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AESTRACT (U)

Thirttif aluminua alloy armor plates varying in thickness from 1/2 to
1-3/4 inches vere faraished by Fraford Arsenal fbr ballistic evaluation.
Protection ballistic limits were obtained for a number of obliquity -
thickness conditions with caliber .30 AP, ba.l, sad ragnt-s alating
projectiles, and caliber .50 AP and ball projectiles.
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1. (U) at VA-low

Aluimi arr Is not nev to Ord'"ce. $pecificatUs for elulan of the
200 type hae been in .dstence for sap'omately fifteen years. Se speci-
fications aro for pltte of aialo w t *oo purose is to dett sad pro-
tect aganst soll framents and smll-U- projctiles. 4tr aty the
2024 type aluminum 4doe not 1U itself to the constructim of vicles because
of the welding diffimties encountor.4 wben coarentional tmflqpws are used.
Therefor eldable type of aluimm (X03) whic& offter @A protction spin t
fragmets hae been selected for the .13 f ll-traed personnel carrier. This
selection of alumina over steel armor was to obtain air-transportability for
this vehicle .

Ballistic tests have been coaftcted at sereal arsenals and at this Proving
Ground on aluminum alloy armor which is hit in mvsita content. These alloys
have been primarly types 5083 ad -456. To supplement existing data Fraakford
Arsenal requested that ballistic limits be obtained on several thickneuses of
type 5083 alua=I armor at four obliquities with several VoectIl*s. The
ballistic tests conducted on these plates are the subject of this report.

2. (U) Ou8CIMrl4 OF KM M~U

2.1 teri&

The thirteen aluminum alloy azmor plates, type 503, furalied by
Frankford Arsenal were identified sm iven in Table 1.

Table I. Aluminum Alloy Armor Plates urnished by Frakftrd Arsemal

Actual Thickness
Naninal Thickness, Taken at APO) Size of Plate,

1.980.1 1/2 0.10310 30 by 30
07118M 1/2 .51 18by36
00871 1/2 .5%2 18 bY36
183MO 3/4 .704 30 bY30
73A-081.l 3/4 T766 18 by 36
734-M8-2 3/4 .768 18 by 36
JA93 1 1 1.130by 30
J&"-2 1 3 by 30
86289Ac 1-1/; 1.50 18 by36

8626542 1 a is by 36
y3Aden- 1-3/4 1*7] 3

734-ft1-3 1-3/A a sby3

llats nt oapt or uset la test.

3
C
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!'1.2 Prolectiilea

The projectiles used are listed below:

Preptile, F t-1m aldn, Caliber .30, wit g prains.
bhz'dness 29.31 P4 .

Projectile, Bll, Wi, Caliber .30, veiat 150 ralns.
Pr.4.ectilj, 3.11 M, Caliber .50, wvit 703 raibs.
Projecile, AP, N2, Caliber .30, wlot 164 grains.
Projectile, AP, M, Caliber .50, weit 710 rains.

2.3 Rifles

The rifles used are listed below:

Rifle, Accuracy, Moim type, Caliber .30, No. 422=45.
Rifle, Accuracy, Nonn type, Caliber .30, No. 1512536.
Rifle, Accuracy, .300 Magnum, Caliber .30, No. 44747.
Rifle, Accuracy, iKum type, Caliber .50, No. 22.

3. (c ) DEWT W OF MW

3.1 Procedure &Aaa Resuits

The aluminum plates were gaged fbr thickness prior to firing. Bach
plate was smated in a rigid plate butt for testing at the desired angle of
obliquity. Attempts were ae to obtain one ballistic limit (protection). for
each of the conditions listed in Table n.

table ii. Conditions for PL

Thickness of Plate, Obliquity of Fire,
inchel Projectile dore*a

1/2 Cal .30 Bel 0 30 45 60
1/2 Cal .30 AE, U 0 30 45 60
1/2 Cal .307.0. 0 - - -

3/4 Ca..30 f3tl 0 30 45 6o
3/14 Cal .30 A, - 60
3/k. Cal .8. o -7-6-

3/#"1.50h~ a a a
3/4 Cal .50 ,APO- 30 - -

1t -.130 ULa 0 30 145 60
10 3 A#1 0 30 145 60
1t .5 *M 60

M - -
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Tale nl eo.t'd

Tidwe.s of lAte, OblIVIty of Fire.,

1-1/2 Cal.30h11 0 30 - -
1-1/2 Cal 30 A, i - 30 - -

1-1/2 Ca .50 %U a 0 a 60
1-1/2 C1 .50 AP, - 30 - 60

1-3/# Cal .30 0 - - -
1Cal .30 AW9 - 30 - -

1_3/4 Cal .30 Bal a a a a
1-3/4 Cal .50A , MR - 30 -

F.S. a Fravnt-Siaalating Projectile.

Ofhese conditions were to be ballisticsll evaluated only if limited firinp
revealed a sigificant difference between the ballistic limit. obtained with
Cal .50 Ball, M and Cal .50 AP, M2 projectiles.

V50 ballistic limits (protection) were comte thed -bout the test by
averaging the three lowest velocities resulting in omplete penetration ad
the three highest velocities resulting In partial penetration with a velocity
spread not exceeding 125 fps for all ons used in the calculation. Where it
was Impseible to calculate a ballistic limit without e the 225-0
spread the five lowest velocities resalting in compete pmaotrata m the
five highest velocities resulting in partial penetration were waveres to Cra-
culate the ballistic limit. No limit ves plaw on the velocity speed for
this ten-round calculation.

?be firing procedures, and methods for detemaing partial and ea~ete
penetrations under the protection criteroa folowed t e outlined In Oat-
nance Proof Manal pefltsU 50-30 end "0-10. For the different test condi-
tions the pan-to-plate distances varied and worm recoPe In the ro -by-
ro~d ata sbeets. On al firing with th fzsmat-eilting projectiles
this distance VM limited to aLsrolt ely 30 feet or less to proes: yw and
t ublian of this bant-woeed pojectIle.

Usround-by-mon tabalations of firing dafta my be foun In Aendix
C. A smry of the test results is ivm I* Tab] U1.
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Table III. %=waxy of Test e.sults

Ballistic ListThicbkiee , Obliquity, (Protection),
Plate so. iaches Ptogeotile eree f
Grog t (la-inch)

198PI 0.530 74LJ .V n, U I M 0 1564I9W1 1 .530 Cal .30 3.11, M2 30 1903
1982il .530 Cal .30 3 11 45 2173008711 .517 M .30 Smu*, M 60 2715
00871.522 cal .30 AF*, I 0 &1370
008712 .522 Cal .30 AP, I 30 1499008712 .522 Cal .30 APOI 45 1731
008711 .517 Cal .30 AP, X2 60 ist &2546
008712 •522 Cal .30 AP, MR 6 0 2nd &2788
008712 .522 Cal .30 F.S. 0 2382

Grou II (3/-inch)

7T' -881 (2) .768 Cal .30 Bal, 0 1711
73-4-8ft (2) .768 Cal .30 B1.1, MP 30 222
744-881 (2) .768 Cal .30 u11, M 45 2690
1C3701 .794 Cal C .0al$ tM2 60 3595 RP734-881 (1) .766 Cal .30 AP, U2 60 3196
183701 .794 Cal .30 F.S. 0 3493 HP734-881 (1) .766 Cal .50 .I1, iN2 30 1301734-881 (1) .766 Cal .50 A?, I2 30 1367

