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PREF ACE
AUTHORIZAT ION

The investigation reported herein was authorized
in-Bureau of Ordnance letter S13-1(i)(Re3) dated December
31, 1942 and carried out under Experimental Department
Projeet No, E~661.

OBJECT

: The purpose of the investigation described in
this report was to obtain the variation of limit velocity
with angle of yaw for the attack of 1/4", 3/8" and 1/2"
B8PS by .50 Cal. M2 A,P, bullets at normal obliquity.

SUI2IARY

The curves of angle of yaw against limit velocity
were found to be approximately linear up to 30° yaw with the
limit veiocity increasing at a rate of 0.5% t6 0.7% per
degres of yaw, A maximum limit velocity was approached at
angies of from 4L0° to 50° yaw, thereafter the limit velocity
inereased siightly or fell off considerably as the angle of
yaw wes increased to 90°, Fully yawed (40° or more) limits
were 115-133% of the normal unyawed limits and were about
equal to those previously reported (reference 1) for
experinental homogeneous armor Of the same gauges.

The fact that in some cases the limit velocity was
lower at 90° yaw than in the L0° to 50° zone indicates a
type orf brittieness to shock., Although selected plates
that failed to pass the present 20mm shock test did not
exhibit this hehavior, it is believed that the 20mm shock
test will eliminate those plates which show a drop in
bailistic limit at high angles of yaw.
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I IITTRODUCT ION,

In a series of firings at the Naval Proving Ground
(reference 1) and et the Aberdeen Proving Ground {reference 2)
it has been observed that gcme machine gun bullets in passing
through the fuselage of an aireraft may develop considerable
yaw before gtriking the armor, Reports from the Naval Proving
Ground (reference 1) and the Naval Ressearch Labcratory
(reference 3) describe the results of investigations on the
effect of yaw unpon armor penetration., The Naval Proving
Ground (reference 1) reported the results of firing yawed
.50 cal. 112 A.P. bullets against 3/8" and 1/2" experimental
homogeneous aircraft armor at 0° obliguity. These firings
indicated yawed limits to be from 135% to 165% of the unyawed
limits. The HNaval Research lasboratory (reference 3) reported
a 1.,4% inerease in limit velocity per degree yaw for STS vs,.
.30 cal., A.P. bullets and a 0,6% to 0.7% increase in limi%
velocity per degree yaw up to about 25° yaw for 1/4" BPS vs,
.30 cal. 111622 A.P. bullets at 0° obliquity. The investigation
described in this report was carried out for the purpose of
establishing the form of the variation of limit velocity
with angle of yaw from 0° to 90° yaw and to obtain limit
velocities for fully yawed .50 cal, 1412 A.,T., bullets against
BPS of different gauges at 0° obliquity.

II MATERIAL AND METHODS.
Frojectile: .50 caliber M2 A.P. Bullet.
Plate: (A1l plates passed U.3. Navy
specificetions, 0.8, 595 - Table 1),
'1 L’[l " BPS

0v240 BPS Diebold No, 934-200-3-8
0263 BP3 Diebold No, 610-200-1679-4
0Y¥261 BPS Diebold No, 224-200-724~1
0Y¥27G BPS Diewvold No., 610-200-1679-5
0v259 8PS Diebold Nu. 210-200-66

- !8" BPS_

0¢381 BPS Dievold Ho. 31-300-6
0v394 BP3 Diebold No. 977-300-2
0wh02 BPS Atkins DAG 54

0v379 BPS Atkins DAG 78

0v385 BP3 Atkins DAG 94

01382 EPS Atkins D.‘' 56

07367 BPS Diebold No 675-300-9
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1/2" BPS

0495 BPS Diebold No, 132-2289-4657-185
09509 BPS Diebold No. 156-2289-L088-16L
0%503 BPS Diebold No, 132-2289-.4660-186
0v502 BPS Atkins No, G69J-11

01503 BPS Deibold No, 132-2290..4738-189
0¥507 BPS Diebold No, 132-2291-4618-184
0y528 BPS Atkins No. DA9

0%503 BP3S Diebold No. 131-2230~4996-199

Test Conditions.

All firing was carried out at 0° obliquity with
.50 ealiber M2 A.P. bullets egainst 1/4", @/8" and 1/2"
BPS manufactu—~ed by Disbold and Atkin~., Limit velocities
were determined on each plate for unyawed bullets and for
bullets having various amounts of yaw.

Method

The limit velocity at 0° yaw was determined in
the usual manner. that is, several rounds were fired until
a satistractory straddle was obtained. To produce yaw a
2-inch pine plank was interposed hetween the gun anc the
plate and tilted at various angles. It was found that this
method would produce angles of yaw only up to about 507
maximun, however, by placing an additicnal l-inch board
parallel to and about 4 inches behind the 2-inch board
the desired large angles of yaw were obtained, The velocity
loss of the bullet in going through this barrier was less
than 20 ft./sec, at the lowest striking velocities used,
as determined from unyawed limits on the same plate with
and without the barrier in front of the plate. The yaw at
the plate was determined by use of yaw cards placed within
6 inches of tho plate.

I11 RESULTS.

In the analysais of the results it is necessary
t0 hear in mind tho statistical naturc of the problem. In
thoe case of BPS the bullets, whether yawed or unyawed, are
shatterod on all impacts, and the stage of penetration et
which the bullets break, depending on statistical variations
in projectile or plate quality, has a marked offeect on the

« observed limit velooity.

The definition of 1limit velocity ie of most
importance. Since 1in all of the desoribed firing the bullets

Page 2
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were being brcken , it was difrficult to escertain when all
of a given bullet had penetrated the plaie. Acoordingly
the 1imit velooity for the breaking projectile was defined
as that minimum velocity for which a major portion of the
bullet penetrsted the plate.

The detailed results given in the appendix
are summarized below and plotted in Fig. 1. The curves
of Fig. 1 represent the spread of limit velocities obtained
for BPS plates of the same gauge at various angles of yaw.

The points plotted in Fig. 1 repressnt the
maximum apd minimum 1imit velocities as determined from
Table 1,

Table 1

Estimated Limit Velocity at Varjous sAngies of Yaw

Plate No. Limit Veloeity F.S.
YaW-en e aen—- 0° 30°  45°  60°  90°
1/4" BPS
Diebold 610-200-1679~5 1375 1670 1725 1750 1765
Diebold 934~200-~3-8 1190 14,90 1525 1525 152%
Diebold 610-200-1679-L 1380 1555 1585 1600 1615
Diebold 224~200-724-1 13158 1460 1525 1540 1540
*Diebold 210-200-66 1145 1500 1580 1600 1600
3/8" BPS '
Atkins DAG 54 2025 2330 2390 2390 2390
Diebold 31-300--6 2020 2310 23,0 2225 2025
Atkins DAG 78 2005 2230 2290 2295 2295
Diebold 977-300-2 2035 2,20 24,00 2180 2068
Atkins DAG 94 1850 2320 24,00 2350 2220
Atkins DAG 56 2155 2315 2355 2250 2080
*Diebold 675-300-9 1960 2150 2190 2190 2200

* Note: Ov259 BFS Diebold No. 210-200~66 and 09367 BPS
Diebold No. 675-300~9 were two seleeted plates
that failed the 20mm shock test. They are not
included in the summary eurves of Fig. 1.
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Table I -~ (Cont'd.)

Plate No. Limit Veloeity F.S,
QO 300 hso 600 900
1/2" HPS

Diebold 132~2289-,657-185 2200 . 2775 2825 eeee  cem=
Diebold 156~2280.4088-164 2190 2605 2780 eemwe  ~we-
Diebold 132-2289~4660~136 2195 2815 2875 ceee  eee-
Atkins G69J-11 2210 2600 2655 2680 2700
Diebold 132~2290~4738-189 2205 2606 2620 mewe  «me-
Diebold 132-2290~4618-184 2200 2725 2855 eowe  wee-
Atkins DAS 2255 279C 2705 2665 2640
Digbold 131-2290-4996-199 2250 2700 2780 2690 2500

Iv DISCUSSIOUN,

An inspection of the summary curves given in
Pig. 1 as well as the detailed plots for each plate in the
appendix shows that the general features of the dependence
of limit velocity upon angle of yaw for the subject plates
under the stated test conditions are the same for 1l/4v, 3/8"
and 1/2" plate, For all three gauges the liamit velocity
inereases with yaw in an approximately linear fashion up to
about 30° yaw. In general the limit velocity reaches a
maximum in the 40° to 50° range and as the yaw is increased
to 90° it either remains constant or decreases,

* For the linear portions of the curves the
following representative values are given for the increas:
of limit velocity with angle of yaw, The valuss listed werse
obtained by taking limit velocities midway between the
maximum and minimum values at 0° and 3)° yaw from the curves
of Fig. 1.

Gauge Mean Limit Velocity Increage in Limit Velocity
0° 30° F.S./degree %/degree
/4" 1285 3565 9.3 0.7
3/8" <002 2315 10.4 0.5
1/2" 2220 2707 16.2 0.7

The Naval Research Laboratory (refererce 3) obtained a walue
of 0,7% as the increase in limit velocity per degres yaw up
to 25° yaw for ,30 ocal, Model 1922 A.P. bullets against 1/4"
BPS at 0° obliquity, which is in agreement with the above
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valuas,

The maximum limit velocities on all plates except
one [Atkins DAG 56) were in the range 115% tc 130% of the
normal unyawsd limit velceity, The maximun 1imit veloclity
did not correspond in all cases to neximum yawed bullets,
since for some of the 3/8" and 1/2" platez the limit valocity
was lower &t 90° them &t 45° vaw, The rsason for this
behavior waa not apparenc but it is suggested that the
decrease might b3 due to a trittle type of fallure due to
shock at high angles of yaw, Some of the plates di¢ crack
badly and disks one t0 two inches in diameter wers thrown
from-the plate at 90° yaw indicating brittleness, how=
ever, this failure d4id not always occur for curves that
iniicated lower 1imit veloecities at 90° than at 45°. In
ne case was the limit veloccity at 90° less than the 0° yaw
1imit but on two 3/8" plates {Figs. 7 and 9) the limit
velocities were only slightly greater at 9C° than at 0° yaw,
In order to detsrmine whecher the present 2Cmm shock test:
would eliminate those plates which behave irn this fashion,
two plates,-a 1/4" (Diebold No, 210-200~66) ard a 3/8n
(675-300-95, were gelected which failed tre 20mm test by
throwing of large diske from the plate. Testing these
plates with ,50.cal. yawed bullets, Fig. 20 and 21, 4did
not show a decrease in limit at high angles of yaw. This
probably indicates that the chosen plates, though failing
the 20mm test, were not sufficiently brittle to give the

" high yaw effec¢t observed for some plates.

Naval Proving Ground results {(referenge 1) for
yawed ,50 cal. }M2 A,P, bullets against experimental homow-
geneous armor (BHN 360-4L15), tested in accordance with
Specifications 0,S, 2490, showed maximum yawed limits to
be essentially the same as for BPS of the same gauge,
Howevsr, the maximum yawed limit velocitlies for homogenesous
armor lie in the range 135-165% of the unyawed limit, which
is considerably greater than that obtained agalnst BPS {115
to 130%) due to the lower normal unyawed limit of homogeneous
armox,

v CONCLUSIONS :

The 1imit velocity for yawed ,50 cal, li2 A,P,.
bullete against 1/L", 3/8" and 1/2" BPS at 0° obliquity
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increasss approximately linearly with angle uf yaw uy to
0° yav with a rate of increase of from 0.5 to 0.7% of the
normal unyawed limit.

