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CONFIDENTIAL 

REFERENCE 

DESCRIPTION OP 
AMMUNITION 

DwG NO (METAL PARTS) 

DWG NO (SHELL LDG) 

QUANTITY IN LOT 

QUANTITY FRAGMENTED 

METHOD OF FUNCTIONING 

FRAGMENTATION 
PROCEDURE 

FRAGMENTATION 
RECOVERY AND 
CLASSIFICATION 

PICATINNY ARSENAL 
FRAGMENTATION TEST 

Date; 17 May 1951* 
Test Record No. 285 
Sheets 1 of 3 

Project No. TA1-1546D, 00 I»71'«38l/l2(c), 
ORDBB 471olV950-130 

Shell, HE, 105 mm, T178 (Series), Metal Parts 
Assembly 

T178E1 - Class 30 Cast Iron (QQ-I-652) 
T178E2 - Class 50 Cast Iron (QQ-I-652) 
T178E3 - Class A Malleable Iron (QQ-1-666) 
T178Eli ~ Cast fiteel (MIL-S-20556) 
(Loaded with 70/30 Baratol^ Cast TNT or Comp B) 

P-82283, rev 6/28/52 

None 

2 in each lot 

2k 

Fuze, M5^, Mod, (modified for static firing) 
Dwg PX-97-287 

Shell fragmented at ambient temperature. 
Shell assembly equipped with electric ignition, 
placed in a pine box, with 5" thick wall. The 
overall dimensions of the box were 10" x 10" x 20". 
The box was placed on end over 6' of sawdust in 
a IV - 9" deep fragmentation tub, 15! - 5" in 
diameter at top and tapering to 13" diameter at 
bottomo Box covered with 5 feet of sawdust. 

Fragments were recovered from tub by sifting 
the sawdust on a mechanically-operated screen 
of No. I* mesh (.170" opening, .06" wire diameter), 
using a magnetic separator. 

The fragments were classified by weighing and 
grouping according to the following weight zones? 

54AA 4 5 7 7 5 
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Group 0 - 0 to | grain 
1 - 5 to 2 grains 
2 - 2 to 5 grains 
3 - 5 to 10 grains 
k - 10 to 25 grains 
5 - 25 to 50 grains 
6 - 50 to 75 grains 
7 - 75 to 150 grains 
8 - 150 to 750 grains 
9 - 750 to 2^500 grains 

10 - Over 2,500 grains 

MISCELLANEOUS DATA 

The 105 mm, T178 (Series) Shell which were fragmented during the 
course of this test, were manufactured by the Lehlgh Foundries of Easton, 
P&o The subject shell were of two-piece silver-soldered base plug con- 
struction, as shown on Drawing P-82283, rev 6/28/52. The 105 mm, TI78EI 
Shell were cast from Class 30, cast iron (QQ-1-652)  The 105 mm, T178E2 
Shell were cast from Class 50, cast iron (QQ-I-652). The 105 mm, T178E3 
Shell were cast from Class A Malleable Iron (QQ-1-666). The 105 ma, T178E1*- 
Shell were cast from Cast Steel (MIL-8-20556), 

DISCUSSION; 

In analyzing the data, the following curves were employed: 

Percent Average Cumulative Weight versus Group Number, for each 
pair of shell from each type of metal parts and each type of loading. 

Twelve curves are inclosed, each of which gives a representation of the 
data -shewn on each of the inclosed Fragmentation Test Data Sheets. The 
"Percent average jumulative Weight" is based on the average weight of f *ag- 
ments (vs group no^ of each pair of projectiles on the inclosed twelve data 
sheet8. 

By definition, the average cumulative weight of fragments equals the 
average weight of fragments in a group, plus the average weight of fragments 
of all preceding groups <, The percent average cumulative weight of fragments 
is defined as the ratio of the average cumulative weight to the average 
weight of the empty shell. 

According to Information furnished in the 1st Ind, 3/2/54, Watertown 
Arsenal to PA, 0RDBE-L Vfl.2/l82l*, 0RDBB kJl.lk/lO-122,  subjects "Frag- 
mentation Characteristics of Shell and Test Cylinders of Cast and Forged 
Steel3 (Project TA1-15^6D)",, shell fragments in the weight range of 10 - 50 
grains constitute the most efficient casualty-producing size of fragment. 

2 
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Using this Criterion for evaluating the relative efficiency of 
the various Shell Material - Explosive Filler combinations, the following 
table lists the combinations in descending order of lethality* 

Total wt of frags 
10 to 50 grs (avg) X 100 

Explosive Weight of Eu.pty Shell 
No. Filler Shell Metal parts Material Metal Parts (,avg) 

1 Baratol Class 50 Cast Iron 45.0$ 
2 Baratol Class 30 Cast Iron - • 39.0$ 
3 TNT Class 50 Cast Iron 34.0$ 
4 TNT Class 30 Cast Iron 27.5$ 
5 Comp B Class 50 Cast Iron 27.0$ 
6 Comp 3 Class A Malleable Iron 27.0$ 
7 Comp B Cast Steel 27.0$ 
8 TNT Class A Malleable Iron 26.0$ 
9 Comp B Class 30 Cast Iron 23*0$ 

10 TNT Cast Steel 17.0$ 
11 Baratol Class A Malleable Iron 17.0$ 
12 Baratol Cast Steel 11.0$ 

A Bar Graph (Curve No. 13) shows, in descending order, the average 
total number of fragments occurring above 10 grains for each combination of 
shell metal parts - Explosive Filler fragmented. 