Gr u- IIn (1-inch)

,2 I) l.oe4 Cal .30 Bll., 1t 0 2221
1) 1.o4 Cal .30 Ba1, me 30 2974

J6293 (1) 1.024 Cal .30 PRaU, M 45 3424
C]a .30 Ban1, m 60 b

J6993 (1) 1.o Cal.30A1,IM 0 1995
39(1) 1.oek "1.30ANJ, 2 30 2222m93 (1) 1.oe4 Ca -jo A?,, o5 25j6293(1) 1024 Cal .3 A?, NO 60m

J6293(2 1.0k Cal .5o AP, i2 60 3104"B

OEM~ IV (U-12 &ac)

6289-4 1.497 Ca .30 %U ie 0 3398
.288-hA 1-497 Cal .30 .1, V2 30 3W27u69289.J 1.497 Cal -V APO W2 30 2668uOS2P-0c 1.1.9 Cal .-% 3.1, me 30 191.2*.a97 .4i 0 1 Ii 60 28%6 6

368 1.,97 eal $, AP.. U2 1915
~a6 11497 Cal .50 * MRit00 3161?
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Table III cont 'd

Ballistic Limit
Thickness, Obliquity, (Protection),

Plate No. inches Projectti.t degree r

GroM V (1-314 inch)

73)4-8n (2 1.767 Cal .30 Ban, M2 0 3)e85 HP
73ii-871. (2 1.767 Cal .30 AP, M2 30 2334
734-87 2 ~ 1.767 Cal .50 as 2 30 169
73)4-87 2 1.767 Cal .50 9.11 M2 30 1039

ften-roand ballistic limit.
b'~ondition not fired - limit of gun reached on a thinner mterial.

HP - No ballistic limit obtained. High partial penetration (protection) shown.

Two ballistic limits were obtained on the 1/2-inch plates at 600 obliq-
uity with the caliber .30, AP, X2 projectile. Twenty-eiht rounds were fired
on plate number 00871.1 and a ten-round limit was estimted to be 25)46 fps with
a 218-fps spread. Due to the large spread and nuimber of rounds fired, a second
limit was attempted on the sam plate. Limited area prevented completion of
another limit on plate 008731, therefore, a second plate, 008712,9 was used.
fThe ballistic limit obtained on this plate was 2788 fps (ten-round) with a 217-
fps spread.-

An attempt~ was made to obtain a ballistic limit for each projectile
obliquity - thickness condition, although the nazim 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 mad. to
determine a ballistic limit at a higher obliquity with the sae projectile. It
should also be noted that on sam* of the firings near the maxima limit of the
gun the powder charge was not varied as required in the "ujp and down" method

seem OPK 50-30, par. 3.3,2.0), for a ballistic limit which is statistically
correct (see Appendix B). Miso coaltion could not be prevented without aban-
doning the test or exceeding the maximam safety level of the weapon. Since the
velocities were spead over a 91-tpe ramp without -a champ in propelling
charge it is suspected that the error ios mall.

Sam of the data generated frta the firings contained in this report
have been presented srqaicaLly In Figures I through 3 .

The test plas described earlier included seeile firings with caliber
.50 ball ienaion to -deterxme If there would be ay difference between these

ballistic limIts aMA those taken with caliber .50 AF. Fipre 1 indicates that
this curves for each p'oJ.tne Mallow am another very closely. Wea firing
confirms earlier tests, conducted at ?zinmktord Arearnal. - okc tho similarity
uhowin ?ipz 2.gm all conditions with caliber .50 ba&i wone mt fired.

7
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Figure 4 presents the performance of the alumium alloy type 5083 with
respect to approximate weights of MIL-A-12560 steel (hardness 363-401 Van) and
300 Uhn steel armor. The performance of the alminm aror exceeded that for
the steel ap to about 250 obliquity. Insufficient data beyond 450 obliquity
prevented comiparison at the hiah obliquities. It is realised that almin
armor primarily is considered as desirable for protection against steel frag-
ments, but the al'inum does give a superior perforIce 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 obtained on another area at the sm or slightly
higher velocity. This indicated the aluminum alloy plates migt not be homo-
geneous.

4. (CM) CONCUSION

It is concluded from the limited datad obtained herein, that the aluminum
alloy armor (type 5083) gave a superior performance to an equal weight of
steel at obliquities up to 250 when attacked with caliber .30 AP projectiles.

5. (CNH) REC(ONIMDATICW

Although aluminum alloy armor (type 5083) is considered primarily for
steel-frament protection, ballistic data should be obtained on promising
aluminum alloys with =malms pro lectl eZ

12
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Pfc, Or Corr.
Test Director

WN1. C. PI8A
Chief, Armor Branch Chief, AutcmWt.ve Division

APRVE:

Assistant Deputy Director
for Engineering Testing
Develoment and Proof Services
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AFPENDIX A

Correspondence

I:r. Kleppinger/mca/7120

0-fIlA-1320

6U ,'J'CT s allistic T#*sts of Aluminwu Plates

TO: Commanding (,eneral

Aberdeen Proving 3round
Maryland
A/Ts r :. FS, Yr. '.t. C, Plzss

1. In accordance with the telephone conversation on 17 larch 1959
betien r. '4. C. 1,ss of AI!3 and *r. D. 14. Kleppinrer of TA, a ship-

ment of aluminum alloy plates will be made to AIG within the next week
for ballistic testing.

2. The shipment will include th- followinr plates, each plate
identifiable by a lot numbers

Number Size of Flate Lot Number

1/2" Thickness 1 ea. 30" x 30" 198211
1 Pa. 18" x 36' 008711
1 *a, 18" x 36* 006712

3/A" Thickness 1 ea. 30" x 30" 183701
1 sa. 18" x 360 734-881-1
1 @a. 18" x 36" 734-81-2

1-1/2" Thickness 1 a. 18" x 360 i685-'
1 ea. 18' X 36 H*23 6 .\
1 *a. 18' x 36D l52U)-4c

1-3/A' Thickness I *a. 18" x 36" 734-871-2
I ea. 18' x ?6" 734-471-3

3. It is desired that A-PG personrsl test these platee to obtain
ballistic limits under conditions of projectile attack as listed in the
following tabqlations

A-1



I/w' I L u..%) jll d 30"  h5O /jO

,,i;.-3 .. ,J - - -
3 3i, 0 }0 (00

Cal..*3) A ' - - - °
Cal. .39U 00 -

0.4.. * 0B lkl : * *Cal.. ,.112 - 0 o - -

l-i/?"T1-eknes Cal..30 all Oe 30° - -

Cal. .30 AI P2 - 30°  - -
'al..LcO ,.. t 2 1 0 20,

l-3A' hickness Cal. .30 ,all 0 - -

Cal..30 Al-I2 - 30 - -
(al. .30 it j2 - JO

Cal.. a.l 50 * *

Ii. It will Le rioted that in u,is taeLl~atica, firin u of Cal. .50
tiall a-munition have been nr,,rked with a,, astrrizk. It is believed from
past exeritenc th-it these projoctiles will munction emse,tially as /i4
ammunition a'ainst this tarr-et mat-riel. It is su,-'jested tht "screenina'"
firintu be race at rfih and low oblicuity in an attempt to verify this be-
lief. If the ballistic 11-its of tho I:'L. .50 all are not airnificayily
different from th- Cal. 50 Ai . ? in th-ci;' scr nins, vurther ftriri of
the Ca..*0 ,,a)l i rot warrm ted. fv,, d- sion ol wheth r to continue
£firinC of tfe, Cal. r0 !,all is left to your ex srience awd jud emrnt.