The maximum limit velocity is reached nr closely
approached at angles of yaw of LO° to 50°,

In some cases the plate protection i3 less at
90° yaw than at L0°~50°; this 1s beiieved to be a result
of lack of shock resistance of the plates exhibiting this
behavior.,
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Bullet Condition
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> Plate Condition

SBacesasvncssvscasconsancsarcanssnnesas.Slight Bulge
MBaresvoversinosccnanserasnunaunescssveotiodiun Bulge
HBucoevoonsanseosnsaneasonassasesnsncenosasll@BYY Bulge

PUN Siiesensaesscrcorosacensnsaneessasssunching Started

PUN Tevsnenicosoars sorscnansossesensesssPunching Thrown

NL...‘H....-'......,eou”...,a........Near Limjt

r ‘iPCw C.ﬂ.'.....’!.‘.‘.."l’o"ﬁ.’...bl“circular Crack

oy

TABLE Il

BALLISIIC DATA FOR 0%279 DIEBOLD B.P,S. PLATE
RO, 610-200-1679=5

.50 Cal. M2 A.P, Bullets at 0° Obliquity

Rd, Striking Pene~ ' Condition
No. Velocity Yaw tration Bullet of Plate
1 1502 12° 7P NR 8B No Crack,
2 1473 0 PP FOP SB No Craeck.
3 T 1640 0 CP NR’ 1/2" ole,
A 1570 0 CP NR 1/2 Hole.
5 1551 0 cP NR 1/2" Hole.
6 1449 0 PP NR 1/4" Hole.
7 1550 0 CP NR 1/2" Hole.
3 1345 0 PP NR SB No Crack.
9 1404 0 CP NR 1/4" Hole.
10 1275 0 PP FOP SB
11 1325 0 PP FOP SB
i Miss 2 FP FCIP Nose thru &
orf. 1/4" Hole.
. 13 1302 50 PP RJ SB
! 14 1509 0 PP RJ SB
- 15 1540 0 PP RJ SB
’ 16 1470 75 PP RJ HB 1-1/A" Crack.
* 18 1504 0 PP RJ MB
19 1579 90 PP RJ i1-1/2" Crack lIB
; 20 1683 68 PP RJ AB; 1-1/4" Crack.
4 ! 21 1718 L7 FP RJ HB, 1/2" & 1" Crack.

| ' Page 7
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\ - TABLE II ~ (Cont'd.)

BALLISTIC DATA FOR O?Z%g DIEBOLD B.P.S, PLATE
‘ =1079+-5

.50 Cal, M2 A.P., Bullets at 0° Obliquity

Ed. Striking Pene~ Condition
No, Velocity Yaw tration Bullet of Plate
22 1698 80° PP RJY 1B g
23 1718 50 PP RJ 1-1/2" x 1" Cracke,
HB.
24 1787 54, CP NR 1-1/2" x 1" Hole.
25 1787 68 PP RJ HB, 1~1/2" Crack.
26 1748 28 cP NR 3/8" liole.
27 1718 L5 PP RT MB
28 1822 5 CP NR 1/2" Hole.
29 1822 80 CP NR 2" x 1" Hole.
30 1797 90 CP NR i-1/2" x 3/4" Hole.
- 31 1738 90 PP Ry HB, 1-1/2" Crack.
o 32 1748 55 cr NR 1-1/2" x 1" Hole,
. 33 1857 15 CP ' NR 7/8" x 1/2" Hole,
- 3, 1883 58 CP NR 1«1/2" x 3/4L" Hole.
o 35 1867 24 cp NR 1" Hole,
36 1853 L3 CP NR 2" x 1~1/2" Hole.
37 1753 50 PP RJ SB
38 1787 60 cP NR 2" x 1" Hole,
39 Miss 38 PP RJ SB
L0 1580 25 PP RJ 3/8" Pun S,
. Out 1/8",
LY 1698 10 PP FCIP Nose off 3/8" Hole.
L2 1535 27 PP FCIP 1/4" Hole.
43 1828 0 cP NR 1/2" Hole.
L 1668 0 PP FOP SB No Cracks.,
L5 1678 50 PP RT 1-1/2" Crack.
L6 1680 LO TP FOP SB No Crack.
L7 1680 60 PP RJ SB No Crack.,
L8 1756 12 cr NR . 1/2" Hole,
L9 1630 5 ¢r NR 1/2" Hole.,
. 50 1591 0 CP NR 1/2" Hole.
. 51 1681 11 CP IR 1/2" Hole.
. o 52 1684 18 cP NR 3/8" Hole,
N 53 1630 90 PP RJ HB Circulor Crack.
., 50 1596 5 PP NR SB No Crack.
] 55 . 1611 17 cp FCIP 1/2" Hole.
) 56 1532 50 TP RJ 2" Ciroular Crack,
, 57 1610 12 Ccr NR 1/2" Hole,

Page 8
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ST S

BALLISTIC DATA FOR 02 DIEBOLD B,P,.S. FLATE
NO‘ 61"'0"'_» "“_5 :

50 Cal, M2 AP, Bullets at 0° obiiquity

Rd. Striking Ferne- ‘Conditlon
No. Veloeity Yaw tration Bullet of Plate

58 159¢C 13° cep NR 1/2%" Hole,
59 1561 10 PP »OP SB No Crack,
60 iL15 47 FP ‘BJ SB No Crack.
61 1510 14 PP RJ SB No Crack,
62 1521 5 cp NR 1/2" Hole.

COl.PANY DLTA

Heat No, E-70880,

8o,ooo~1oo;coo 120;000-1ao;ooo 18-24, 3545
BHN Face 495555 Back 415.
¢ Mp st P 81 M or Mo

.60*35 050 .017 0015 919 1} 15 015 QBO
119"‘23

nuench 1525/1550°F, Draw 300/325°F,

TABLE IIY

BALLISTIC DATA FOR 1/4" DIFBOLD B,P.S., NO, 934-200~3-8

+50 Cal, M2 A.P, Bullets at 0° Obliguity

Rd. Striking Ponee Cendition
No. Velocity Yaw tration Bullet of Plete

1 1310 o° CP NR 1/2" Hole,
2 1415 20 CP LR 1/4" Hole,
3 ®14L00Y

liiss 47 PP RJ ., M3
A 1415 30 ¥r RJ 1" Crack.
Pege 9



-y

TABLE IIX - (Contfd,)
BALLISUXC DATA FOR 1/4" DINBCLD B.P.S., NO. 934~200-3~8

.50 Cal, M2 A.P, Bullets at 0% Obliquity

Ra, Striking Pene.
No, Velocity Yyaw tration
5 1415 €L° PP
6 1542 8 cr
7 1573 63 PP
8 1568 4,0 bo
9 1702 55 cP
10 1693 55 CP
11 1633 ¥ Cy
12 1658 62 CP
13 1613 80 PP
14 1683 20 CP
15 1673 51 Cr
16 1613 10 CP
17 1668 Q0 ck
18 1628 57 CcP
19 1648 26 Cp
20 1673 38 CP
2} 1603 30 Ccr
22 1513 13 Cp
23 1514 13 CP
24 1407 10 Ccp
25 1305 41 PP
26 1315 29 Pr
27 Iliss 5 PP
28 139¢ 17 cP
29 1357 35 PP
30 1415 25 PP
31 1514 10 CP
32 1544 75 CP
33 1489 35 PP
34 1564 60 0)'2
35 1439 20 Cv
36 1459 37 PT
. 37 1240 0 cP

Suklel

RJ
O
RJ

Ik

ke

Conditlion

of Yiate
ot AR

1-1/2" Crack.
3/8" Hole.

HB, 1" Crack at
impact., 3" ecirc.
erack.

HB

1-1/4" Hole,

27 x 1-1/2% Hole,
1-1/2" Hole,
1-1/4" Hole.

HB, 3/4" Crack at
impact. 3" cire.
crack (NL)

1-1/2v Hole,

3/4" Hole, hilt
edge of fraue.
1/2" Hole.

2" x 1" lols.

2" x 1-1/2" Hole,
1-1/2% x 3/L" Hole,
2" Hlole.

2" x 1" Hole.
1/2" Hole.

3/8" llole,

1/L" Hole.

SB

53

wose thru & off,.
3/8" lole.

Nose thru & Off.
1/8" Hole.

SB

HEB

3/8" Hole,

2" x 1-1/2" Hole,
8B

1-1/4" Hole,

3/8" jlole,

HB

1/2" Hols.

Page 10



TARLE IIT ~ (Cont'd.)

BALLISTIC DATA FOR 1/4° DIEBOLD B.P.S. NO. 934~200-3~8

.50 ial, 112 A,P. Bullets at 0° Obliguity

Rd. Striking
lio, Veiocity Yaw
38 1145 0°
29 L1317 c
L0 1708 0
L1 1748 0
b2 1664 0
L3 12,0 0
L4 1112 0
L5 1122 15
L6 1190 37
L7 13062 49
L8 1330 10
49 1400 0
50 1356 5
51 1148 Q0
52 1330 5
53 1425 5
8, 1584 10
s 1334 10
56 1388 0
57 1327 0
58 1351 37
59 1281 5
60 1384 55
61 1295 0
62 13CL 0]
63 1270 0
A 1376 30
pes
155,800

€ M¥n S B

- 051 a02 002
Quench 1530°F
Draw 300/325°F

Pene-

tration Bullet
rr FCP
or NE
CP NR
cry NR
cP NR
PP FCIP
PP RJ
cr NR
PP R
PP NR
cr NR
Cp i
PP CIP
FP NR
cP MR
CP IR
Cu IR
cr FCIP
cp NR
cP 1R
PP RJ
Fr FCIP
PP RJ
CP NR
Cr D
CcP R
PP RJ
COLANY DATA
210,000

R0 3.35 .12 .31

4L5/50 Min, PFull 0Oil,

15/30 Min.

Condition
of Plate

Pun S 1/16"
1/2" Hole.
1/z2" Hole.
1/2" Hole.
1/2" Hols.
ifo) 3a Off .

1/2" Hole.

SB

1/8" Hole,

SB No cracks.

SB No cracks.
1/2" Hole.

1/2" Hole.

Nose through 3/L'.
SB No cracks,
1/2" Hole.

1/2" Hole.

1/2" Hole.

Nogse through 1/4L".
1/2" Hole.

1/2" llole.

SE o Cracks.
Nose through 1/8"
Hole,

SB No Cracks.
1/2" Hole.

1/2" Hole,

1/2'" Hole,
Circular Crack 2",

GEL

10.4

.

