
UNCLASSIFIED

AD NUMBER

CLASSIFICATION CHANGES
TO:
FROM:

LIMITATION CHANGES
TO:

FROM:

AUTHORITY

THIS PAGE IS UNCLASSIFIED

AD396609

UNCLASSIFIED

CONFIDENTIAL

Approved for public release; distribution is
unlimited.

Distribution authorized to DoD only; Test and
Evaluation; OCT 1954. Other requests shall be
referred to Army Frankford Arsenal, Artillery
Ammunition Department, Philadelphia, PA.

19 Nov 1979, arradcom ltr; 19 Nov 1979,
arradcom ltr



UNCLASSIFIED

AD NUMBER

CLASSIFICATION CHANGES
TO:

FROM:

AUTHORITY

THIS PAGE IS UNCLASSIFIED

AD396609

CONFIDENTIAL

SECRET

31 oct 1966, dodd 5200.10 gp-3



\ 

THIS REPORT HAS BEEN DELIMITED 

AND CLEARED FOR PUBLIC RELEASE 

UNDER DOD DIRECTIVE 5200.20 AND 

NO RESTRICTIONS ARE IMPOSED UPON 

ITS USE AND DISCLOSURE. 

DISTRIBUTION STATEMENT A 

APPROVED FOR PUBLIC RELIASEj 

DISTRIBUTION UNLIMITED. 





UNCLASSIFIED 

AH.?9^ AnQ 

CLASSIFICATION CHANGED 

TO:   UNCLASSIFIED- 
FROMICO^FIüENTIAL- 
AUTHORITY: 

J°l AJQAl 7$ _ 

UNCLASSIFIED 



AD SU&e? 

DEFENSE DOCUMENTATION CENTER 
FOR 

SCIENTIFIC AND TECHNICAL INFORMATION 
CAMERON STATION, ALEXANDRIA, VIRGINIA 



NOTICE:  When government or other drawings, speci- 
fications or other data are used for any purpose 
other than in connection with a definitely related 
government procurement operation, the U. S. 
Government thereby incurs no reBponslbllity, nor any 
obligation whatsoever; and the fact that the Govern- 
ment may have formulated, furnished, or in any way 
supplied the said drawings, specifications, or other 
data is not to be regarded by implication or other- 
wise as in any manner licensing the holder or any 
other person or corporation, or conveying any rights 
or permission to manufacture, use or sell any 
patented invention that may In any way be related 
thereto. 

NOTICE; 

THIS DOCUMENT CONTAINS INEORMATION 

AFFECTING THE NATIONAL DEFENSE OF 

THE UNITED STATES WITHIN THE MEAN- 

ING OF THE ESPIONAGE LAWS, TITLE 18, 

U.S.C., SECTIONS 793 and 79^•  THE 

TRANSMISSION OR THE REVELATION OF 

ITS CONTENTS IN ANY MANNER TO AN 

UNAUTHORIZED PERSON IS PROHIBITED 

BY LAW. 



ö 
>- 
Q_ 
o o 

^9 

Mi 
S 

s o   1 
1   PI o "^ 1    «   M CM 

w   -! to 
|  f-1 •a: K 1   N  o >-» 
1 H « 
1  e-< § ^ <   • C3 « 

go •         1 
1 n   - CT 
!    «ti W 

M 
1 «3 {-] P« 

^g M 
to 

1 o e C/l 1 cs rs 1  w w 3 
1         £-< 3 !« N M 

e 
s 

3J> I 
F-o ; 

3°; 



8 
K EH 

• « 

PI ss 
EH En 

&o 
E 

r*  0 

-   V 

£ § 0) 
!:> Ü 

* CD 
CO c 

d o 

s 

g 

o _ 

»Si 
§11 Isl 

V 

1 5 

rO 

"- 

? 

it 

i 

^  ■' 

a -o 

g ^ 

tM -Ä  0   ' 