5. laLs of 1-inch plAtp mriond in th ;ihon conversation will
be made t a lAtnr dote. One-inch lmo o, hajd at this arsenal is not
represAtgtive nf the qialit. of plate w ich can be produced at thi tfine.

6. It it inderatoo that funds for ,)roject T4-005 from, 0 1O are
available at AO for thns- firinra.

7. In Uae with the docision roached at CYiAC on 4 March, firints of
1-1A inch plate usine 20ma f .. at 0 e are in pro-roas at ttiis arsenal.
Theose plate will be forwarded to At in th(- next two weko for confirua-
tory fi rin a.

1 0k .i,• 0.. IIDh



ORDNANCE CORPS

FRANKFORD ARSENAL
PHILADELPHIA 37,

PENNSYLVANIA Yr.Kleppinrer/mea/ ;'0

IN NEPLY

,"eR Yo, OIDM3-1320
SQ

SUBJ CT: ballistic Tests of Aliz.inum Plates

TO: Commanding Ceneral
Aberdeen Proving Ground
Maryland
ATTh: D P6, Ir. 4. C. Pless

1. In a letter dated 19 March 1959, this arsenal requested AG 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 niot available at that time.

2. Two plates 30M x 304 x 1i" of A14Ig 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 TB4-OO5 funding.

Projectile Obliquity

IR Plate Cal. .30 Ball 00 300 450 600
Cal. .30 AP142 00 _30 450 600
Cal. .50 APi2 - - - 60

4. It is requested that fired plates be retained for possible me-
chanical and metallurgical tests.

FOA THE CO!MINDER:

l.P. GEORCL
Assist,, o

A-3
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P-taile,! T,.!t Datu Sheets
TtQUND-BY-ROUND, DATA FIh2G (1,CCkD:

kAterial: Alw~um PreJetile; Cl4 .30 Blall WQ D!:2Arl15
Subuitted by: )'rankf ord Gun to lest Screen: 60.65' Partial Cop late
'Ty"p of Test: Davalopmnt lot Screen to 2d Screen. 49.571 T
sit*.: .530" x 30' x 30" 2d Screen to PlAte 182.071'

Plate No. Obliquity: 00
198211 PoWder: 4759

Gun No.: 1402-J15 I

RdNo. Cbarge VeloityRevultl PA No. Chmrge Velocity Result

-1 24 ____ _ Dlior. _ _ __ _ _ _ _ _ _

2 24 1682 Dlior . __

3 24 1766 CF(P)

4 23 1653 rPP
22 --9 ___ -___ _

6 22 1517* Pi'(P)________

-7 22 1626* cp(p) _ __

a 22 L _______

2 22 355. F)4
10 22 LOS t PP) _____

12 22 L06t PP(P) ____ __

22 22 Lost P)

13_2 LOS t PP(P) ______

S22 1536* P1~L-__

I15 22 1560. PP(P)

16 22* 1656 __-

17 292 159 ci'(p) __

*M 3.11.. c Limt (Prote tiozn) - 15 ___4_

1it Paiti 1Iliitrtion a 1 50-
OAWCtu114 *fnetrtioi_ 1565_ r _

-U9 fps

_____ 0____ '1r tjL'~ I' iL -Httttt

M WFI) 1ANG1 ING WTH WhO __

13- --f f -06" -0-0 - OW6 lot

COMM" TSA W.MSSPIU NANSUN AUTMOSIZI
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tO'JND-BY-*tOUND DATA. 1Z jX

)aterial: Aludaint, Projectile: C % 030 Ball 1_ Dk'r: 2 1pil 1959
Suoitted by: FrarA±I>,rd Gun to let Screen: 60.65' PtirtIal Complete
Type of Test: Dovelopwat 1ot Scr-een to 2d Screen: 10-571 -
size: .53V" x 30"' x 30" 2d Screen to Plate 153.67' 4 _

itPlato No. Obliquity: 300

2dk 1)6211 Pcfvder: 4759
Gun No.: 4,25

RdNo ha Ve1 elocity Result RCL No. Chiurge Velocity 'Result

1 30 207 cP(P) _

2 28 1970* cp(P)--2

3 26 1788 P"(P)

5 27 1845 PP(P) -10C______

6 27 113L ip(P) -__

6 190* IT

1_0 27 385* 1?(

11 28 1935 Di~__-

12 28. 1943* C(_

*V50 ballint a Limit Protoclioi 1U3 ~ fw ---_ --
High Partia: Ponotra ion - 18 5 f~s
Low xrlst4 PonotrL lin ___3

COWFINUAL..MWFWD HAWN AU THOIZID
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,MO.IZE TZM MD=]I NO.

Mbtoria): Aui a Poeov11: 0. .30 3.11 W D I April 1959
SuWitted by: Fruukord oun to lit BSrom: 6o.65, I
T~. of Toot: Devolopnut lot Screw to 2d Soew: 9'
Size: .530" 0' x 300 24 Sore.n to Plate 6g I

Plat No. Obliquity:
ovNo.: I47

M4 No. Cbauri Velocity Result PA No. Charge Veloity Roeult

1 25 1791- __P(P)___

2 1 30 . 1993 ________ ________

il 2 ... Jewr .... OP(P) ___,___ ____

5M 32 21-66 PEWP

6 32 1" PPM ___ __

a 3e Los _ _ __ _

320 2181 2(t p . ___ _

7015- ,S tpms

0I DF(ENIIA ____ _

-A -e -a a- 3A -------ED mrAD aOmE WANUN 4umrn
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WO ZD rnW' m~coim Ito.

mate:'ial: zmas Projectile: Cal .30 u l 1 S Apr1 1 1959
Subinttel by. frwa*twd Gum to lot Bonusn: 60.65' oplt
Typ. of Toos Dvlopment lit Banses to 2A Scream: 49,1451
SI,.: .517* z 18' z 361 21 Screen to Plate 288146'

Mo lat. NO, Obliquity: 600
-LM 000711 Powder: 2

Gun 1o0: 44747

RNo. Ckarge Velocity Rouultj Ed No, ChLrge Velocity'Rsl

1 Oraim

3 62 fe rp

14 60 Le P__P

6- 62 2715* --- -4 -

7 62 M7 CF(p) ~-

8 61 274 apiIL .)~I

2A 5±~P
10 61 2678. '0)_ __

12 61 jrms CO~() ___

RW -- --

Xi FTEI iN ING UTW JIZED __

- -1- 9~
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;O***b j 4 OR 7- E ) Fa:Y" ~:Ie, RD

)~te1.a: Allmilu3 o~t~' Dk m 31 larh 19599

Siuitted by:lrakfard Gun to let Screen: 23.83' Ntia1 COWle to
Type of Tests.Dsvelopmet lit Scream to 2d Screen: 32.62' T 7
Size: *5220 x 18" x 36"0 2d Screen to Plate 235.83'

Ftm late NO. Obliquity: 00 I
0712 Powder: 4759

Glun No.: Uso2245

~Rd No. M~arge Velocity Result lo argel Velocity Result'

1 16A Npp __I ____

2 22 153 CP(P)-_______

J 20 138* P~__ -

9L IS 122* ......