Page 11
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\ - TABLE IV

BALLISTIC DATA FOR 0?;6; DIEBOLD B.P.S, PLATE
. ~ - "'14'

+20 Cel, M2 A,P, Bullets at 0° Obliguity

R4, Striking Pene~ Condition
No. Velocity Yaw tration Bullet of Plate
1 1494 30° PP RJ MB ’
2 1594 52 PP RJ 5" Circular Crack,
NL separated 1/8n
at botton, -
3 1420 30 PP RJ 3/8" Pun S, Out 1/8".
L 14,60 3 PP RT Pun S 1/16"
5 1433 70 FP RT B
6 1578 0 cP NR 1/4" Hole,
7 1490 60 PP RJ 8B
8 1480 L3 PP Ry SB
9 1579 17 cp NR 1/2" Hole.
- 10 1544 90 PP RJ o" Cire. Crack,
! « Button out 1/4" (NL)
; 1l 1562 63 PP RJ 1/4" Pun Out 1/8"
12 1561 28 CP NR 3/8" Hole,
13 1559 53 PP RS 5" Cire. Crack.
14 15384 8 cr NR 1/2" Hole,
15 1618 30 cp ' R 1/4" Hole,
16 1559 36 FpP RJ ‘ MB
17 1669 42 Cr NR 5" Hole.
18 167 Q0 CFP NR 1" Hole,
19 1773 70 cP NR 2" ilole.
20 1658 90 cr NR 3" x 2" Hole.
21 1644 90 cr NR 2" x 1" Hole,
22 1628 S0 Cp NR 2" x 1" Hole.
23 1619 70 CP NR 1-1/L" x 3/4" Hole.
24 1648 53 CP NR 3" Hole,
25 1623 80 Pp RJ Fun out /4"
Several Cire, C.(NL)
26 1505 ag PP RJ SB  No Crack.
27 1402 27 VY RJ 2" Crack,
28 1395 57 PP R Circular Cracks 2v,
C 29 1305 0 PP FOP SB  No Crask.
{ - 30 1302 0 PP FOP SB  No Cracks,
1 -, 31 1495 0 CcP NR 1/2n Hole,
32 1405 0 Pr FOP SB No Cracks.,
33 1480 0 cy NR 1/2" Hole.
34 1384 0 CP MR /2" Hole,
35 1377 0 pp FCIP : /4 Hols,
Page 12
ﬁ
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IABLE IV -~ (Cont'd,)

BALI I3TIC bATA FOR 0%26 DIEBOLD R.P.S. PLATE
W‘z;ma%-mg.-_:z:*m”

220 Cal, M2 AP, Bullets at 0° Obliguity

Rd, Striking
No, Velocity Yaw

36
37
38
39
40
L1
L2
L3
Ll
L5
L6
L7
L8
L9
50
51
52
53

1444 0°
1406 0
1506 0
1372 0
1387 0
1477 27
1428 5
1457 20
1500 20
1423 5
1408 0
1461 5
1493 5
1599 37
1480 30
1448 15
1505 12
1505 5

Heat No. 70880,

80,000 -~ 100,000

BHI
¢

.60-. 85
-19‘023

Quenoh

YP

——

Face 555
iin S
.50  ,017

1525/1550°F,

Pene=~ Condition
tration Bullet of Plate

cp IR 1/2" Hole.
PP FCIP Pun S 1/4",
Cr NR 1/2" Hole,
PP FCP SB No Crack,
CP MR 1/2" Hole,

PP HR MB 17 Crack.
P NR SB No Crack,
PP RJ IR

CF RT 1/4" Hole,

rP NR SB  No Crack.
CcP NR 1/2" Hole,

CcP NR 1/2" Hole,

Ccp NR 1/2" Hole.

CP IR 1/4" Hole,

PP NR SB  No Crack.
PP NR 1iB

PP FCIP B

cr MR 1/2" Lole,

COMPANY DATA

E_S_ ?c’:El %R A

124,000~140,000 18-24 3545

lack 4158
P o e
015 4.15 .15 <30

Draw 300/328°%

Page 123
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| TABLE Y
BALLISTIC DATA FOR 0y261 DIEBULD B,P.S, PLATE

o 4 et i “,Ib"}“

.50 Cal, M2 A,P. Bullets at 0° Obliguity

Rd. BStriking Peno- Condition
No, Velooity Yew tration Bullet of Plate
1 1,55 4L0° FP RS 1% Crack,
2 14,80 14 cp NR 1/2" Hole.
3 1425 29 PP RT 1B
L 1475 10 CP R 1/4Lv Hole,
5 1480 33 cP R 1/47 Hole (ML}
6 1425 23 CP IR 1/L" Hols,
7-8 1455 8 CcP NR 1/2" Hole, ’
9 1L46 80 PP kJ H3, 1~1/4" Crack,
2 Cire, Crackes (NL
10 1430 30 PP RT 1B :
11 1386 90 PP RJ 1~1/4" back erack,HR
12 14,20 32 PP RJ SB
13 Miss 3L forcs NR 1/4" Hole,
1k 1539 2 cr NR 1/2" Hole,
15 1630 80 CP NR 2" x 1-1/4" Hole.
16 1608 90 CP NR 1-1/2" x 1-1/4" Hole.
17 1559 65 CP IR 17-x 1-1/2" Hole,
18 1425 75 PP RT HB, 1" Crack.,
19 1375 25 PP RT MB
20 1370 37 PP RJ SR
21 1395 L5 PP RJT SB
22 1470 70 PP RT 1-1/4" Crack, HB.,
23 1663 80 Ci NR l-3/4" x 1-1/4" Hole,
2L 1618 90 CFP NR 1-1/2" x 5/8" Hole.
25 1588 24 CP MR 1/4L" Hole,
26 1564 15 CcP IR 3/8" Hole.
27 1509 L0 PP RT MB, Cir. Craek,
28 1495 0 cp R 1/2" Hole,
29 1312 60 PP R SB, No Cracks,
30 1308 30 PP MR SB, No Cracks,
31 1277 23 PP NR Pun S 1/8".
32 1332 90 PP NR MB, 1" Crack.
33 1317 25 T. NR 1/8" Hole.
34 14566 0 CP MR 1/2" Hole.
35 1297 20 PP NR SB, No Crack.,
36 1294 10 rP MR Pun S 1/8.
37 1297 0 PP MR SB lo cracks,
38 14,25 20 cy NR 1/2" Hole,
39 1070 0 PP : * SB No Crack.
Page 14




TABLE V - {Cont'd.)
BALLISTIC DATA FOR 04261 DIEBOLD B.P.S. PLATE

NV a ot el

A

£ 50 Cal, 112 AP, Bullets at 0° Obliguity

Rd, Striking Fene- .Condition

No, Velocity Yaw tration Bullet of Plate

40 1300 0 PP FCIP 1/2" Hole,

L1 1260 0 PP FOP SB No Cracks.,

L2 1335 0 CPp R 1/2" Hole,

L3 1236 0 PP FopP SE  No Crack.

Lyl 1294 0 PP FCIP 1/L%" Hols,

L5 1238 0 PP NR 1/8" Hcle,

L6 1250 0 PP FCIP, 1/8" Hole,

L7 1360 0 CP UR 1/2% Hcle,

48 1351 10 PP NR 1/4% Hole,

L9 1353 60 PP R 1" Cirecular Crack.

) 50 ]12g2 0 PP R SBE No Crack. |
[ R 51 1395 ) cP IR 1/2" Hole,
. 52 1365 5 PP NR 3B No Cracks.

53 1342 30 PP NR 3B No Crackas.

54 1331 LQ PP NR 1" Circular Craek.

55 1344 & cP IR 1/2" Hole,

56 1514 14 CP 1R 1/2" iole,

57 1500 55 PP RY 2" Circular Craock.

58 1648 60 cr IR 1-1/2" Hole.

59 1613 L0 CP NR 2" Hole, -

60 1539 0 CP NR 1/2" Hole,

6l 1514 37 PP K SR o Craeck.,

62 1549 37 c? 'R 1-1/2" Hole.

CUMPANY DATA

i’hysical Properties not given.

BHN 555 « 401/L15,

, e Mn 0§ E 8L NI Mo i
019‘923 O!#b’ 0018 Qolll’ 019 lg..c)‘)' .28

e Cuench 1540°F Draw 315°F,
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TABLE VI

BALLISTIC DATA FUR 0OV4L02 ATLINS B.P.S. PLATE NO. DAG ]

50 Cal, 1M2 AJP. Bullets at 0° Orliquity

Rd. Striking Pene- Condition

No, Velocity Yaw tration Bulle$ of Plate

1 2048 0° cP NR 1/8" Hols. -

2 1880 0 FP NR SB

3 1950 0 PP P SB

L 2002 0 PP FCIP SB No Crack.
5 1998 0 PP roP 3B No Crack.
6 2158 0 TP MR 1/2¢ Hole,

7 2120 . 0 CP NR 1/2" Hols,

8 2084 0 PP FOP SB No Crack.
9 2097 4) PP Fop SB No Crack.
10 2100 0 P FCIP 1/4" Hole in back.,
11 2197 50 e KR No Cracks.

12 2200 57 P NR SB No Cracks.
13 2185 L7 FP R SB No Cracks,
14 2356 o) cr NR 1" Hole.

15 2304 30 cr NR 1" x 1-1/2" Hole,
16 2355 18 P MR 3/L" Eole,

18 2290 27 TP NR 1-1/2" Crack.
19 R24L6 40 TP IR 1" Crack.

20 2275 20 cp i 1/8" Hole.

21 2275 5 CP NR 1/2" Hole,

22 225% 27 Pr NR 1" Crack.

23 2218 15 cP NR 1/2" Hole.

24 2225 i0 CP IR 1/4* Hole.

ne 2155 25 PP Ry SB

26 2170 30 PP RJ SB

27 2185 55 PP RJ MB

28 2145 54 PP RT 1" Crack,

29 2335 80 PP RJ 1-1/2" Crack.
30 2315 24 CP IR 3/8" x 5/8* Hole,
31 2375 27 PP RJ Pun S 1/2" near 1imit.
32 2325 29 PP RJ 83

33 2360 Lo PP RJ i-1/4L" Crack.
34 2430 18 cr NR 1/4" Hole.

35 2389 17 ¢r MR 1" Hole,

36 2374 55 PP. RIS HB

37 2L.64, 39 CcP NR 1" x 2" Hole,
38 2190 L5 PF NR SB No Crack,
39 2148 0 P FOP HB

L0 2177 ix cr 1/2" Hole,

TPage 16.