5 '. 
■ 

- 

»a v> *J   fj t5 



& 

d 
(0 | 

• 
rH 
JO 

3 o x: a (6 
H ■p •H a 

U g ai o 
p p +i CO 

6 a) cd X) <ö 
■d o S 

CO a u 
^t 0) o cd 

'Ö XI •H -P u 
(0 

•p | s cd 
0) 1 •p 11 Pk 

O 
•H 5 P a ■g cd 
ID -p •H a 
3 o S 

rH p 0) •H rH 
o o x: P P 
a a p •H a 
o tM 'Ö v 
o U3 * 

CO 
(D •H 1) 

d J3 
P P p ft 

u •H o 
i> <« V 3 > o »x CO 
1) >> 0) (» > p h CO 

S 9 ft 3 
10 •H O 

■p > o O •H 
ID CO P CO 
•H *-* 

.■—1 3 
H M h .-—s H 

0) CM ü 

fi XI g 
■ p o 

& a g i o 

^ p to o & (H ** 2 
TH i CO a W 

a 1 O 
•H 
■P • 

3 a) CO t 
o 10 « & a 
5 3 1 .s I 
p 4-1 p 

<H 
O E a ^ 

o (Ü 0) cd p • 
s i 1» Td 

CM % 
ir\ P (0 ai O CO 

OJ d) 
c o 5 Ö s 

X) •H o o 
sT ■p (0 +> ■H CO p1 s B P •H 

■p H 0 <ti « 
■* cd Ü 2 Ü 

5 V 2 Ä 
H o P< s <M 

d ^3 a V 
o 
•H 5 ■ 

01 $ ft •ö +» •H 1 «i A 
Ü 10 Xi ^^■N XI 1 E •P 

X! 

H +> 
0) 

1 

i Ü 

3 1 •r 1 1 1- 
r- 
•r ? +> ■ > 



09 

I 

CJ 

CO 



ää 

o 
51 

sü 

ü 

I 
ON 

-P 

I 
I 

■in 

3 
-p o 
(U 

s ft 

« 

3 
■s 
a o 
•H 

I 
•H 

M 

0) 

i 

0) 
XI 
■p 

o 

(U 2 

I 
-p 

o 

§ 
IS 
ö o 

•H 

1 
■p 
IQ 1 

I 
<u 

M 
O 
O 

I 

u 
•H 

CO 
<U 

I 
3 

XI 
+» 

•H 

ON 

^ 

O 

-p 

I 

g 

I 
•p 

-p 

I 
(U K 

■ä    3 

S 
CO 

^1 

I I 

I 

\ 



oo 

o 
o 

Ö 
X 

Q 

CM 

i s 

GO 



% 

o 

o      a 

11 
3 i 

US 

U        aj 

A        (0 



oo 

I ro 

g 
ID 

S 

t 
I 
■P 

! 
CO 

*) 

s 
o 

u 

I 

O 

u I 

I 
si 
■p 

o 

0) 

I 
^1 
•H 

g i 

(0 

I 

i 
41 

| 
V 
> 
ft) 
H 

1 I 
4) E 

o 

0) 
-P 

+> 
oo 
ft) 
ft) 
H 

I 
0) 

t 
+> 

ad 

'S 
ä 

O 

a «) 
0) 

ft) 
CO 

+> 

on 

o 

o 

t 
I 
a! 

I 

I u 

P 
10 
4) 

g 
0) 
,o 

CO 

I 
o 
ft) 
03 

8 

o 
CfN 

P 
•rH 
Ü 
o 
H 
0) 
> 

I 
I 
-P 

1 
P 

ft) 

t       * 

s 

ft) 
ro 

C 

O 
ITS 

t 
-P 

| 
-P 

| ft) 
<M ft) 
nd 

O 
■P 

| 
J-l 

I 

«) 
CO 

JS 
4» 

CO 
ft) 

CO I 
s 
p 
CO 

5 
s 
p 
A 
■P 

O 

UP» 

•P 

I 
ft) 

«a 

.   .. I   I 
I i x I 

i 
<) 