5 19 13L12* pp(p)___ ____ ____

6 20 1147* CP(E) ___

7 19 1362. cP(p) _______

8 19 247 CP(P) _

9L.. 18 225 PP(P) ____ __ __

12 12 A3p~ ~L)- _-

13 19.5 1339* ~? _____

#Mflile~ Limi~t (Pro tion) a 1370 _____

Ma FA rtion s 15
1. "Iseta' kti Ica _ 1282 ___

_______ ___20

_ - UNT UENT V,\

CONmA~@U NNUN1 AVINOSIUM



COt4PICINTIAL-.MOWFIID HANDLING AUTHORIZED

MODIFIP~Lr(~1t~OIL FflG iaco1m io.

)4atorial: AlumiDU Projectile: o*1 .30 A? M2 MA3: 31 March~ 1959
Submitted by:lflhnlCord Gun to lot 8rmn: 23-83' Patial Complete
Type of Teat:DeY*1opwnt lat ScFrfl to 28 Screwu: 32.62' 0
size: .522" x 18" x 36" 2d Screen to plate 237.430'

Plate so. Obliquity: 300
008712 Povdar: 4759

Gun No.: "L,2245

IN Tic, Cbarg. YelooityT Xfoult1 Rd N o. --re~eoiy eutL~~~71 1reA 1 1 0-HR~1

_ _22 OP?5 CPFj V
2 21 11i4 Py{ P BA 4C

3 21r 1502* C P(P)____

4~ 21 A%* PP(F)

5j 21 750 iP(P)l ___

0 22 _ _ _ _ _ _

JL 22 1 iL CkW~~~

_ _ _ 1_ _ 1_ f I

Or li sat Limit Froteolion) f ___-

*e fps

CONPWMkTIALMUINN AUWomM



CONFIDENTIAL--MOPIFIED HANDLING AUTHORIZED

Material: A1'uinm Projectile: Cal 930 A? U2 1I~rh1~
Subi±ttod by: Fraaikford Gun to lpt So e: 23.83' Patial Complete
Type of Test:Develojpient lit Screwi to 2d Boz'.ai: 32.e2
Size: .52x 18" x 36" 2d Screen to Pl~te 240.48'

Bt= late NO. Obliquity: 450
006712 Povder: 479

Rd N. Carg Yelo~t ReultGun No.: lj24

Rd N. Carg Veociy R4rat R No. Charge, Velocity Result

1 24 1730 Dimr.l__ __

2 24 1559 FpP) _________ __

3 24 1719* PP(P) ___

4 25 1716. -cp( p)___

g2 25 78* iP(ip) ___ ___ _

2 6 UM CPU) I___ I_______ __

d~ IL if9W_

25t 10~

a 25 119 p~p

-9_ -25f~ 177 - -_T I

-~~~- - - IT----, e

B-7
CONIU W EAfJ UJ VS



CONFIDENTIAL-.MODFIED HANDLING AUrHORIZED

" ""rW -BY-ROUND DATA i tr, o.

tiles DkI: 31 Mrch - I April 1959WIterial: Al-,wimum lrojectlle , ° 30 AFP m

Subultted by: Frwldord Ara. Gin to let Soreen: 23.831 P -ti I Coupite
Type of Test: Development let Screen to 24 8aScem: 32.629 '

Size: ,517" x 18" x 36" 2d Screen to ?late 242.2'
nP* Noo Obliquity: 600

008711 Powder: 4759 - 2l46 4
Gun No.: 31jo2245 - 1477

Rd No. Chu-Se Velocity Rsmlt Rd No. ChaCrge Velocity Result

1__ 1 W" 27 7PiP( 16 6112753 ____)

_ 29 2016 D. 18 9 2627. CP(P)

4___ 29___ 1973__ ______ 19 58____ ______

52 1%, PP(P)l 20 58 2550* CP(P)

6 36 27o PP() 21 5 lost PjPP)

7 3845 2i 21. FPP) 22 58 j290.

a 40 -ost PP(P) 23 58 2s8, CP(P)

Gu *CO~suio 24j 58-- 2595* -CP(P)

9 58 2LI69o PP(P) 25 58 Et PP(P)_

10 62 2916 Dig. 26 58 4 iP(P)

11 62 2746 CP(F) 27 58 2.1 cP(P)

12 60 2 -'6 FP(P) 28 58 2577. PP(P)

3.3 61 Lest PP(P) _______

14 a 2653{

15 6e 27148 a"* __ ___ _

, I e i t, ,reetion)m t-

_ _.. -_ _ _

_ - £Nlr_-i--, U'7_2i--- L -- IIlI

COWPUTIAL..400gI WAs~samos



CONFIDENTIAL--MOOIFIED HANDLING AUTHORIZED

R.OUND -0X-ROUN DATA FU',Al J, i,(t,}D I1,O.
: 214 Aril 1959

Material: Aluniam Projectile: 0.1 930 A?# N2 W: 4Ail15
8ubultted by: ?ruiksd An. Qam to lst Scree: 8.07 Partial Coplete
Type of ToottDevolommt lot Screen to 2d Eoren: 1192 1..

size: .a5" x lam z 36 2d Screen to Plate 16.35'
mm Pie NO. Obliquity: 600

008712 Povder: 2"
Gun No.: 44747

Rd No. Cblo VolVloit ' Result Rd No. ICharge Vlocity Reult

1 __ ___ 2u s. CP(P)___ _ _ __ _ _

2 56 2M7. _c_? I F."_ I___

3 53 eAL' .. :P(p) 2,, PP(_)

5 1 53 571 CP(P) _ ..___

6 514 Lt PP(P)

7 54 a8 P1(?)

o q,5* PP(P()

i9 54 ~ L 9719 rvE

-2 56 2870. P P(P) if

13 6 2813- PFP(P) _-i

34 56 I .* P) -------
]6 .56 2"/RO c P

'tA ?le C(P)[

..-t bt,. -

- - - - - - -t-. *

M@Nu1.0........... 
dNSU AU? 4~8vwd

cow NU|



CONFIDE NTIAL.-MODIFIED HANDLING AUTHORIZED

ROtYND-BY-ROUNlD DATA 11 - - J.;

Mly- 13 April 1959
Maerial.: Alniumm Projoctila:Ckl .30 ?rs&int-3im=Ilnr
Submitted by:Yrazikford Arm. G~un to lot Screen: 11.66, Pit! tl~ IqI Colpleto
Type of Test:Developumt lmt Scroan to 2d S lO.(z' V0,0e,
Size: .522*x18"x36" 2d Screen to PlAto 9 ,W$ t

-?I* moo Obliquity: 00IT-
006722 Pc'vdor: 4759

Gun Nfo.: V40e24

C1~Y.oot~kuutIRd No. Charg. e oot Val Rsu±ll

203 IPWf 1 22 2.1- ID1.i $

20 -1967 Ii
22 26,11 cA)