1ABLE VI ~ (Cont'd.)
BALLISTIC DATA FOR O¥402 ATKINS 3,D.S, PLATE NO. DAG 54

.50 Cal, M2 AP, Bullets at 0° Obliquity

Rd. Striking rené- Condition
80, Yelozijty Yaw tration Bullet of Plate,
' 41 2208 70 PP J )31 Pun S 1/2" (Near Limit) -
42 2153 27 TP IR SB -~ No Crack.
43 2162 50 PP NR SB - No Crack.
L 2183 15 g IR 1/8" Hole.
L5 2146 5 CP NR 1/2" Iiole.,
L6 2082 0 cp NR 1/8" Hole,
L7 2140 0 cr NR 1/8" Hole,
L8 2163 15 P IR SB ~ No Crack.
L9 2130 20 PP IR SB - No Cracx.
50 2075 18 PP NR SB - No (Cracks.
51 2061 27 PP NR SB -~ No Cracks.
52 2137 5 PP FOP MB -« No Crack.
] 53 2160 5 PP Fop SB - No Crack,
ok 2197 0 Pr FOP SB - No Crack, 1
. . 55 2165 14 PP RJT Pun S 1/,
! : 56 242 70 CFP NR 1/2" x 1-1/2" Hole,
- 57 2,62 70 Cr R 1/2" x 1-1/2" Hole,
58 24,35 90 CP NR 3/L" x 2" Hole,
56 2338 70 PP RJ SB ~ No Cracks.
60 2348 57 PP RJ 2un S 1/4",
61 2405 90 CP NR 1/2" x 1-1/2" Hole,
62 2405 80 cr NR 3/4% x 1-1/2" Hole,
63 24,20 30 PP IR Pun S 1/8%,
oL 2429 57 cr NR 3/L" x 1% Hole.
65 2450 75 Cr NR 3/4" x 1e1/2" lole,
COMPANY DATA

Heat No. 11740-18

w his! E1%
171,230 211,660 11

+55 .50 .021 ,014 221 3,55 » 54
17 .51 ,014 ,013 ,211 3.71 48

Quench 84,8.8°C 15 min, o1l
Draw léléol&oc 1 hour., 3

L Page 17,
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TABLE VII
BALLISTIC DATA FOR O?EBI DIEBOLD B.P,S. FLATZ
WO, - -

220 Cal, 12 A.P, Bullets st 0° Obliquity

Rd., Striking Pene-~ Conditicn
o, Yelccity Yaw  tration Bullet - of Plate
b Liiss L3 CP NR 1" ijole
2 2613 29 Cr R 1" x 5/8" Hole. .
3 Ifiss L0 CP NR 1" x 5/8" Hole.
4 2504 21 cP NR 3/4" Hole.
5 2399 L8 CP NR 1-1/2" Hole.,
6 2215 25 CcP NR 1/2" Hole.
7 2165 19 CpP IR 1/2" Hole,
8 2135 2 cP NR 3/8" Hole.
g 2120 60 P R SB
10 1986 70 PP RJ MB
11 1648
iiiss 80 CcP NR 1" x 1/2" Hole,
12 1967 50 PP RT SB
13 2195 39 PP RJ SR
14 2090 3 PP RJT SB
15 2095 17 Pr R& SB
18 2105 25 PP RJ SB
17 2115 23 PP RY SB
18 2105 16 PD RT SB
19 2155 70 CP MR 2" x 3/8" Hole.
20 2115 70 CP NR 1" x 1/2" Hole,
21 2135 80 CP NR 2"-x 3/8" Hole.
22 2105 €5 FP RJ HB, 1" Crack,
23 2066 . 21 Ccr NR 3/8" Hole.
24 2115 90 - cP IR 1-1/2" x 3/8" Hole.
25 1976 0 PP RJ SB No Crack,
26 2031 LO P RT 8B No Crack,
27 2040 0 CI NR 1/2" Hole.
28 2019 0 PF rOP SB  No Cracsk,
29 2010 0 PP rop Pun S f
30 1998 0 PP FOP SB No Crack,
31 2007 0 P POP SB No Crack,
32 2020 0 cP IR 1/2" Hole,
33 2031 0 r FOP SB No Crack,
34 2127 12 rp Ry SB Ne Cracks.
35 2136 O PP FOP- SB No Craok,
36 2144 25 PP RJ S5 HNo Crack, 1
37 2180 23 rr RY SB No Crack,

Page 18,




- | T4BLE VII - {Cont'd.)

BALLISTIC DATA FOR 09381 DIEBOLD B.I'.S. FLATH
P 3-8

.50 Cal, 12 A.P. Bullets at O° Obliquity

Rd. Striking Pene- condition
No., Veloeity Yaw tration Bullet nt Plate
3g 2260 29° PP RT HB 1" Craek.
39 2243 5 CF MR 1/2" lole.
L0 2259 0 cP NR 3/4" Hole.
L1 2233 10 CP NR 1/2¢ Hole.
L2 2265 55 PP IR 2" Pun S,
L3 2260 53 PP NR 3" x L" Crack.
b, 2240 25 TP RT HR No Craek.
45 2252 27 PP RT B No Cracks,
L6 2290 37 PR RJ 2" Crack.,
. L7 2364 15 CP iy 1/2" Hele.
{ . - 48 24,20 55 T R 3" Circular Crack.
. 49 2331 20 oY NR 3/4" Hole.
r ) 50 2357 20 cP IR 1/2" Hole.
. 51 2360 Qo P NR 3" Circular Crack.
' 52 2387 LO CP NR 1/2" x 1" Hole.
53 2350 32 T RJ 1/2" Pun S.
54, 2359 10 cr NR 1/2" Hole.
55 2326 10 CF IR 1/2" Holel
56 2381 80 cP IR 1/2" x 2" Hole,
57 2363 80 Cr R 1/2" x 1-1/2" Hole.
58 2360 L7 CP MR 3/4" x 1-1/2" Hole.
59 2260 55 PP NR Heavy Bulgs, 1" Crack,
60 2319 75 cr R 1/2% x 2" Hole.
61 2277 36 PP MR 1B, 1" Crack.
62 2272 18 CP 1R 3/L" Hole.
63 2250 25 TP RJ 1B, 1" Crack.
6L, 2255 23 cP Nk L" Hole.
65 22,8 12 a NR 1/2" Hele.
k 66 2250 35 P RT MR, Circular Crack.
67 2229 80 cr IR 1/2" x 1-)/2" Hole.
63 2268 17 cr IR 3/4" Hole.
ot 69 2247 90 Ty RS Heavy Bulge.
70 2304 90 cy MR 1/2" x 2-1/2" tHole,
71 2227 35 P R4 MB, No Crack.
o 72 . 2245 86 P NR 1/2" x 2" Hole.
Page 19.
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'TABLE VII - (Cont'd.)

BALLISTIC DATA FOR C¥38) DIEBOLD B.P.S. PLATE
N0, 34=300~b '

.50 Cal. il2 A.P. Bullets at 0° Obliquity

. COMPANY DATA

Heat No. 25421 Armeco.

Physical Properties not given.

¢ m 8§ 2 8t N Mo
- .55 020 L,012 .20 " 3.26 31
Queneh 1500-~1525°F, 1 hour Full oil 0.H.
TABLE VIII

BALLISTIC DATA FOR 09379 ATKINS B.P.S, TLATE NO, DAG 78

w50 Cal, M2 A,P. Bullets at 0° Obliquity

Rd. Striking Pene= Condition

Mo, Velccity Yaw  tratlon  Bullet of Plate

1 23,07 80°¢ CP NR 1/2" x 1-1/2" Hole.
2 2348 80 cr NR 1/2" x 1" Hole.

3 2231 80 PP NR Pun S 1/8",

4 2320 70 PP IR l-1/2" Crack.

5 23L0 45 PP IR SB No Crack,

) 2324 22 cP NR 1/2" Hols.,

7 2348 70 CF IR 1/2" x 1-1/2" Hole.
8 2339 90 cr NR 1/2" x i~1/2" Hole.
9 2288 58 cy IR 1/2" x 3/4" Hole,
10 2283 70 re NR 1" Crack.

11 2238 75 CP NR 1/2" x 3/4" Hole.
12 2220 35 rp R SB No Cracks.

13 2198 80 P NR 1-1/2" Crack.

14 2244 1,0 T NR SB No Crack.

15 2241 2e CP MR 1/2" ¥ 3/4L" Opening.
16 2260 58 yus NK SB No Craecks.

17 2264, 39 T . RJT SB _

18 2117 27 cp NR 3/8" Hole.

Pags 20,




‘PABLE VIII ~ {Cont'd.)

BALLISTIC DATA FOR 0%379 ATKINS B,D.S. PLATE NO. DAG 78

.50 Cal. M2 4,P, Bullets at 0° Obliquity

Rd. Striking Pene~ Condition
No. Velocity Yaw tration Bullet of Plate,
19 2348 25° CP NR 5/8" Hole. -
20 2277 58 PP RT 1-1/2" Crack, HB.
21 2261 39 PP RT . MB
22 2372 90 CP NR 2" x 5/8" Hole.
23 2376 90 cP NR 2" x-5/8" Hole,
2L 2352 58 CP NR 1t x 1/2" Hole.
25 2360 13 CP NR 3/8" Hole.
25 Miss 80 PP RT MB '
27 2070 23 PP RJ 1/2t* Crack, MB,
28 2158 14 cr NR 1/4" Hole,
29 2018 29 P RJ
30 2006 11 cp IR 3/16" Hole,
31 1938 2 r RT SB
32 2076 10 Pr RT 1B
33 2090 5 T RJ 1B
34 2079 20 cP NR 1/2" Hole.
35 2060 20 cI NR 5/8% x 1/2" Hole.
36 2009 20 s RJ SB
37 1950 2 YN RJ SB
38 2005 10 PP RT SB
4 er 1l
39 2026 0 Cs IR 1/4* Holse.
L0 1975 0 ry FCIP un S 1/8v.
t 41 2064, 0 I FCIP 3/8" Hole,
L2 2100 0 CP R 1/’~ Hole,
L3 2120 0 Cr IR 1/4 Hole,
INR 2206 0 cP NR 3/8" Hole,
L5 275 14 CP IR 3/8" Hole.
L€ 2220 1 cr NR 3/8" Hole.
H 47 2076 27 ot RT SB
L8 2195 26 cy 1R 3/8" Hole,
L9 2185 23 cr NR 3/8" Hole.
50 2105 27 cy NR 1/u" fole,
. 51 2100 27 128 RJ 1B 1/2" Crack.
X 52 2115 30 9% RY Tun S /8w, .
e ' 53 2195 30 T RJ Pun 8 5/8" limit,
1/8" Opening.
54 2215 33 Ip RJ HRB:
58 2185 58 Ty RJ HB, 1" Crack.

Page 21,
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TABLE VIII - {Cont'd,)

BALLISTIC DATA FOR 0%379 ATi.INS B.F.S. PLATE NO. DiAG 78

+50 Cal. N2 AP, Bullets at 0° Orliquity

Condition
of Plate

Rd. Striking Fene=

No. . Velccity Yaw tiration Bullet
56 2205 31 Pr RJ
57 2412 L7 FP. NR
58 2L4L5 68 CP NR
59 2380 L4 PP NR
60 2220 10 cr IR
61 2166 32 T NR
62 2185 5 cr IR
63 1897 0 FY FCIP
el 1968 0 7 FOD
65 1687 0 P FOP
66 2073 0 PP FOT
67 2137 0 cT NR
68 2260 12 cr IR
69 2215 20 cr NR
7¢ 2192 37 ol NR

COLLANY DATA

Heat No. 117565-11

171,230 211;660 11
¢ mm s I st M
6 oa a3 3m
Quench 848.8°C 15 min., oll.
Draw 154 .4°C 1 hr,

Pun S 1/8%,

1" Crack.

i/2" x 1-1/2" Opening.
1" Crack. ‘
1/2" Hole.

SB No Cracks,

1/2" Hole.

NB

1B

1B

HB

1/2" Hole.