I u 
o 
-p 
ft) 
CO 

ft) 
H 
•H 
•P 
O 
ft) 
""9 

I 
ja 
-p 

p 
CO 

Ö       <u 
•H 

4) 
M 
-P 
co 

I 
€) 
•H 

p 

3 

cd 

| 
JO 

0^ 
cr\ 

* 
P 
4) 

| 
P 

vb 

| 
p 

o 

ft) 
-P 

IS 

cd 
P 

cd 

I 
s 

p 
(-1 
o 

i 

I 

03 

I 
■M 
03 
4) 

ro 

3 

p 

O 

•a 

o 

4) 

1 
P 

■P 

4) 

1 
I 

4) >, 
O rH 
Tl 4) 

P 
H a 

»* 
■ p 

CVI 4) l\ f 
H 

P 

^i 
4) crt 
XI 
P 1 
$    5 
o 

<u 

•H W) 

•H 
4) 

^O 

03 
cd 

03 
4) 

P 

| 
O 

O 
P 

B, 

I 
o 

5 
P 

$ 
U 
o 

•H 
u 

I 
03 

I 
I 
p 

s 
p 

4) 

Hi 

I 
4) 

i 
X! 

I 
-P 
•H 

^ 

O 

03 
4) 

W) 

|4 

i 
03 
P 
4) 

S 
P 

p 
to 

cd 

| 
X! 

o 

co 
0) 

o 
Ö 
o 
o 

> 

s 
o 
-p 
u 

o 

V£) m 
V9 

s 



GO 

u 
•H u 
4) 

o 
0) 

a 
t: 

■P 
m 

aj 

O 
■H u 

I 
W 

CO 
•H 

V 

| 
-P 
J3 V Ü 
P !> ja 

B M 
+> 

(U -p 

■S -a 
■H +> 

(fl X! 

p 
M 
O 
•r) 
M 

I 
to 

1 
o 
•H 

| 

(0 

ä 
o 
•H 

to 

I 
s 

i 

a) 

§ 

Ä 

P 
Ü 
t) 
••-3 

•H 

3 

tu 

1 

3 

0) 

>» 
p 
•H 
O 

P 
u 
Ü 

I 
1 

CD 

| 
CO 
an 

I 
■P 

I 

Ö 

oo 

ÖD 

U 
V 

I 
CO 

I 
ca 



CD 
< 

o 
M 
E- 

I e 
n 
a 
r-( 

N 
oo 
E- 

 1 

1 

(-> o 

e & 

s ■ 
n 

8 
r-t 

mmmmumm.** 

• 
• 
• 

CO 

i0. as 
BCBCBBCSB 

• 
1    M 

B 
BSBBBB-^BB 

t X 
BBBBBB!3BB 

Ö 

S
T

R
IK

- 
IN

G
 V

E
L

. 
FP

S 

ON 
oo 

j-cg   or^cvjcvj^-LTwO 

P
R

O
J.

 
TO

TA
L 

W
T

-L
B

S 

eg 
CNJ • 

vOoo\r\vooNoot«-Qr- 
CMtMCMCVICVICVCgoScVI •   •••••••« 
r-lHrHrHi-l'3'3r-ti-l 

CH
A

M
BE

R 
PR

E
S.

 
P

S
Ix

lO
O

 

S • • •''S' ' 

< 
7 3 

9 

• BBBBBBBBB 

* 
& 

C
A

R
T 

C
A

SE
 

i II 
1 • «^BBBBBBBBB 

li 
ii it 



3 a 
«WO 

• 

fe 

S 
a.pL.a.Pu,^a!(i.a.   i a, d. a, eu a- cu (L.ua.pu.unouix,   i ix. a, cm a, a, ex. 