20 221 -Int

7 _21 2i4270 PP(r )

10 21 2109

22 241

-4 22- 212 ---4-

22 -P~

)A 22 -23-P3 Pr'(i) T
ftoat a I 21R7t

___It

CON-I_ SN As MOOn AOW AINOSIZED



CONFIDINTIAL-.MODIFIED HANDLING AUTHORIZED

M~terial: A1lninum Projectile: Cal .30 Ball 02 'nF ^_April 1.99
Sumttdby: YrwnkctOrd Gun to Ist Screen: 60.65' P.ti I complete

Type of Teat: Developmnent let Screen to 2d Screen: 49.570
size: .76e x 18" x 36" 2d Screen to Plate 182.07'

2tmP1. No. Obliquity: 00

7 La81(2) Powder: 4759
Gun No.: ]1402245

RdN.Ckarge VelogityRouult Rdt No. Charge Velocity fResfultM~ 3w--n, -

2 27 j1933 ___ ___

3 25 1677* PP(P)____

4 26 1799 ir

5 26 1808 _______- - _300_

6 25 182 cP(P)______
7 25- 1814 aP__

8 26 3.830 CP) ___

9 25 1807 CP(P)i

lo 2 5 169L4* PP( P)

11 25 3.799* CP(P
2.2 25 1699 P()-

_1__25_AIL( e~ n*3 _

Mo FIED AND IftO FiT 0fi



CONFIDP4TIAL..MOOID HANDLING AUTHORIZED

Mterial: Alidn Proj)ectile: Cal**30 Ball W W:2Arl19
Subaitted by: TY.J*.iW4  Gun to lot Screen: 60.65' Petial Complete
Type of Test: Nvlopolnt lot Screen to 2d Screwu: 49. 57' TI TYT 7 T

*io 07668*48360 2d Screen to Plate 183.67t' II-
jm Pl. NO. Obliquity: 300 -- IS734-83(2) Powder: 4759

Gun No.: I14(O245

I Rd N~o. Charge Vlocity Result R4 No. Cha~rge Velocity Result 4

1 30 _______ P

2 32 Lout ()

3 34 Lost CPUP

-3 last ___ _

5 232 riw.

-6 33 .2222 P p(?)

7 34 2338* gP(P)

8 34 2202 PP(P)

9 34 2248. PP(PW___ : ii7 7
304k. 2287 Dp. _

13 34+4 2313* _ PP(P) __

4i2285* CP(P)

fa.mm eI *lmt ft.. olon -* p
- Iion - 33 p

2475. fv
5 l

Nn~; 80i

W UPinN-AL~ueui -000WI AWINUS



CONFIDINTIAL.-MOOIFIED NAN4DLING AUTHORIZED

;~ ~:'ROUND-SY-ROUD DATA s!RJIM JICCOR 10O.

Matrial: Alvodm Projectile: a" .3 al W AI : 3 Apr.l 1959
Su~itted by: Prsmktwd Ars. Gun to lot ScowAt 60.65' a omlt

of ot:I Devloaa 1t Sore= to N &we=: 49,57'
sie:8" z 3 2d Screon to Plate 187.070

gum 1. NO, Obliquity: 450
734-l~- (2) Powe:47 W6

PA 71o. COar. Veloity Revalt Rd No, Chazg. Velocity Result

1 40 2614. FP(P)_______ ___

M!D GUN 0300 MONMN.4447___

2_ 62 22 CP(P _ _ _ _ _ _

4 U_ ____* ___ _ __ -

5 61. 2730* pp _ ____ _

6 61 276 &ELP)
- 61 _______) 0

a 61 270 cp(p) __ __ __ _

9 60 Li.Z1)

-~~~~f l -IF__ .. u -g

CONHSNTIL'M@SUI I6Nsm S A..i



COt4FIDENTIAL-MQDIF 11D HANDLING AUTHORIZED

ROUND-BY-ROUND DATA FiIG Y NO.

I' l.Jai : 3 Aril 1999
Material: Aistm ProJectile: Cal .30 Balls W2
Submitted by: Frewuktord Are. amn to ]st aoroc: 60.65' 11.53' Pstila C iota
Type of Test: Dave1orumut lot Sor.ol to 2d iSowem: 49.57' - 10 ' TW
Size: .766' z 180 x 360 2d Soreen to Plate 188.,461 15.730

lw* pi. NO. Obliquity-, 600
7 Il-8(l) Povder: 4L664~

Gun No.: 44747

j~d No. Icarg. 77__t isl Ro.f Ybre Vloity R~uit

=)ED DI ANCS8W PLAT NO- 17O1. SIP .794 ______O

_ _3 72 34831 _ _ _ _

4__ 70 3529 PP(P)______

5 75 3595 PP(P) ___ - ____ ___

________~~~~~~~~ I____ T____ ____ ____I ___

____ - ___ *1__ __ ___ ______ ___

S~~ I____

-I~ U0t mum I

CONUUWTAL..@S~ NANUN UTWOSXU



CONFIOENTIAL--MOOIFIID HANDLING AUINORIZED

*"° MO"f jft9W P M ORIZED rMN WORD NO.
m 3 4,1.1 19 9

atwa3l: AL4NIMu Projectile: I .30 A? 12
fttba bp % f nktd Gun to lit Soren: 60.651 'tal Comlte
Tno of let: Devoopmeat lat Our*= to 2d Soreen: 49,570
Stiet .766" x 18" x 360 2d Soreen to Plate 188.46,

=Plate NO Obliquity: 600
M-4881(1) Povder: 2L46641Gun No.: 44747

Rd No. Charg. Velocity Remult Rtd 1o. Charge Velocity Result

2 70 Lost - irm

2 70 _1 D-r.

_ 70 3203

4 7 X750 CP P)

6 70 A I'P(P)

_ 70 3152 PP(P)

9 _ 70 3181 PP()

11 70 3233. PPM()

12 70 3212 PP(P) -__ __

23 9 324 cP(i) __-H__

0" ls U Peo Left) 19 tp

.... is rommtratt

- -f - -- ... M.

CONPSSNUL-OU WANNS INDSU



CONIFIDENTIAL4..MODtFIED HANDLING AUTHORIZID

:,,,.JND, BY-ROUND DATA FLU.NG W.CORD NO.

10 Vril 1959
)~~is:Ah-.=zui ProJeoti1a! ftg 3D Fma atml~uatirg

Bubmitte by:*... .tord Ara. Owm to let 'Scrorm: 2.... Partial Couplete
TYp. of Toot: Demlopment lot Scram to 2d 8creent 10.0'
steo: o7940 z 3D x W 2d Screen to PiAto 8,931'

n. p. Obliquity: 00
183701 Povdr: 479. 21664

Gn No.: 140245 - 44747

Rd No. Cu-So V.olmity Result A No. Charge V.locity Result

1 Wo 3W3 pp(p)______

2 40 3467 _P( _) __ _ _ _

C N)GD UNTO0 WN 5 GHM 44747 {

4 70 206 Pp(p)

___ _I_ I___ _ I__ _ I__I__F I

'I

"_- - H ' _ _ _

- - ait a" ..-.