1/2" Hole,

3/8" Hole,

1-1/2" Crack.

lie

49
A48

i'nge 22.
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- TABLE IX
BALLISTIC DATA FOR 0v381 DIERGLD B. P.L. PLATE . 1
N0, §37:355:2
) E
.50 Cal, M2 A.,P, Bullets at 0° Obliquity :
Rd., Striking Pene=~ Condition ¢
No., Veloeity Yaw tration Bullet of Plate
! 1 2041 0?° (032 NR 3/8" Hole.
2 2011 0 PP FOP 1B }'
3 2001 0 TP FOF MB
3 2026 o] PP FOP 1B s
5 1957 0 PP FOP 1B ;
) 1981 3 PP FOP SB
7 1995 0 PP FOP LB }
g 2185 0 FP FCIP Nose thru & ofI, 1
' 1/4" Hole., i
9 2190 0 CP IR /8" Hole,
10 1985 0 PP RJ v
11 2188 80 cP NR 3/8" x 5/8" Hole (NL) '
12 1977 28 PP RJ SB
1 2135 22 PP RJ SB
14 2140 7 PP RT SB
15 2185 37 e RT SB
16 2205 60 cP NR 2n x 3/8" Hole.
17 2165 L2 gy RJ SB-
18 2255 30 PF RJ 1B, 1-1/2" Crack,
19 2290 20 PP RJ 1B
20 2240 60 cr NR 2" x 3/8" Hole, |
21 2250 20 cP NR 1" x 3/4" lole,
22 2150 90 JUL RJ MB |
23 2085 63 P RJ SB ,
24 2111 90 Cr IR 2 x 3/8r Hole,
25 2085 18 s RJ SB
26 2142 80 cY MR /2" x 1-1/2" Hole, !
27 2148 60 1T RT HB No Crack. ‘
28 2144 55 P RJ HB 1" Crack. [
29 2137 60 7 RJ HB 1-1/2" Crack.
30 2128 Ll P RJ 1" Crack,
R 31 2080 90 cP NR 1,/2" x 1-1/2", ‘
32 2100 70 T RJ SB No Crack.
33 2075 27 T RY SB No Crack. i
b 3L 2038 80 PP KJ 1l 1" Crack. |
. 35 2030 L8 1P RJ SB lo Crack,
36 2043 90 TF RY SB 1" Crack. , ]
37 2065 L5 PP RJ SB No Crnek, ‘
{ 38 2295 17 PP RJ Tun S. / _
PBRS 239 h {




TABLE IX - (Cont'd,)

BALLISTIC DATA EOR 05;81 DéEBOLD B,P.S, PLATE
. w300~

f .50 Cal, M2 A,P, Bullets at 0° Obliquity

Rd. Striking Pene« Corndition
! No, Velocity Yaw traticn Bullet of Ilate.
39 2298 18° Fr RJ Pun S.
L0 2335 20 Pr RJT 1/2" Crack.
L1 2347 60 cP IR 1/2" x 1" Hole,
L2 2350 37 F33 RJ ,L" Crack (Cirecular)
L3 2362 70 CF - TR 1/2" % 1-~1/2" Holae.,
Ll 2327 22 CP IR 1/2" Hole.
45 2355 15 I RJ Pun S.
L5 2375 53 CF NR 1/2" x 1" Hole.
L7 2275 35 FT RJ SB No Crack,
48 2270 55 T RJ 1" Creck,
L9 2280 L5 I RJ No Crecke.
) 50 2380 5 cT MR 1/2" Hole,
' -t 51 2397 32 rpP RJ 1" Crack. i
- 52 2395 35 ¥P RJ 2" Crack.
; 53 2424 32 7P RJ 3" Crack.
- S5 2475 25 cr NR 1-1/2" Hole,
' 55 2497 20 CP NR 1/2" Hole.
56 2,84 15 cP IR 1/2" Hole.
55 24,89 1y CP N 1/2" Hole,
COLTPANY DLTA

‘ Heat No. 254 18 | ATmCO
, Physical Froperties not given,
§ M 8 B 3 M o

.52 017 010 «20 3.25 28
Quench 1500 - 1525°F 1 hour Full 0i1 O.H,

|
|
!
|
|
[ | | | Tage 2. b
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TABLE X

_BALLISTIC DATA FOR 0¥385 ATEYNS B.P.S. PLAT@_NO.'DAG-9A

Rd.

NO I
o a—

CRe~N MR EFW N

290 Cal, 12 AP, Fullets at 0° Obliguity

Striking Pene=~ Condition

Veloeity _Yaw tration Bullet of Plate
2257 L5° PP RJ SB
2433 32 Pr RJ Pan 3 3/4" out 1/i

Opening (Near Limit)
2640 Q0 CP NR 2" x 5/8% Hole,
2510 22 (033 NR 1v jjole,
2382 17 cP NR 1/2" Hole.
2248 5 0y NR 1/2" Hole,
2120 47 T RJ S3
2552 25 cr IR 1/2" x 1" Hole.
2557 22 Cr NR 3/8" llole:
2539 38 co NK 1/2" Hole, button
gvarted.

2593 LO cP NR 3/8% x 1-1/2" Hole,
24,72 35 CP NR 3/8" x 1=1/L" jicle,
2490 59 cr NR 3/8" Hole (near limit)
24,11 28 cP NR 3/8" Hole (near limit}
2240 L7 PP RJ SB :
2311 21 cP NR 3/8" lolc.,
2133 25 PI RT SB
2179 2L ey RJ MB
2281 75 PP RJ SB
2260 10 CP NR 3/8" liole.
2258 22 Ci’ MR 3/8" Hole,
2140 18 cr MR 1B
2100 10 2 NR 1/4" Holo.
1982 21 ¥ RJ SB
2010 10 70 RJ M3
2255 90 cr NI 2" x 1/2" Hole,
2320 31 PP R MB
2278 25 or NR 5/8" Hole.
2232 0 cy NR 1/2" llole.
2260 12 cP NR 1/2n Hole,
2236 55 PP RJ SB No Crack.
2567 31 cp NR i llole.
2538 26 cP NR 3/L" Hole.
2518 37 cr HR 3/2" x 1" Hole.
24,86 22 Ct IR 1/2" x 1" llole.
24,68 27 C: NR 1/2" x 1% lole,
2440 55 C: NR 1/2" £ 1-1/2" inle,
2391 12 CE m 1/2" Hole,
2373 16 CP 2 1/2" Hole,

Pagea 25.
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. TABLE XT
v BALLISTIC DATA FOR 09382 ATKINS B.P.S. PLATE NO, DAG 56
.50 Cal, 2 A.P, Pullets at 0° Obliguity

Rd. Striking Pere= - Condition
No. Veloecity Yaw tration Bullet of Plate
1 2140 0° PP FOP - 8B
2 2110 0 PP FOP SB
3 2215 0 cP NR 1/2" Hele,
2" x 1l=1/2" button,
L 2175 0 cP NR 1/L" Hole,
5 2160 0 PP FCIP Nose thru & off,
1/4" Hole,
6 2115 0 PP FOP SB
7 2195 0 cP NR 1/2" Hole.
8 248, 50 CF IR 1-1/2" Ragged Hole,
2-1/2" apall,
9 2320 29  CP NR 1" Hole.
T 1-1/2" spall.
* . 10 2275 43 PP . RJ SB
. 11 2310 90 cP NR 2" x 5/8" Hole.
2" x 3" button,
12 2305 80 CP NR 2" x 5/8" Hole,
2"-x 1" Button.
13 221¢C 90 PP RJ HB, 1-1/2" Crack,
14 2235 33 PP RJ SR .
15 2245 28 PP . RT SB
16 2344 -70 CP R 2" x 5/8" Hole,
, 3" x 1-1/2" button.
17 2260 70 cr R 1-1/2" x 5/8" Hole.
1/2" Petal-
18 2235 30 PP RT SB
19 22L5 55 TP RJ MB
22 2260 42 P RT SB '
23 2440 75 Cr MR 1-1/2" x 5/8" Hole.
3" x 1-1/2" Button.
24 2364 23 cr Nk 3/8" Hole,
25 2325 37 FP RY 1B
26 2320 50 PP RJ 3/4" Tetal (near 1lmit)
) 27 2414 37 Fp RJ 1IB
Lot 28 239 36 PP RJ MB
. 29 2L5L, 66 cp NR 2" x 5/8" Hole,
2" Button,
30 2394 27 CP NR 1/2™x3/16" Hole.
31 2211 85 CF IR 1/2" x 2" Hole,
. 32 2213 50 PP RJ SB No Crack.
]
y




TABLE XI - (Cont'd,)
BALLISTIC DATA FOR 07382 ATLINS B.P.S. TLATE NO. DiG 56

250 Cal, M2 A.P, Bullets at 0° Obliguity

Rd. Striking Pene=
No, Velocity Yaw tration
33 2180 30° P
34 2196 60 PP
35 2157 27 P
36 2200 Q0 cp
37 2188 90 )%
as 2154 90 PP
39 2164, L0 PP
40 2188 40 PP
Ll 2172 90 cr
L2 2170 70 cP
L3 2146 65 PP
L, 2146 25 PP
L5 2080 55 PP
L6 2125 80 CP
L7 2138 28 PP
4L8 2082 58 PP
49 2052 27 PP
50 2074 50 rr
51 2435 70 CP
52 2350 27 CcP -
33 2304 30 rpP
LA 2,07 60 CcpP
55 2369 27 cr
56 2380 55 CP
57 2384 55 CcP
58 2400 Ll CP
59 2379 5 3
60 . 2L07 18 cr
61 2396 37 PP
62 2295 3 cP
63 2290 5 CcP
6L 2195 36 PP
65 2255 50 PP
66 2175 18 Cp
67 2200 26 PP
68 2210 0 CP
69 2215 30 PP
70 2235 0 CcP
71 . 2265 18 cP
72 2210 0 cr

Bullet

Condition
of Tlate

R
R
NR
NR
NR
NR

NR

NR

IR
NR

'R

8B No Crack.

SB 1" Crack,

SB No Crack,

1/2" x 2" Opening.
1/2" x 2" Opening,
SB No Crack.

SB No Crack.

SB No Crack.

1/2" x 1~-3/4" Hole,
1/2" x 1-1/2" Hole.
Pun S 1/8",

SB No (Cracks.

3B No Cracks.
1/2" x 2" Opening.
SB No Crack. -

SB No Cracks.,

SB No Cracks.

S3 No Cracke.

1/2" x 2" Opening
3/4" Hole,

SB No Crack.

1/2" x 1" Hole,
1/8" Hole,

1/2" x 1" Hole.
1/2" x 1" Hole,
1/2" Hole.

1/2" Hole,

3/4" Hole.

2" Crack.

1/2" Hole.

1/2" Hole.

SB No Crack.

MB No Cracks.
1/8" Hole,

SB No Cracks.
1/2" Hole.

SB No Craock.

1/2" Hole.

1/2" Hole.

1/2" Hole.

Page 28.
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TABLE XI - (Cont'd.) 4
B4ALLISTIC DAT. FOR 0%382 ATHINS B.P.S. PLATE NO, DAG 5%

+50 Cal, li2 4A.P, Bullets at 0° Obliquity

Rd., Striking Pene= . Condition

No, Velocity Yaw tration Bullet of Plate

73 2210 20° PP m SB No Crack,.

74 2190 22 FP MR - Pun S 1/8", i
75 2200 10 CP IR 1/8" Hole,

76 - 2190 12 PP NR SB No Crack.

77 2175 12 PP NR SB No Cracks.