3 

•a                           S 
o(3oo,CL,A,cja<SoL. 

a* 

CO 

% 
8 
r-t 

KCEBCrCCBCESBBB BBBBBBBBBB 

IS 

• 
• 
• 

pa 
I ■LTV 

BBBBeccBBooereeE 
CM 

BBSBBBBBBB 

i0. 
O   =3 

O 
BBBBBBfeSBlTtBBBBB SSBBBBBBBE 

ig 

• z 
1   M 

B B 
BBBBBBBBB-LTNBBBBB BBBBBBBBBB 

T
A

B
L

E
 

H
 

12
 

PL
A

TE
 

PE
N

ET
R

A
TI

O
N
 T

E 

sj 
3 

tM 

Ö 

i 
BBCBBBSBCOBSBCB 

Ö 

>-• I 
BBOEBBBBBB 

ST
R

IK
- 

IN
G
 

V
E

L
. 

F
P

S 

O\0OC—OOOOOOOOs   Q<^-4   Q   Q   O^O 
r-o vO f^+* vr» ^* r^ ♦» o 

PH
D

J.
 

TO
TA

L 
W

T
-L

B
S 

r-t 
. 

i-t 
r-t 

Sg^S^S«€??&&§SSS «ÖS^S^^SÄ^I 
9P 

i-li-tiHrHtHi-lrHrHHrHrHiHrHrHrH 
i-HiHr-lr-irHrHlHr-lr-tr-ii-lrHrHrHi-l 

rHi-|r-lrHrHrHi-ll-(0\rH 
iHr-ir-li-lr-liHi-lrH         rH 

E-i 

CH
AM

BE
R 

PR
E

S.
 

P
SI

xl
O

O
 

i2 (f\   1    1    1    1    1    1     1    Ir^yocvjOvOOO 
<»\                                     v^^u^^J^u^^Al-l 

CO CM                        c>- 
0\ rH    i     1     1     1   C-    1     1      1 

1 

^s f~r-c^r-t>-r-c>-t«-t>-oooooococo CM 
r-l 

9-f   c?a?^^7,?7 
0.10^   V\\AU\vO NO NO vO 
i-Hr-f        i-(l-li-lrHr-)i-li-l 

1 

5 H 

OS 

■8 • 
BBBBBBBBGSBBB    ^t V\ 

•      • 
BBBSEBBBBB 

1 BBBBBBSBBBBBBBB BBBEBEBBBE 

CA
RT

 
C

A
SE

 
TY

PE
 

^ö^ 1 

■ IS 
BBBBCBBBGBBBBB      g ^BBBBBBBBBB 

2k ■   •■•■••■•■■•••9 jHBBBBSBEBBE 



8 
13 

O 
fcfW 

UJ B 

n 

i: 
n n 

(x, a. 

s _  w       n m  a a ■on       a n a a 
(i.a,a,fi,o-,a.a.p-.a.D-,CL, 

i 
1 

i 
8 e S     B SKBBBBBICBIB BBBBBBBBBBB 

0 
es 

• 
ae • 
s • oo c «2 

CM 
St1                      UN 

CBSSBOBBBOO B     B     B     B    -^ E     B     B    _^ B     r*\ 
CM                       CM         CM 

pa M o o 

o 
■ K     C B    BBB    B<*\B    e    r   vo B     B     BBCNECMOOE     E 

• 
as 

c 
UN e 

E 
B    SO 

B 

B     B     B     .     B     f^B     .     .3 
B                              BE 

BE     BB0OBEBf-B>O 

1 r 
7                            l 

CBBBBI-^SBBCO 

s         ^ 
BEBBONEEBOOEC^- 

ST
R

IK
- 

IN
G
 V

E
L

. 
F

P
S Ö 

3 ►3 
CM a\ 
osvrv 

aooN-p-Pus-p+J-p-POv 
Os^o   in _3  m   w   09  nqo 

-^CNOs-PVOCM^ CM O^TUN 
OrHr^lOUNOONOr-tCM.^ 

S353333SSS^ 

PH
O

J.
 