CO F,,LN DAL _

IOD1FIE i HA 9.l744 AU ORIZD . 0
. 6



CONFIDENTIAL..-MODIFIED HANDLING AUTHOR IZED

)Wterialt Ailun Projectile: Ca e5O AP NO Dk 7 Apr1 1 199
Sultted by: PuYJaford o=z to 1st screen: 60.63' Partial complete
TyM of Test: Develoywent lot Screen to Od Screen: 49.71'
Size: .7660 IS x8 360 2d Screen to PJlAte 183.290

FWM late No. Obliquity: 306
73Z ]8 (1) Powder: 35683

Gun No.:1 22

A Igo. Mule_ T*l*iY Result PA No, Charge Velocity~ Remlti

1 80 * ___ ___

2 70 3.0~ Dir. 150__ _____

3 75L 1275* PP(P) __ __ _

5 75 1203. ~P(pj_______________

6 75 12300 P1(1)l___ __ __

7 -W

*L

ties~I~l I I~ ___ __

SAW U t ies ia

S AT

- -T N TUEi-47
-~UR EoPw

- - - - - . .H. .in



CONFIDENTIAL-.MODIFIED HANDLING AUTHO IZED

IMOD FE 10 uW~kWU ZED yTJIWuc RECORD T40.

Material: AlUKinm Projectile: Cal e50 7pl 2
Submitted ty: FwuWrd Gin to lot Sorew: 60.630 Prtial Complete
Type of Test: Developwvnt let Screa to 2d Soreen: -.71'
Site: .766" x 180 x 36" 2d Screen to Plate 18329'

Plat. No. Obliquity: 30 *
7--- -34.881 (1) Powder: 35683

Gun No.: 22

Rd No. Cbarg. Velocity Result Rd No.ICharge Velocity ]Result

1 __ o10 1603 _Dtiu. I
2 90 161 p -_ _ _

8 0 123 P(P

6 80 o Dt. P) I___

7 80 M PIi

9 85 1331* P ......

10 88 3410, 0 ( -

fi

141--

.150116l * Lixit (Peui. tio) . 1367 f

*_ . ,_ _..._ . p+ , _ _

MODI IUUH+NLGAUT m4
1 I-18

COWPUTA-MSA ANU UTWSIE
I



CONFIOENTIAL.-.MMIFIED HANDLING AUTHORIZED

ROUND-BY-ROUND DATA ''~'

Material: A1Uinmm Ph'oJ~ctiie:Oa1 *30 5a11 A9 a 4tpu15
Suttd by: FranktOrd Arm. Gun to lot Screwn: 11.68' ptt e C*pIste
Typ. Of 'Test: Devoimt lit Screwn to 24 Screwi: 10,049 4
Sizel LW x 30" x W0 2d Screew to Plate 8.940'

no, 5o. Obliquity: 0 fl
awn15"R4" J293 PI Al Powder: 4759

Gun No.: 1512536po

Rd N**~leoiyRs~,P No. Charg Velocity Rsult _

2 31 2329 c ~ ~ ___

6 25g 2063 FF{p) ____1

7 26 _2116

a 26-4 2125 ___ __ __

9 27 214 FP(p) _

J0 28 225 __ __ ________

11 28 f, 1 7J1 tU1

27 29 _2j

1OP 29NU L.i W61 ANSU



CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

ROUND-BY-ROUND DATA , , l.

)Wterial: Aluminum Projectile: Cal 930 Ba11, W2 AT: I r~
Submitted by: Frnkfw-d Ars. Gun to lot Screen: 11.68' 7.95' Parit I. Complete

Type of Test: Dev'lopnent lit Sreen to 2d Soree:10.4' 12. 1 ! .

Size: 1024" x 30" x 30" 2d Screen to Plate 10.*34' 10.65'
Pi. No. Obliquity: 304

i l.i Povdfr: 4799 2461
Gun No.: 1512536 - 4j747

M No. Crge Velocity Resulti Ri No. Charge Velocity Result
ur in g xvi"I

1 32 2U9 __P)_ -_-

2 35 2556 __P() ' __ :

40 2816 PP(P)

_____E RGuil .300 ONWM i.h4747 _ ___

IL 70 3 CP(P) _

j 02 j3w 0(P) ______M_____

6 57 2837 Die,

7 59 29600 CP(P) -
_ 57 2865 PP(P),

9 58 2879 2PP()

10 99 29140 PPMp __ ___ __

1 60 3O5. cP(r)

U, s9 + me95 CIt'PM)

Low t ftne oi I

WO-!D1I1MrT Lg '-2 P.... -,_,'_ _ z....] Ak ftr,'

CO =# I .010 RIM* - * iCONPMBA~lmMO"-__-- HANSUN@ AUO~OIlH



CONFIDENTIAL..MODgFIED HANDLING AUTHORMIZD

ROUND-BY-ROUND DATA Fl!" r: i.

Material: Uuim frojtx1.i-e: 0.1 .3o man je 1X : 15 Apil 1959

Submitted by: Vroaa~rd Ae. G~un to lot screwn: 11.68' wxil ope
Type of Tests. Dvelomnt let Screwn to 2d Screen: 10,040 i
sit:e: i.Wg z 50' x 30" 2d Screen to Plate 13.714,
mkft P10 1* Obliquity: LI.

.JA93 Fl. #I Powder: 24664
Gun No: 4474~7

P1 No. Charge Velocity Resu~tRd No. CfLr Velocity .,Result

75 j CP(P) __ __

7 170 3"*k CP(P)

-8 69 34X-' Pp(P) MA^ __ ____

- ---- -

01§0 Lot Uit froteaion) -__

I.A

__ WN V JA I'M AUT)IMP"'1- -

COWPUNTSL..@P KNSU AUIO21



CON'rI1fNT1AL-.MOOIFIID HANDLING AUTHORIZED

ROUND-BY-ROVM IATAL FL'"NU t0:0RD liO.

Ustaial VAakford *5 Projectile: Cal '30 AP 9 MOTS 13 Apil 1959
SumteGb:unor r.o to lot screen:n 1166 Parti complete

TMp of Teat: Dmle1.fimt lot Screen to 2d1 Brw:10.02'.......
size: 1CW40 x W0 z 30e 2d Screen to Plate 9.00'

RUM1. No. Obliquity: 00
j~e93 Pl. #1 Povdor: 4759

Gkn No.: 1512536

1 30 two~ CX(P)

2 26 _ _ _ m . _ _ _ _ _ _ _

3 24 1992* rp_____

4 25 20 CP(P) _______

5 24 190 PP(P)_____ _ _ __ __ __

6 _5 Ij. 20 nF(3)

7 i 25:k ~ L~)-

IA-I

Mon! TITSt lh t tt f

COPUA OW~NNN IWSSU



CONPIDENTIAL.I-MODIFIID ISAt4WIM AUTHORIZED

RPQUWI-ny-5tOUND DATX% YU1tYO ~iWU 1V0,

Subouitd by: fr#*ktd Ars. ONm to lot Borw.a: UeWs ?tiai Cc9 lots
Tno of Test: Dl,"vI~p lot Scremu to St Saeraut 10-049 tI
size,, 1*W4L" x 30 z x 24 Soreeci to P:&te to104'II

SUMl h2 N. Ob2lquity: 300 i
J693 ii. #1 Powd.r: 4759

Guan So.: 1%22536

Rd No. Obirp V106lty Result Rd No. Cbr.. Toloolty Result

1 34 cr___

2 32 232 C_ - _ _

3 31 ~j_______

4 28 2W, ppfl)

L J 2
6 2s, ___

7 29 elm* -- __ _ __

10 29 1' 2206. 0__

12 30 301. Cp(p)

a&% form" ). tj

w~ilt NIIA[
ED) ANflU TROR111 PTF

-o -m -Ww -ow "001g
~ ~- -~ -Wi



CONFIDENTIAL--MOOIFIID HANDLING AUTHORIZED

~ .;ROUND-BY-ROUNI) DATA YW~iNG RAco'ED 140.