COMPAN¥ DATA
Heat No, 11588«6-1

YP - 171,230 TS - 211,660 %El - 11 RA - 026
€ M 8§ B 8t N Mo

: .58 .57 .O18  .020 ,305 .49 W47
_‘ 26 .26 .01, .018 .239 .482 47

Quench 84,8.8°C 15 Min, Gil Draw. 173.3°C 1 hour.

TABLE XII | g

BALLISTIC DATA FOR OU495 DIEBOLD B.P.S, PLATE

.20 Cal, M2 A,P, Bullets at 0° Obliquity

H Rd. Striking Pene~ Condition
No. UVelocity XYaw  tration Bullet of Flate
1l Miss LC® P R SB
; 2 2,29 90 P RJ 2" Back Crack.
. . 1/8" Bulge.
; 3 2403 0 Cr NR 1/2" Hole. ‘
N L 21,21, 8 PP RT Tun S, out 1/4",
.. near iimit.
5 2512 20 PP »Jy Pun S,3/8" out,
near limit. 4
. 6 2538 36 PP RS 3/16" Bulge,

Pﬂga 29 »
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. TABLE XII - {Cont'd,)

1 ’ BALLISTIC DATA FOR 0495 DIEBULD B.D.S. FLATE

e ————— et

e T2

R4,
No.

7
8

9
10

11
12
13

15
16
17
18
19
20
21
22
23

290 _Cal. 112 A,P, Bullets ot 0° Oblijuity

Ccndition
Oof Plate

Striking Pene~
Veloneity Yaw tration  Bullet
2685 28° PP RT
2725 49 r RJ
2725 59 Fr RJ
2739 65 PP rRJ
2717 62 PP " RJ
2726 28 PP RT
2738 28 PP RJ
2750 19 cP NR
288¢C 15 Cr NR
2657 16 cP NR
2660 9 cP 1S
2575 17 CcP NR
2581 28 PP nr
2834 L5 C IR
2840 35 cPr IR
2535 L5 Pr RT
24,30 28 TP RJ
2540 5 cr NR
2520 18 PP RJ
24,62 - 2L I RT
2L10 17 rp RJ
2L4LY 22 PP RJ
2370 8 oL NR
2320 14 Pr RJ
2272 2¢ PP RJ
2346 11 P RJ
2750 L1 PP RJ

2770 Hit Prev. Impaoct.
2740 55 P RT
2705 L1 Ty RJ

un out 1/2".

1/4% Bulge, 1" back
Crack,

HB v

3/16" Bulge, No
Cracks.

Pun S 1/8" out

1" Crack.

1/L" Bulge. -

1-1/2" Crack, Iun S,
1/’:&" B\llgeo

2=1" Back-Crack,

3/i" Hole, 1/L" Petal,
1" Hols, 1/2" Petal.
3/4” Hoie-
1/2" nole,

1/%2n
l/h"
1; X
1/2n
1/8"
1/&"

Hole (near limit)
Bulge, 1" Crack,
5/8" Lole.

x 5/8" Hole,
Bulgec.

Bulge, 1" Back

Crack,

1/2" Hole.
3/16' Bulge.
Pun &
1imit}.
Pun 3, Cut 3/16".
1/8" Bulge,

1/2" x 5/8" Hole,
1/8" Bulge.

1/16" Bulgo.

1/16" Bulge,

1/2" Bulge, 3" Back
Crack, Pun S.

*

out 3/8" {near

1/4" Bulge, 1" Ba
Crack, .

l/h" Bulge, 1"
Back Craok.

Page 30,




TABLE XII -« {(Cont'd,)

BALLISTIC DATA FOR 0495 DIEBOLD B.P.S. TLATY
0. 132-2289-L657~15,

.50 Cal, M2 A.F. Bullets at 0° Obliguity

Rd, Striking Pene= Condition
No. Veloecity XYaw tration Bullet of Plate
37 2908 57° ¥P RT 3/8" Bulge, 2" Beck
: Crack.
38 2818 35 CT MR 1" x 1/2" Hole.
39 2787 li*ssed Plate.
LO 2845 25 CP NR Punching T« 1=-3/4"
' x 3/4",
L1 Near Previous Impaot, ’
L2 2792 55 PB RJ Pun S 1/8", Cire.
Crack 1=1/2",
43 2828 L7 CP NR 1/2" x 1-1/2" hole.
L4 2868 60 P N Pun S 1/2%,
i " 5 2852 60 PP IR Pun S 1/2".
. L6 2852 30 cr NR 1/2" hole.
L7 2838 90 cP LR 3/L" x 2" hole,
. L8 2832 80 CP IR 3/4" x 2 hole.,
' L9 2788 50 TP NK HR No Cracks.
' 50 2757 85 cr NR B/A" x 2" hole,

COMPANY DATA

leat No. 45871, Republic.
] : pey T3 %E1
198, 800 227,200 12.5
¢ m 8 P si N o
.825 N 02 .018 .16 3,40 .32
.23
N
$ Page 31.
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BALLISTIC DATA FOR

TABLE XITI

No- 1 -

09504 DIEBOLD B.P.S. FLATE

SEs2y

«LO088=16l

.50 Cal, M2 AP, Bullets at 0° Obliguity

Rd, Striking Pene~ Condition
No, Velocity Yew tration Bullet of Plate
1 2508 22° CP NR 1/2" x 3/4" Opening.
2 2520 0 CF NR /2" x 1/2" Opening.
Pun T.
3 2470 11 PP RJ HB No Cracks.
L 2490 12 PP RJ Pun S 1/4".
5 2,80 15 PP RY Circular Crack 3/4".
6 2525 20 CP NR 5/8" x 5/8" Punching
7 2505 0 CP NR 1/2" x 1/2" Pun. T.
8 21,70 5 CP IR 1/2m x 1/2" Pun T,
9 2425 18 PP RJ SB No Crack.
10 2669 3 cr NR 1/2" x 1/2" Pun T, -
11 2662 30 CT NR 1/2" x 3/4" Opening.,
12 2653 32 PP RJ Tun S 1/2* (Linmit),
13 2647 30 CP NR 1/2" x 3/4" Opening.
14 255G 25 CP NR /8" Pun T,
15 24,13 2L PP NR 1/8" Bulge, 1/2" Crack,
16 2359 10 PP RJ 1/8" Bulge.
17 2354 5 cr NR 1/2" Hole.
18 228, 8 Py RJ Pun S, out 1/8"
(Near 1limit).
19 2453 5 CP NR 1/2" Hols,
20 2,68 14 PP RT 1/8" Bulge.
21 2519 50 PP RT 1/8 Bulge,
22 2613 L7 PT RJ 1/8" Bulge.
23 2727 52 PP RJ 1/4" Bulge:
24 2732 52 PP RJ 1/4'" Bulge, 1" Crack,
25 2781 L7 PP R 1/4" Bulge, 3/4L" Craok.
26 2791 25 CP IR 1" Hole, -
27 2831 L5 PP IR 1/4" Bulge, 1" Crack.
28 Miss 5 PP ¥CIP Nose thru & off,
5/8" Hole,
30 2719 4,2 PP R 3/16" Bulgs.
3] 2788 30 PP NR Pun S, Out 3/8",
(near limit).
32 2780 31 c NR 1" Hole, 2" Button,
33 2768 53 rr NR 3/8" Pun S,
34 2882 37 cr NR 1" x 5/8" Hole,
35 2810 L8 PP RJ 3/8" Bulge, 1" Grack.

Page 32,
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TABLE XIII - (Cont'd,)

220 Cal, MZ AP, Bullets at 0° Obliquity

Rd, Striking Pane- Condition
No, Veloolty Ysw tration Bullet or P;ate
36 Miss 29° PP RJ Pun S, Out 1/2v,
37 2823 55 cP RJ 3/L" x 2" Hole,
38 2910 39 eP NR 1" Hols,
39 2710 70 PP RJ 5B No Crack.
L0 2689 10. CP IR Pun T, 3/4" x 3/4",
41 2605 57 PT RJ Pun S Out 1/8v,
L2 2578 27 PP RJ HB No Cracks.
L3 2585 22 e NR Pun T 1/2" x 1/2",
L 2577 Ls  CPr NR Pun T 1/2" x 3/4".
L5 2590 12 ¥r RT Pun 8 1/4".
L6 453 25 PP RJ GB
COMPANY DATA
Heat No. 44738. Rapublic
P I8 2EL
200,400 220,500 12.5
c Mm 8 B 8 N Cr Mo
+ 39 ,025 ,018 «18 3.38 a17 « 30
Quench  1480/1550°F 1 hour oil 0.H.
TABLE XIV
§ALLISTIC DATA FOR oygog DIEBOLD B.P.S, PLATE
o_4l -: -, e 6
.50 Cal, M2 AP, Bullets at J° Obliquity

Rda. Striking Pene- ' Condition
No Velocity Yaw trat.ion Bullet cf Plate
1 2578 28° PP RJ Pun S 1/8",
2 2618 35 P RJ 38 No Cracks,

Page 33a
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Rd,

No.

3
A
5

TABLE XIV - (Cont'a.)
BALLISTIC DATA FOR 0"%03 DIEBOLD B.P.S. PLATE

TR Ag Lokt

250 Cal. M2 AP, Bullets at 0° Obliquity

S¢riking
Velocity

2618 -
2670
2765

2712
2750
2700
2733
2750
2883
2752
2592
2643

2450
2603

2593
2598
2528
2420
24,28

21,96
2355
2285
2210
2270
2745
2847

2910
2878

2770
}iiss
2792

Miss

Tene-

Yaw tration Bullet
32° TP R
30 Pr RJY
25 cP R
50 PP RJ
37 rr RJ
L0 PP RJ
8 CP NR
L5 Fp NR
27 CPp mn
17 CP NR
20 PP RJ,
18 PP RJ
11 PP RJ
16 CP NR
10 cp NR
10 (05 NR
5 CP NR
18 PP RJ

8 CpP Part thru
FOP
10 FP R
5 ch IR
2 cPp MR
5 rr RJ
14 PP SB
8 (9 IR
35 PP RJ
50 CF NR
45 D R
39 PP RJ
2L PP RJ
54 P RJ
23 Cp R

Condition

of Plats

Pun S 1/4",

SB No Cracks.

Back Spall l«1/2" x
1-1/2",

Ciroular Crack l1-1/2%,
Pun S 3/8",

Pun S,

Pun T 1/2" x 1/2",
Pun 8 1/4",

Pun T 3/4" x 1" .

1" Hole, 2% Button.
3/16"-Bulge,

Pun S, 1/2" Bulge

2" bhask crack.

Pun S 1/2"0

3/8" Hole, 1" button
(near 1imit),

1/2" Hole.

5/8" Hole,

1/2" Hole,

un 8 1/8",

1/2% Hcie (near limit)

1/8" {)ulge .

1/2" Hole.

1/2" Hole.

SB

SB

1/2" Hole,

Pur. S, Cut 1/2"
{n:ar limit).

3/4'" Hole,

3/4" Hole,

1«1/L" Petal,

1/4" Bulge, 1" Crack,
Pun 3 1/2",

3/8" Bulge, 1-1/2"
Craek.

1/2" Hole.

Pﬂg@ 3‘0 .

-

PP, N
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TABLE XTIV - (Cont'd.)