TO
TA

L 
W

T
-L

B
S 

• o 
OO 
CM • •    • 

qOOOOOeocMr^^CMO 
OrH(-IOOOiH^r-tO •     ••••••••• <3öSö888öööö 

1   'S 
1 C\J § 33 ^CM    1     i   q\   1     1     •     • UN 

''NUN             -&                          -3 
CM \0 NO o        o 
OO i'N C~-C-    1   O    1     1     1     1     1 
J'UN-ifUN        U\ 

1 ^9 ■f 
OO 

■ft 3 CM        ^ _  CM P-v                      „3 
Cy-^CM^CMOOCJCMCf 
ooooooooooaoaoaoooooao 

i* 1 •    • 

o 

•  § • 

g 1 ■ 

CA
RT

 
C

A
SE

 
TT

PB
 t:.-^            1 

K SP ^ 

1 III ■ If ■    ■■■BBBBB     ■ <n B    BBBBBBBBBB 

IS 
Ü SI ■ 3                          5 



OO 

e- o 

1 CP
 

Ba
d 
Hi

t 
PP
 

a a       co  a 
ca       mm 

pHnH^^H^tOiPU         cu (X  OH CL, P- a. ac a. s £ a. o     u u a. &< P-. 

■p 
d 
«j &, a. P., a, 

CQ o o u u 

8 ■ i 
00 

8 
■H 

B     B     fc. B 

ft 
SBBBBBB             BSBBQ 

UN 

B     B     B     B     B 

IS 

• 
• 

EC • C\J 
B     B     B 

1^- 
BBBCNBBO           BBBBU\ 

CM                   »^                                           CVJ 
S     B     B     B     B 

o & ! 
Oo B     B     B BBBBBBIn          BBBBC B     B     B     B     B 

it B 
B     B     B 

■ B                      B                                              ■ 
BBB_^BB-^           BBBB^t B     B     B     B     S 

A
B
L
E
 
n
 
C
O
N
T
.
 

PL
AT

B 
PE

NE
TR

AT
IO

N 
TE

ST
S 

1 13 

B     B     B 
C\J 

r-t                OS                                    r-l 
BBBaOBB1jr\          ECBCCg 

8     §            i 
B     B     B     C     B 

• 

<*\ nS ^S 3 
CJ+fOv-P-P-pf'-v         C»-rH 2>SQ P Osp P P -P 

Os m   m   m   in 

3g? • 888 •    •    • ^8 • o .......            .«••• 
rH i-l 3 r5 iH H iH        r-t i-« rH 3 H 

•    •    •    •    • 

T
 

T8
2E

22
 

11 
leg 

• i i s CO O C OsGO 
t—so ao oo r— 

1 
s 

si ^- r- r~ 
o 
c- H 

oo oo O O O O trx       OSIAUM^TH 

vO vC OO NO sO NO C^       P» P" t» t*-(*• 
^H i-1 ^H rH ^H ^H 

CSJ CSJ rH r-t f-l 

oo oo c^ r~ r«- 

is « 
B     B    C 3 

• 

p-r^                                                 Os 
OO r-t                                                         t>- 

•          •                                                                                                                         • 
B     B     B     B     B 