8Batitted by: Fftazktrd Ars. Oun to let Sorsen: 11.6896' cmlt
TV* at Test: Dive1ojmsut lot Scriln to 9A ftoea t 10,041

alozo 30" x 3W" 2d Scr~ew to Plate)33.74'
MOO no10Obliquity: A5*

~3 n1. i Powe: 4759 - I".6L
Gmi 10.: t532536 - L4747

PA No. carg ve3.oity Remit ad No. charge veloolty Result
amum -iv -

1 36 M_ PPP 17 56 z..t Dim 0

2 40_ 2723s PP (P) 18 56 27810 cFP)

3 2. 70..3U3 AlL 19 5- 7jM5 f(

5 __70 3386 cp(p) ___ _______

6 6-5 CP') ____ __

7 60 £est c P() _____ __

F9 P 6* P(P) 1__4 til

10 56 17500 PP(P) ___ ___ __

11 57 2636 ______

12 56 2666 ___ ___ ___ ____ ___

16 56 2__6 ___

1.4 2"~ CPU___

Uh

4e aa_____%



CONFIDUNTIAL-MODIFIED HANDLING AUTHORIZED

ROUND-BY-ROUND DATA w ~i~o.

W Lerial; Alodim Pro~ectU~h I .*tfl 3 AP. 19 tLE:1 wI
Submitted by: ?rsmkoad Ars. Gun to 1st Screen: 11.68'owet
Too. of Tet: Develort let Screew to 9d Screen: 10,0411 il
size: 1.'"x 3 z 30t 2d Screew to Plate 53i

IS= . s Obliquity: 600
_________m~23 1.#1Povder: 64

Gun No.: J4417

MI ft. O~aV ebm~oiit eeut PA No. mm O vri elcoity hemlt

2 73 10 f(k______-

_________________ _____________ t ____________________________________ ________L__L

TI~~~~ VE AN

C@NPUSNIAL-.S~I fill~i~ i



Cog4VgIENTIAL-~MODWID HANDLING AUTHORIZED

~~ ROUND-BY-ItOJ PATA FKIN'A RKJ( (1{D 140.

suwbtttd b;-: Yrnaktwr4 Are. owm to lot Bcom: 7o651ta 'mos
Tria of Test: DMv1.MAt lot osui to 2d Screent t oe

Sise x.3" 30 x O0 2d Scremmtolatl 36.501
Pie Nb. OblIqilty: 600

M93 11. ~Poudar: 363
0km No.: 22

Rd No. Cbmrg. *3ooity Result PA No. Ckars Velo00t0 ReSult

2 2310 9p I?? ___

-NabAd F).~ ..

------ - - -., - - - -

couruinu L~m~---- ----------in



CONlIDENTIAL--MOOIFIED ANDXINg AUTHORtZED

FIQIJN-BY-ROUNO DATA M4XAW!D 4)

: 3 Aril1 9%
)terial: Am'aw Projectile: "1 .'30 bflI
Subaltte4 by: Vrmafeu4 Oun to lot Screen: 6C0* IJ14 Pirtlal Complete
%We of Test: DMI11 lot Scree to 2d Scr*e: 1#,97 15. --
Site: 11lezxw3 2d Screen to Plate )M,07' U.409
Am*= FU 54 Obliquity: 00B

Gun No.:U7u 5700r

Ad So. -ety Result RA No. Clarge Veloclty beult

2 .ke .37 ma ___ ___

9 7o, t ,ttip)

It 70 loot !P(P)

$41W I _ 54 61 at Il

* 3f.% HL ___) _5_

0 70 led- MO [___P__
to 71 1"$ W(P)___

is 71 i" ELI).___

0YAW I * N SU Uak ot w) 3*9

- ~.*: W-

- ~ 1A1 - - ww w IM
- - - - -



COt4PIDITIAL..MOIU 1UD NA WO AUTfHORIZED

.. ~ROUND)A t-ROtW DATA T1h14G R~XR 0

)Wterial: Almiu&ftn vrje tii a 30Bl K 8 April 199
8uftitted by: y~rord Qtm to lot 8orwiiz 21.65' ta let
Type of Toot: Dv~OT6j1Uut lot sore= to 9d Bar*: ,15.00'
site: ULM7" x 1s" jr 36" 2d Scremmi to Plate ;z 04 V +- I

PlAte No. Obliqilty: 300 il
Gun o. 1747

Rd No. MreVelocity Duumlt PA No. Cr.I Velocity mt

70 32 PI'(P) ___ __ f

2 70 3357 P(P) __ _____

__ ___ili

+ -~ - -

C s"UPUIIMdeAHO A~~

07 Am -----



CONFIENTIAL.-MOtD IO NANOULG AUTNOIUD

5K: April 1959
Material: Almunm Projectile: Cal .30 A? w1

autimttod by:?runktord ckm to lot 8soeai 6o.65# lot*
TM' of Test: Dtveloplnt lot Boreen to 2d Sorew: 49.57 S
set: 1.497" x 18' x 36" 2d Soo. to )Ate 182.071

Flato No. Obliquity: 300
6e89-4c Povdr: 24W +

Gun No.: 44747

Rd No. Clarge oloolty Result R4 No. CLrgo, Veloity Result ....

1 70 Lost Dior.__ _

2 7 315 L S(P_ _

3 66 3000 __ _ _ _ ___ _ _ _ _

4L 6e 2039 ____ ____

659 2,6 1 __ ____ __ _ __ _

8 59 Last PP) _

9 99 L reli) _____

1o 60 2650 Dia. _p_ ._ _[

U 60 2573 jPP(P) ___ __ _

I if

3a m76 (P) ____

16 60 + 6 , O(") I__,_ _ _ I

1,7 40. 060 ... " lt- o'Ml

__l6 IU -2 __ 1A
ey50 t Hr~ ANOL ( THOW

I*wf ~ -W 4. W*A

40H "



COt4UStT1AL..MsiD1FID HANDKING AUTWORIZID

~'k~A~i4? Aauu~ua r~Jc~ti.: r 6 April 199
subitt.6by: Tranktord Gun to let Scrw.m 60.68'Cwlt
Tip. of Toot: DoiYslopmnet lot scr.e to 24 screw: 109.71' 74
8196:1.W7" z 180 " 36 2d Scrw to Plate 183.24' I-I

Plato NJO. Obliquity: 300
W 189lj Pov4.r: 35683

Guin No.: 221Fr

pA 11o. OCinae yeocity Result Rd No. Cbargo Velocity Result
140K~4 --_

3 135 1946 Dior. ________

4_ 135 19780 PPiT j

6 135 1 190* CP(r1 ___ __

10 227 20. Pp(P) ___ __ ______

111

N DIFIE4 HtAM 116 AlIT
- -l - -



CON#IDIENTIAL-MOO IlD HANDLING AUTHORIZED

~4 ODFIE~x3QWW~4NmIHWNIZD Mm An=oz 10.

