 10,03¢ Partial lete
Type of Test:s Dowelepment  lst Soreem to A4 Screentl.7) 10,0%7 L
Sise: 1JO7" = 18® x % 24 Screen to Plate 1978 15,70°
S n. % Obliquity;n  60°
m BR884A Powler: 35683
Gun No,: 22
- L2
M ¥o. | Charge [Velooity|Result| Rd No. | Chargs | Veloesity | Result
TSN T '
[ 1 210 | 2059 P P)
2 210 | 207% Dis. n0d 8
3 210 | 208l rX(P)
L | 20 | 908 | PHP)
L] 20 | 2928 PP(P
|__caamogo opspaNces
[ 6 | 215 | 340
7 220 | 326 (r)
4
2 s
i
ﬁ 'Y
oM

- S FUSOES G - ag)

CONFIDENTIAL--MODINED MANDLING AUTHORIZED



CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

i (10 e MODREBP 1B BOIAE PA04HoRiZE D

Material: Alumimm
Submitted by:Frankferd Ars.
Type of Test: Development
Size: 1,767° x 18° x 34"

Projectile: 5] .30 Ball, MR

Gun to lst Boreen: 11,53¢

1st Soreen to 24 Soreent

30,00°¢

24 Soreen to Plate 9,05°

Obliquitys o°®

Powder: 214664,
Gun No.: L4747

M No. | Charge [Veloni “y|Result

R4 No, | Charge | Velooity

houult

1 T2 _!I:g“ £XP)

2 T2 385 | rH(P)

FIRING RECORD KO,

TE: 9 April 199

Partial , ' lete

VELOCITY - FEET PER SECORD

w' ”222-'0

SRR 2

U

ULy AL

ODIFIED HANDLING AUTHORI

Ep

3%

L B e R

CONFIDENTIAL--MODIFISD HANDLING AUTHORIZED




X, 13
2 b S:

CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

VIODIFIED HANDI juit. AU'!

Material: Aluminum
Sutmitted by: Frankferd Ars,
Type of Test:Development
1,767" x 18° x 36"

Size:

ROUND-BY-ROUND'DATA

mmtih! Cal .50
Gun to lst Sareen: 11053'
lat Sorwen to 24 Screen: 10,00¢
24 Soreen to Plate 10.L45¢

Rxamxx Pl. No. Obliquity: 30°¢
rwrveres — S AU Yoy
}n No chrgolVolooity Result| R4 No, | Charge | Yelooity | Result
. Bt IR B Geins| I
‘3 70 3333 CP(P)| 17 6 | 2968 | cr(p)
K 66 |- 320 | cr(r) 20 6. 2833 | pis, |
3 60 | 2798e CP(P), 19 @ | 2933 | CP(P)]
b 28 2715 PP(P), 20 61 209 | cP(P),
5 60 208L7e | cp(p)
[ S8 2676 PP(P)
1 59 | lost Dis,
8 59 | Lest | PP(P)
9 R 2799 PP(P) .
| 10 60 _PP(P)
1 6 4| 2806¢ | PP(P)
12 a 2606 P(P)
B @ 2x9 | pr(p) -
U [  Dise
| 15 @ _Ilesy | ONP)
16 10\ aTe | re(r)
Holt g erton £
o treljion : £y
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FIKING +ECORD Lo,

'UREFU ATE: 9 April 195

P&rtlal Complete
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MODIFRIYNRANNORNGT AVTHORIZED

Projectile: Oal 50 Ball M2

Material: Aluminm
Bubxittsd by: Prankford
Type of Test: Devel opmmnt
1.,767" x 18" = ¥
Plate No.

w T73-871)2)

Size:
2itumy

Gun to lst Soreen: 60,63¢

FIRING RECORD NO.

DATE: 7 April 1959

lst Boreen to 24 Boreen: L9.71!
24 Soreen to Plate 183.29¢

Obliquity: 30°
Powder: 35683
Gun No.t 22

M No,

Mgoﬁolooi ty

Result

R4 No, | Charge | Yelooity

Result

1
3

ﬁiwﬂl

PP(®)

40 |2047e

PP(P)

W3 |2068s

PP(P)

AL,

CP(P)

PP(P)

CP(P)

-3 | O

CP(P) |

Wllistio Limit)

Inrtial henet

Protedtion)

tion

107

B-36

Partial lete
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Subaitted by:Frenkford

CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

MODIFIeDuit-#3t RGN BARORIZED

Materialsy Aluminum

Projectile:

DATE:

Sal 50 AP M2
Gun to lst Screen: 60,68!

Type of ¢+ Development lat Boresn to 24 Soreen: /9,71!
8ize: 1.767" x 18" x 36" 24 Screen to Plate 183.2);
nTsex Plate No. Obliquity: 300
m T3-871(2) Powder: 35683
Gun No.: 22
1
Rd No. | Charse |Velosity iReeult: Ri No. | Charge | Velocity | Result
Crains| Tps
S S O ' I Y CP(P) ,ﬂ
2 135 | 20l4e | cR(P) —
3 132 | 1961* | Pr(F) ]
L 1L | 1974 | oP(P)
5 135 | 199+ | Ck(P) ]
6 130 | 1913 | PP(P)
1 132 1937 PP(P) ,,,:_4“.4- -]

CONFIDENTIAL--MODIFIED

B-37

VELOCITY - FEET PER SECOMD

FIRING RECCRD G,
$ rpril 1959

Partial Complete

4

|44

P

.

nummm»m

HANDLING AUTHORIZED
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