M B     B     B B B     B     B     B     B 

1 SOP a> o 
jg- S                                   & 

■ i 

1  Ö 

§ i 1    a 
B     B     B     B     B    B       g <«% B     BBS      g ?K 

Os^,                        OS««, 

B     B     B     B     B 

ri a 
r-t 

B   B   rn 
H ii ß Os                         g Osr^ 

OsBBBBBBpe-IBBBBOr-lCV'BSBeB 

«h                                        5sR                           OsP^ 

\ 



cucu 
0 0 

■ 
fi 

8 
a. a. (v. « 
O O  O CQ 

i 
■ 

B    B BBC            B    B m B     B     B     C 

IS 
ä 

S 

• 
as • 

• 
PQ 

K • s B    •   C\i         S   CD 
fn               CM 

s ••"A 1 B    B 

1  O 

Si 
is in B    B B     B    B             .hk 

O 

B    B    B    ^P< ' 5 

B    B 

M  L 
0 CO a B 

B   -it 

B 
OO 

B     B    «*\          •   -S 
c 

B 

B    B    A j ff 
tf 

B    B 

i 

0 ^ a 1 

a 
00 S n      CO 

•H       P- 
B    B     w    0  «   -U-V 

a 
>5 

B    B    ^UN 8 
B    B 

1*1 
• a -a oo 

■5 

• 

«tl«].    B 
£3.3.3 

CO 
|| 

T
A

B
L

E
 

P
U

TS
 

IBs • sis •  • 
3d 

OOO         O Cü 
M rH iH        H-S •    •    •           •    • s « O O O c« 

HrHiH J» •    •    «    • s • •    ■ 

0 a< PU 

s« 111   11 1 1    1    1    1 • 1   1 

IS 

1 

S*i 3 B    B    B            B     1 

rH 

9 B.    B     ? 
P- 
H 

p- 
B    8 

• 

S H 1 • BBS            B i • B    B    B g • B    B 

H ■1 B   a  B       a  0 <n 1 B   r   B    0 f^ 1 B    B 

sag Sic 1 
188 181 
1* 

.8 

li 
3 R s 

as 0. 

1-              <SJ                                  t-i 
CM       EH r^                               CM ... -lau -.-is 

1        II i^a     11 
ll B     B 

B    8 
1 



i z 
f- O a a 
En ■u (L, d. a. 0, G. a. (0  to 

e B o o o O CJ o 

i ■ 
ii 
ii 8 ■ • ■ B     B c B     B     B 

vr» 
• 

95 • eg M UN il O s   B   eg B     E CO B    B    I: 
1 f"> <»> tNJ 

CQ 

1 o 
c» 

^ as V %fe ä 
K 

§g VIN B   K   ■ B     B B     B     B 

S5 
S 
00 

a 1   M > 
r 

c 
B   r   r^ B     B 

• 
B     B     B     | 

^S « 1- « 
o s E-< t~> — ON co 

8 g 
IA 
» 

(4 U           P- 
1 B     fl) rH lA 

* rHOO 
B     B    B 

o 
>9 ^s 1          B §€ 

►- ia hj 

g a gi. O  1^1 CVJ >OvO -P rr» 4» "N 4»  -P  ♦> o g IB § |»8 §J 3 a gg « 

.3.3.3 

•T)  <  »J 
O o o o 

r-t i-l iH 
O O 
rH rH ^ ^SS 

j 3 
• •    •     • •     • • 

ses rH ■H rH M 33 r»> **N f^N (»N 

TA
B

 
82

B
22
 P

 

f-t ■H rH iH rH rH H rH 

1 8 
• 1     1     1 • i 1 1     1     1   i 

E- § gR o a. a. 

il 1 lA o 
* C j r-t 1 

S9 BBS B     B r- B    B   K 1 P- rH 

Is 1 BBS B    B 

i • 
t^ 

IS s ■    B    ■ B    B im ■    B    B 
t- 

& 

K K 
5S H & 3 — s "B 

1 B    B    • B    B 1* B   B    B 

I8i'■■ B    B ii SB*-•• 



S3 

CO 

B 
M o 

H| 

m S 
•^ a. 

g 

i a, 

t § I   8 

|c 
m t-H o o 

Oi   L> 
M    1 

pi o p., 
CO M 

•3 ?! 

6» g 
u a. a« 

fe 

i 
u) as 

8 

s 
6 

TV 

,3 

CO 
I 

a, du pH a, a« £. a« d. u o K a. a< K 

K    B     B    E 

B    B    SO  B    O 
eg      CM 

^ 

E O 
EBB    V\B     ,-1 

 _,  
CO 
T       c\j 
8   A 

B     E     B     B     r- B    rH 

" C— 0\ r-i   CO cy^-g^ 
-3f\. 

r«- t^ Q Q r—oo >o oo 
0\ 0\ O Ci 0\ 0\ (>\ 0\ • ••••••• 
Os 0\OOOSONO\C>\ 

I   I   I 
oo -^ 

1UN '^^ 

rH 

-J*      o 
UN       t>- 

Ok 

cvj 

^0 0\ 

ON 

OO CO CO CO P— OO P^ ^ 

OO 

«■»    ■ 

i  

Is 11 
III IS«' 



* 
s / 