16toriall untomim projectile si "50 Mal1 ke "S 6 A.WL% 9
Sv.ftteod 071 Fmmato4 am to let ocelot
Tip. of lot AMIMMS6 1t IOwm41 to 21 Sew.. 49.71'
BM*$ loaw" x 381 a W 24Boo to Plate 287 *1.

-mo Put* Net Ob11put~i 600

Oo.:so 22

K go. char" voloolty phowlt FA so. obwvs Tvooity ml~t

1 2-) ] [ i l -f--

3 210 a9i4  _____

___________~~~~ T____ I________I__

-OF--

Aa.. -mo - - -

now. heew4S"4



COt4FIDUNTIAL--MOOWIOID HANDLING AUTHORIZED

2 ...3, t.' MODFiEbubxtvwuoe. m B mooim Ito.

Muria1s: A3UUtam hroj~wtllos 04 eo5 At? W Ma 6 April 1999
8u~dtte4 by: lvrmktov I to 1ot seesma 60*6616aplt

?~~mt or7.t:rT1.pm 1st om to si bveMi 30.71'
515 38" Sx W 2 Mrm to PlAt 1343J4

sa Plate nos Pbllqultys 300fi

Ova No*$ 22

m No. oh"g Teloolty Uselt m& ft. Oharga elty Usmit

5 125 ______PMt

~~~~I D ~ i) __ _ _ __ _ __ _

3____ _____ __(P)_I ____
.. L.. !~2. ..A2. CDir, __ ____ _

j9 in A n z __

1M I I _

-Ri a ~m.



CONPMOGNTIAL..MOON1lID NAMDING AUTHORIZED

MOD~ffLfffMM~fHORIZE o lum~3 OU 0

Oubmitt. by: FrmAkfv4 Are. Cn to lot Somms:~66 10o .03' paztw qwet
200 of T..ti bml~S lot bro to ft 8=VMuIG.71 10.0
sies.97 War it w 6 a* Swmem to plate R97.Ui 3.70'

WHO-"4 1au&u'I 3566
O~m Wool 2

U No. Mw Trseloetty Dalt PA No. Charge eloelty Nomit

1 80 2859 fl(1p

3 230 8U04 NO~.)

4210 2M ____ ___ ____ _

7 -0 3M16 WP1() _

-I - -[ - --

1 - -M E -AA l U

-w mm -os saw #0-10-

-u-



COt4IDENTIAL..MODguED HANDLING AUTHORIZED

I P. 4 MJNW nurm'M m'ffl i' APTHORIZES HwI ~O13W 1~0.

material: Almtn ProJeetile: 0s4 .30 AsUs 19 T:9Arl19
8totted byt:hankfar Arse Owi to lot Sm, : 11.539'- 111 Cmlt
Tip. of Testt DMewk~~n lot Soreen to 2d 8orei'ea 30*001
Ssse 1*767 a 16. x V6~ 2d Sor..m to Plate 9.05'

11a PI Uo.0 Obliquity: 0
~ ~.71(2) Pmdor: 2"~

Gun No.:t 44747

?A 11b. Oarge Toloal -v ]Result MA No. Obarge Volaooty Iv.nalt

a 73 PPM) _____ _ _____ _ _

I~ft L fillL

- ODIFID HAt XOUN AU HOIZE~ -

CONFUSnflLSMOPDN SU AUTHORSlI



CONFIDENTIAL-4MOOIFIID NANKING AUTNO IZID

ROUWY-ROUNDDT rINflG AXME h

MV10IFILI) HAND[ ifaW AU 11oHIZE11D m: 9 Apwl i95
Material: Alui~a Projegeti1 Cal .50 AF# W-
SBtwitted by: hmmkwd Are. Oun to let B=*W1 11.530 -~ omlt
Typo of Test: Developmnt lat Soremn to 2d Boree.mt 10.00I' II
sie: 1.76?" x 18" a 6 2d S@w~f to Plate 10.451
22" Pi. 0 go Obliquity: 300

73LM47(2) POwder: 2"M
Gun No.: 1 U4747

No._ chp,*wt ReltP No. Carge.O.1ty lisl

70___ 3333 _____ 1 62 998 cP0

3 60 A~o !. r 62 (e ~ j cZ(P1

4 58 27m FfW( F 2 61 2Og cP)

6 58 267 _ _ _ _ _

7 59 lu ___

11 60 4- 2806. fill_ __ _ __ _ _

32 61 gut_ _ __

13 62 -F _ _

1- -0 -W9 -A T

-M - -- --

I"ta P"1141 Losi. ILti 7~~
26403

coN~CmNTILUMNI~i IAEN Lv on



CONFIDENTIAL-MODIFIUD HANDLING AUTHORIZED

MoM AM0 W *101E n FIIWG I~cO NO.

Mateial A~m~a rojetil: 00 05 mal me WKS: 7 April 1959

SutmitteA by: pgmw*ford Gun to lot Boreeim: 60.63' lt
Type of Toot: Dvvilepwt lot Screen to 2d $crwIt 149.71'
SMe: 1.7670~ 18* j. 3' 2d Screen to Plate 363.9'

?2 pts mo. Obliquity: 300
734.71)2) Povdaz: 35683

Gun No.: 22

ad No. charge olocity ]Result Rd No. Charg. Velocity Result -

1 340 101 PP("') ___ __ _

It 14 2068* p(P)I

~ 1~ ~xl±- CPU _ ____

5 21e5 2079* P!~p ___00__ ____:____

7 150 9138. CP(P) _____ ____

7 Lw ~ a±~ 48 79p)

____~~~ +ol +.~a _

* lY A

FTIYE1~ goo

-Rt

COSNIKMSSU HAOW AW0U



CONFIDENTIAL--MODIFIED HANDLING AUTHORIZED

1M 0. ',DI 1 W u*m**.tWNI1WR IZED rm0 YMM~r Mcm .

A*ril AlmxmProjIeotil: 011 *5 AP U DA: 6 /Pri 1959
Sub~t44A *y:Fr~nkfGud amto lot Screen: 60.68 allt

Type of 2W~: Devel opment lit Screom to 2d Screen: I,-9710 f
size: 1.767" x 18" x 36" 2d Screen to PlAto 183.241'I
8945IsPto No, Obliquity: 300

W 74.871 (2) Powder: 35683
Gun ]No.: 22

]Rd No. Cha.rre TlltRelt R4N. Iarg. Velocity Result

Grai4TTi I~ I_ fil

~~ OP(Pi

-~--~- ~ 1981* pe~(p) _____

4 13L 1974* cP(p)

5 13 1992* ci-(P)l ___0 C___

6 130 1913* p~)___ ___ ____

7 132 1937* 1P(
I_ _ IJ E__I

3.5 I11$g a Limilt Protb ton) *969 fps _____

- ~ ~ a - -"-~

fie7
CQAgEw3L.MAg ib ANSUN -X OS