BALLISTIC DATA FOR 09503 DISBULD B.P,S. FLATE
| QEA;Iﬁgféié§§§EﬁﬁtI§6
250 Ca), M2 AP, Ballgts at_0° Obliquity.
COMPANY DATA

Heat No, L5871, . Republie

TP ~ 198;800 TS ~'227;2oo % E1 ~ 12.5
¢ MW 0§ B S84 m Io
.825 46 .02 .08 18 240 W52

023
Quench 1480/1500°F 1 hr, oil 0.H.
TABLE XV »
[ h BALLISTIC DATA FOR QU502 ATEINS B.P.S. PLATE NC. G653-11
. .50 Cal, Li2 A,P. Bullets at 0° Obliquity
Rd. Striking Pene~ ‘:1 - Condition
No. Veloeity Yesw tration Bullet of Plate
1 2100 0° PP FOP: . SB 1
2 2275 0 cP R - ".3/8" Hole,
3 2135 0 PE FOP 1B
i 2295 0 cP NER 3/8" Hole,
5 2280 0 CP NR 3,3 Hole.
6 2285 0 cp NR 1/2" Hole,
7 2225 0 CP MR 1/2" Hole.
8 2185 0 PP FO MB
9 2195 0 PP FOP MB
10 2713 20 03 NR 3/Lm z 1/2" Hole.
11 2738 25 op NR . 1" x 1/2" Hole,
12 2628 31 PP RT 1B
. 13 2658 36 CP MR iv x 3/8" Hole,
. 1L 2415 16 CP NR 1/2" Hole,
; 15 2565 32 PI  RJ EB
16 2525 32 PP RJ EB
. 17 -~ 2705 29 PP RT Pun S 1/8",
. 18 2732 85 cP NR 2" x 3/L" Hole.
19 2668 90 PP RJ Pun S 1/2" (1imi%}.
¢ .
k Page 35.




TABLE XV - {Cont'd.)
BALLISTIC DATA FOR 0U%02 ATKINS B.D.S. PLATE NO. 069711

- 250 Cal. g A,P, Bullats at 0° Obliquity 1
Rd., Striking Panée Condition 3
Jo, Veloeity Yaw tration Buljet of Plate ]
20 2582  b0° PP RY HB, 1" Crack. t
21 2501 L0 P RJ MB' ﬁ
22 2670 60 PP RJ Pun S 1/4",
23 27&7 56 cP NR 1/2" x 1-1/2" Hole.
2h 2712 90 cr MR 1/27 x 2" Hole,
25 2728 Q0 cP NR 1/2m x 2" Hole,
26 2638 18 CP NR 3/4L" Hole.
27 2630 25 CP NR 1/2" Hole. 'y
28 2650 32 PP NR 1/4L" Pun S.
29 24,98 5 CP . IR 1/2" Hole,
30 2343, 23 PP IR SB
31 2334 25 rp - NR SB
32 2330 8 FP NE Pun S.
33 2447 0 cPp NR 1/2" Hole.
- 34 22395 10 PP RT Fun S, ,
[ . 35 2390 35 or "y SB '
" 36 2670 18 cP NR 1/2" Hole,
: ‘ 7 2387 18 PP RJ 1" Crack,
‘ 38 24,22 5 cr R 1/2" Hole,
- 39 24,80 5 CcP IR - 1/2" Hole,
40 2670 12 cP MR 1/2" Hole.
L1 2490 12 RJ RY 1" Crack.
L2 2454 10 cp NR 1/2" Hole.
L3 2508 20 cP R 3/L" Hole.
‘ L 2517 27 PP NK SB |
1 L5 24,82 40 FP : RY 8R
L6 237 10 PP RJ LB
17 2310 5 PP RT 1B
L8 2554 53 PP RJ Pun S 1/8",
49 2629 G0 Pr RJ Pun 8 1/8%,

COMPANY DATA

Haeat No., 21020~-% - {AL.)

Physical Froperties rot given.
. g Mn g P o1 Ni 303

| - o L

53 b 016 011,221 3.25 e 37
18 54 016  ,011 ,L277 3.13 Y

f Heet Treatment  I1500°F 15 Min, D«300°F 1+1/2 hrs. (air)oil '
* O.H, 4

4 Page 36,
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TABLE AVI

BALLISTIC DAT%BFOR %2%03 DIEBOLD B.P.S, PLATE

.50 Cal. M2 AP, Bullets at 0° Obliquity

Rd. Striking Pens~ Condition
No, Velocity Yaw tration Bullet of Plate

1l 2842 Struck Other Impact, _
2 2789 8° cr MR Pun T 1" x 1%,
3 2762 Struck Other Impast.
4 2745 28 CcP NR Pun T 3/4" x 3/4",
5 liissed Plate,
6 2759 38 cr NR 1" x 2" Pun T,
7 - 2723 50 PP NR Pun S 1/8" CC«2"
(Near Limit), i
) 2765 38 CP R 1-1/4" x 2" Pun T. !
9 2722 28 FP RJ SB ‘ f
10 2718 5 cp IR 1/2" Pun T. : '
" 11 2778 30 PP RJ Cirec. C,. '
. 12 2775 15 Cp NR 1" x 1" Opening. [
. 13 2723 25 CP HR 3/4" x 3/4™ Back. |
14 2788 15 CP NR 3/4" x 1" Opening.
15 2808 35 PEF RJ . Cire, Crack 2", Pun
8 1/8",
’16 2823 23 cr MR 1" x 1" Opening. '
17 2838 47 CP R 1" x 3/4" Opening. '
18 2548 20 PP RJ Pun S 1/4" {Near Limit)
19 2625 37 cP MR 1/2" x 3/L" Opening.
20 2588 23 oP IR 1/2" x 3/4" Operning.
21 2592 55 Pr RT SB No Cracks.
22 2640 Keyhole, o
23 2655 37 CP R 1" x 1" Opening.
24 2575 50 FP NR Pun S 3/8", Near Limit,
25 2593 34 PP NR Pun 8 1/16" Cire, : ‘
Crack 1",
26 2543 27 PP IR Cire. Crack 1",
27 2529 50 PP NR 3B No Crack. f
28 24,60 25 FP NR SB HNo Crack.
29 237 42 o7 NR SB No Crack,
30 2540 0 CP NR 1/2" x 1/2" Opening.
Lo 31 21,04 12 FP NR SB No Crack.
> 32 24359 5 PP NR SB No Crack. |
33 2500 15 PP NR Circular Crack 1", :
.3 24,22 5 PP NR Pun S 1/4" {Near Limis} {
35 Miss 25 PP NR 1/8" Bulge,
36 2L46 10 CP NR 1/2" Hole.
Page 37.
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# TABLE XVI ~ (Cont'd.)

- BALLISTIC DATA FOR 04503 DIEBOLD E.P.S. PLATE
; W0 1 32- 6250-L7 TE-123

« 50 Cal, M2 AP, Bullets at 0° Obliquity

e — _‘._.__.[,

¢ Rd. Striking Pene- Condition
No, Velocity Yaw tration Bullet of Plate i
}. 37 2347 . uS  Pp NR 1/8" Bulge. | |
38 24,03 5 Cp IR 1/2" Hole, -
| 39 2230 5 PP FOP 1/8" Bulge, 1/2" Crack.,
; LO 2349 2 cp IR 1/2" Hole, S
~ %] 2440 15 PP IR 1/8" Bulge.
L2 2650 36 PP NR ©1/8" Bulge,
L3 Miss 18 cep R 1/2" x 5/8" Hole.
] L5 2245 23 PP IR SB  No Cracks. i
) L6 2225 36 PP NR S3 No Cracks. i
; L7 2320 20 PP NR SB No Cracks.
} L8 2330 o P FOP HB - Cireuiar Creck, |
. . 49 2318 3 TP FOP SB ~ No Cracks. A |
( . 50 24,18 0 (053 NR P}n T Opening 1/2" x
’ 1 2"0
| . 51 2475 57 PP RT SB - No Cracks. !
; 52 2568 12 Cp NR 3/L" x 5/8" Pup thrown . |
53 2565 25 PP RY 1" Circular Crack. |
5l 2575 15 CP NR 1/2" £ 1/2" Punching 4
| Thrown, ' ‘
55 2628 20 PF RJ HB No Craeksy,
56 2592 18 cr NR 1" x 5" Onening. (
57 24,72 5 P FOP .Cireular Crack 1". .
58 24,55 22 PP RT SB No Cracks. |
59 264 3 20 CP NR 1/2" x 1/2" Opening.
COLPANY DATA
' HHeat No, 45871, Republie.
198, 800 227,200 12,5
c Nyt S £ 31 i Mo
| " .ggs N .02 ,018 .16 3.40 .32
N .
! ; 1,80/1500°F 1 Hour 011 0.H.
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TABLE XVII

S BALLISTIC DATA FCR 09507 DIEBOLD B.P,S. PLATE
N bIB8-18

.50 Cale M2 AP, Builets at 0° Obliquity

!
r
,# Rd. Striking Pene« Condition
Nos Velocity Yaw tration Bullet of Plete
; 1 262C 60° PP RY 1/8" Bulge,
2 2725 L5 PP RJ i/7" Bulge.
1" Crack, Pun S,
3 276 5, PP RY 5/8" Pun S{Near Limxt)
‘ L 2870 L8 CP NR 1" Hole.
5 2825 L1 PP RJ 1/4" Bulge.
6 2892 30 oP NR 1" Hole; 2" Button,
7 2869 4L3 CP NR 1" Hole, 2" Button.
g 2415 30 = CP MR 2" x 1" Hole.
g 2610 23 CP IR 1" Hole, 1-1/2" Button,
: 1C 2535 18 PP RT Pun S 1/2" neer 1imit.;
- 11 25,2 8 CP NR 1/2" Hole,
. 12 2608 35 PP RT SB No Crack.
. 13 2505 5 cpP NR 1/2" Hole.
) 14 24,80 12 cr IR 1/2" Hole.
v 15 24,68 28 PP NR SB No Cracks.,
16 2510 35 PP IR SB No Cracks.
17 2526 25 CP MR “1/2" x 5/8" Hole,
18 2459 10 TP FOP ‘Fun S 1/8".
19 2732 31 Pr RJ 2" Crack,
20 2689 29 PP RJ '1/L" Bulge, 1" Crack.
21 2773 25 cP NR 1" Hole,
22 2547 35 Pr RJ 1/8" Bulge.
23 24,88 12 c? R 1/2" Hole.-
24, 2552 31 PP RJ 1/L" Buige, 1" Crack.,
25 2297 L cr MR 1/4" Hole.
26 2335 8 PP RJ SB
27 24,00 11 ¥ RJ SB
28 2335 5 P J Pun S 178",
29 2251 - 10 TP RJ SB
30 Miss 17 FP RJ SB
‘ 31 2367 10 PP R Pun S 1/8",
) 32 20,26 10 FP RJ Pun S 1/8",
33 2743 28 PP RJ Pun S 5/8"
4" Crack (Near Limit).
3k 2752 36 PP RJ Pun 3, 1/2"
) -y 2" Crack., -
35 2741 26 CP IR 1/2" Hole, 1™ Petels,
b 36 2749 27 CP R 1-1/2" Hole,
. 17 2625 27 PP RJ Pun S 1/4".
: : Page 39.
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BALLISTIC DATA FOR 0507 DIEBOLD B,P.S. PLATE

20 Cal, M2 A,P., Bullets at 0° Obliguity

¥ , TABLE XVII -« (Cont'd,)

Rd. Striking ‘ Pene~ Conditicn
No, Veloeity Ygw tration Bullet of FPlate,
38 2670 5° cPp NR 1/2" Hole.
39 2650 25 PE RJ 1" Crack.. ,
Lo 2658 12 PP FOP Pun 8 1/2" (limit),
% 2653 20 PP RT Pun S 1/4",
L2 2653 23 cP NR 3/L" x 1/2" Hole,
43 2575 35 PP RJ 1/2% Crack,
LYy 2595 37 PP RY SR No Cracks.
L5 2615 21 CP NR 5/8" Opening.
L6 27506 90 CP NR 3/L" x 2% Hole,
L7 2680 90 CT NR 3/L" x 1-1/2" Hole,
{ : COMPANY DATA
' Heat No. 45871. Republic.
198, 800 227,200 12.5
& Mn S E Si Ni Mo
0825 -b6 .02 0018 016 BlLO badd
.23

Heat Treatment 1480/1500°F 1 Hr, 0il 0.H.

k ) Page 4LO.
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" TABLE XVIII
BALLISTIC DATA FOR 04528 ATKINS B.P.S. PLATE NO. DA 9

.50 Cal, M2 A, P. Bullets at 0° Obliquity

Rd, Striking Pene=- Conditiocn
No, Velocity Yaw tration Bullet of Plate
1 2659 0° CP NR 3/L" Hole, 2" Spall,
2 2305 2 PP FOP VSB
3 227% 0 PP FOP VSB .
4 2295 0 cP NR 5/8" Hole, 1-1/L"
Spall. :
5 2330 0 PP FOP SB
6 2295 3 PP FOP SB
7 2250 0 PP FOP SB
9 2354 0 PP FOP. SB .
10 2265 0 cr IR 3/4" Hole, 2~1/2"
Spallo
| - 12 2290 2 PP RT SB
. 12 2180 0 PP RJ SB
s 13 2210 0 PP RJ SB
. 14 2225 0 P RJ SB Y
' 15 2310 0 PP RJ SB
16 24,29 50 PP RT SB
17 24,83 22 PP RJ SE-
18 2643 55 PP RJ HB, 5" Circ. Crack
Pun 5-1/8", -
19 Miss L9 oy NR 2" x 3/4L" Hole,
3" Spall,
20 2683 30 FP RJ SB :
21 2723 70 CP IR 1" x 3/4L" Hole,
’ 3" x 1-1/2" 3pall.
22 2733 23 P RJ S8 .
23 2700 60 cP NR 1-1/2" x 5/8", 3" x
1-1/2" Spall.
24 2758 52 CP NR 1" x 1-1/2", 1-1/2°
x 2" Spall.
25 2702 38 PP RT SB
26 2770 27 PP RJ SB
27 2754 25 PT RJ SB. -
28 2796 60 CP NR 3/L" x 1=1/2", 1-1/h"
I‘ X 2" Spa].l.
29 2792 L8 c.’ MR 3/4" Hole (Near Limit).
T 30 2775 38 P RJ Spall atarted.
: 31 2807 31 cr NR 3/4" Hole, l1-1/2"
Spall .
P | Page L1.
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|
J
, TABLE XVIII - (Cont'd.) |
BALLISTIC DATA FOR "528 ATI.INS B.P.S. PLATE NC, DA 9
.50 Cal, M2 AP, Bullsts at 0° Obliquity
Ra. Striking’ Pene=- Condition f
No, Veloecity Yaw tration Bullat of Plate. '
66 2i;58 20° PP RJ SB b
4 67 2395 25 PP RJ SB
‘ 68 2368 15 Pr RJ 1" Crack.
69 2i,17 8 PP RJ SB ;
70 2399 6 rr FOP Button started.
71 2380 12 PP RJ SB
72 2,05 7 TP RJ SB - +
73 2655 0 cP NR 3/4" Hole,1-1/4" Spall, |
COMPANY DATA
YP - 171,230 TS - 211,660 %EL - 11% RA - 4,2%. [
. BiN 652-627.
¢ M 8§ B 8t M o
.55 .52 .017 LO15 .263 L.81 .49 |
.20 |
<25 '
1
Heat Treatment - Quench 76C°C, Draw 146°C,

TABLE XIX

BALLISTIC DATA FOR 0¥503 DIEBOLD B.P.S. PLATE
NC. 13122905996~

.50 Cal, }i2 AP, Bullets at 0° Obliquity

Ra., Striking T ene- Condition 3
\ l'o. Veloelity Yaw tration Bullet of Plate ‘
1 2742 60° co I'R 1/2" x 2" Hole, ‘
2 2628 70 cp NR 1/2" x 2-1/L" Hole.
3 24,30 35 PP RJ SB Nc Crack.
v I L)€ L5 FY RJ SB No Crack.
5 2L4L4 57 PP RJ HB No Crack. 1
. 7 2449 L0 r RJ SB No Crack, !
8 2474 55 T RT MB 1/2" Crask.

Page 43. ]




TABLE XIX ~ (Cont'd.)

BALLISTIC DATA FOR DIEBOLD B P.S., PLATE

|
1
$ 250 Cal, M2 A,P, Bullets at 0° Obliguity %
Rd, Striking Perie~ Condition
} No, Velocity Yaw tration 3Bullet of Plate,
(d .
9 2502 10° PP RJ 1" Crack.
! 10 214,81, 90 PP RJ Pun 8 1/2".
3 11 2538 65 PO RJ IIB No Crack.
12 2517 50 PP RJ 1B No Crack.
} 13 2517 5 CP KR 1/2" Hole.
1 12, 2566 60 TP RJ 1" Crack.
4 15 2601 90 CP NR 1/2" x 2 Hole. ]
16 2546 L0 1P RJ No Cracks.
17 2584 53 3 RJ HB
' 18 2595 90 CP RJT 1/2" x 2" Hole. !
- 19 2551, 90 CP NR 5/8" x 2" lole.-
. 20 2583 . 70 P RJ EB No Crack.
v 21 2608 35 PP RJ SB
) 22 2635 28 PP RJ SB
23 2693 2z cr NR 5/8" Hole,
; 24 2648 34 PP RJ Pun 8 1/16",
1 25 2733 35 P RT Pun S 1/8".
t 26 2752 10 CP NR 3/8" liole.
. 27 2752 50 PP RJ un S 1/8%,
28 2743 45 PP RJ HB
ﬁ 29 2772 40 P RJ HB
) 30 2807 15 cr NR 1" Hole. 1
31 2867 51 CP NR 1" x 1/2° Hole.,
1 32 2867 39 CP NR 1" x 3/L" lole.
i 33 2872 30 PP RJ Puq S 1/8"
i EYA 2877 52 PP RJ Pun S 3/16",
' 35 2618 12 cP NR 3/8" Hole.
36 2534 15 CF NR 1/2" Hole.
37 2504 10 cp NR 1/2" Hole,
! 38 2355 17 rP RJ SB
39 2335 8 TP RJT SB
* ’ 40 2359 18 T RJ SB
i - 41 2379 25 PP RJ 1B .
‘. L2 21,05 15 FT RJ }MB, Pun S,
43 2514 10 cr NR 1/2" Hole.
[ 4
4= * 4‘
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TABLE XIX - {Cont'd.)

BALLISTIC DATA FOR 0?205 DIEBOLD g,P.S. PLATE
a ) Nc’g i Eiu - - -

250 Cal, M2 AT, Bullets at 0° Obiiguity

COMPANY DATA
Heat No, 41,728, Republic..
P ~ 193,750 TS - 230,200 % Ll - 12.5
€ MW 8 R 8 M M
. ’ ) 5 O
«25 49 ,022 ,018 .18 2.31 «30 %
Heat Treatment 1480 - 1500°F, 1 Hour (1) O.H, !
. TABLE &
L]
BALLISTIC DATA FOR QY2 DIEBOLD B,P.S. PLATE
. 10, T
250 Cal. M2 A,P, Bullets at 0° Ubliquity
Rd, OGtriking Peone~- Conditvicon
No. VYelocity Yaw tration Bullet of rlate
1 1407 0° cP HR 3/8" x 1/2" Hole
{Pun nose thru & Off).
2 1285 o P FCIV 1/L" Hole. | !
3 1202 0 cPp NR 1/2" Hole,
I 1257 0 PP rOP SB
5 1177 0 o3 NR 1/4" Hole, 4
6 1255 0 CP HR 1/2" Hole,
ﬁ 7 119], 0 CP NR 174" Hole.
8 1101 0 rr FOP 1/8" un S,
9 1143 0 PP »OP SB :
10 1150 0 CP FCIP 1/4" hole, nose thra
' and offl.,
. 11 1080 0 r FOP Pun o,
. 12 1025 0 rr FCIP S1ight opening.
13 1058 5 Ir FOP - 3R
.. , 14 1059 0 PP FCIP /8" ovening.
15 1182 G0 PF RJ 3B No Craeks, A
16 1137 10 PP RJ No Craek; SB. b
* 17 1230 30 Ip RJ No Crack, SB.
18 3309 10 CP NR 1727 Hole,

‘ﬁl Page 45, »
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. IABLE XX -~ (Cont'd, )
_ BALLISTIC TaTA TUR 0U259 DIEBOLD B.P.S., FLATE
‘ | MO 210~ 2N0~56
<50 Cal. M2 AP, Bullsts at n° Oblinuity s
Rd, Striking Ponew Condision 2
Ho, Velccity Yaw tration Bullet of Plate,
19 1308 10° cr FCIpP Nose thry and off,
3/8 % hole,
20 L1249 L5 PP RT S8
22 1263 15 ¥r Ry MB-
22 1256 70 TP RJ 83, No Oracks.
23 1481 30 P RS SE; No Cracks.
20 1425 50 P R SB, Mo Cracks,
25 1545 30 CP R 1/2% Hole,
26 1545 60 v RJ 1% Crack;
27 1564 50 P RJ No Crack, MB.
28 1529 3¢ cP RJ 1/2" Hole, ‘
29 1450 55 2p RJ S5 :
- 30 1490 25 CP NR 1/47 Hole, 1* Craek, .
. 31 1553 35 cr b/ 1/2%" Hole, a
32 1605 50 P RJ 1-1/2" Crack (NL) N
33 1664 5 CP MR 3/4 Hole, ‘
. 3 1680 70 CP NR 1-1/2" x 1" Hole,
3" Cracks. :
35 1601 90 CP NR 1=1/2" x 2" lole.
36 1506 90 PP RJ 3/4% Crack.
37 1572 55 Py Rd 1" Crack,
38 1603 90 cr IR 2" x 1/2" B Spall,
30 1536 35 e MR 1/2" Hole,
4.0 1542 37 PP R 3/L" Crack.,
i1 1453 50 Pr RY SR
L2 1568 37 72 RJ Pun & (NL).
43 152 40 PP RJ 1/2" Crack,
L 1535 S0 Py RJ 1-1/2% Craek.,

CUIPANY DATA

Phraieal Properties not given,

b BHEN:  514~555; 388-401
. \.50 017 oCl5 .188 3.38 .31
Heat Trestment: 1575°F L5/5C liin. 011 0.H.
s ’ Drew: 300/325°F, "15/30 Min.
? | Page 46,
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