The conclusion that Class 50 Cast Iron with Baratol filler is the 
most desirable is based entirely on the criterion established by Watertown 
Arsenal as given in correspondence referred to previously. 

However, if the assumptions relative to the nature of terrain, 
effect of fragment velocities, and wound ballistics contained in various 
Ballistic Research Laboratories Reports, by T. Sterne, et al, are followed, 
the conclusions probably would be changed and the shell and explosive 
combinations giving fine degrees of fragmentation might be moved up into 
higher categories of preference. This involves decisions to be made only 
after consideration by higher echelons, such as Service Boards, 0R0, and 
WSEG, and probably would require acquiring information on fragmentation 
velocity and distribution patterns which is presently not available. 

G„  FLARTEY 

<o 
ft 

J0h/D< 
1, Ord Corps 

Director, R&D Div 
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CON F I D E N T I A f. 

*«ar-r. A.  DOV»»,  a. i. 

CONFIDENTIAL CATINNY ARSENAL FRAGMENTATION TEST 

Projectile: 105mm,   HE,   T1785L,   Cast   from  Class   30 >rest Record No*    6155 
Cast   Iron   (QQ-1-652) ,' 

Explosive Filler:      TNT   Cast Sheet _JL_ of _i2i_ 

Type Fuze:     M54   PD Modified   for   static   firing Date:    30  Sept  52 
Q-        f T,        

DwS-   PX-97-287 
Size of Box:   ioff  x  1C"   x 20",   1/2"   Pine 

Recovery Medium:    Sawdust   No.   4  Mesh   Screen  & Magnetic   Separator 

. PROJECTILE NO. 

Requested by Mr.   P.   Sadlon 1 2 

Wt. Empty Lbs. 
17.09 1 7.4* 

Wt. Loaded Lbs. 
19.92 20.20 

No. 0 Group   Not Through a L0 Mesh Screi n (U. S. Std   Sieve Series) 

2 

§ 

c 5 > o 
y 
4) 
« 
<H 
C 

I 
• F* 

T3 
S s 
u 
0) 

S 

o to % Ore. Counted Wt. Lbs. 2.93 2.31 
No.  1 Group 

y»  to ?, Grs. 

No. L5678 18239 
Wt. Lbs. 2.21 2.51 

No. 2  Group 

2  to  6   urr. 

No. 
.S74.fi ?v7r>?; 

Wt. Lbs. 2. 5.9 P.'.AR 

No. 3 Group 

5 to 10 Grs. 

No. 2633. 27D4 
Wt. Lbs. 2.fi2 2. Af> 

No. 4 Group 

10 to 25 Grs. 

No. 1453 T470 
Wt. Lbs. 3.OR .-^.27 - 

No. 6 Group 

25 to 50 Grs. 

No. 312 332 
Wt. Lbs. 1.50 •} . RR 

No. 6 Group 

50 to 76 Grs. 

No. 
7T K«7 

Wt. Lbs. 
.fiO AQ 

No. 7  Group 

76 to   150  Grs. 

No. 27 33 
Wt. Lbs. .40 .4fl 

No. 8  Group 

150 to 750 Grs. 

No. 
R K 

Wt. Lbs. ,2fi .-\o 
No. 9  Group 

750 to 2500 Grs. 

No. 

Wt. Lbs. 

No. 10 Group No. 

2500 and Larger j  Wt. Lbs. 

Total No. 
?e;aoo P.HS43 

Tot*l Wt. Lbs. 
15.19 lfi.P/1 

%  of Fragments Recovered 
94.7 92. 8 

Photo No. 
W41485 fJonfl 

CONFID ENTIAL 
i 
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V 0 '••- FID F) NTT 1 
A»ur-r. *.  i>o»t»,  N. J. 

CONFIDENTIAL XATINNY ARSENAL FRAGMENTATION TEST 

Projectile:     105mm,   HE,   T178E2  Cast   from  Glass  50 Test Record No:  6155 

T.    ,    •      Tn.„Cast   Iron   (QQ-1-652) ,~ Explosive Filler:    TNT  Cast Sheet 2_ 0f J^_ 
ype Fuze:M54 PD Modified for  static  firing Date: 
ize of Box:    iS*   x  10*~i ?0",   l/2" Pine 

Recovery Medium:     Sawdust No.  U Mesh  Screen & Magnetic  Separator 

T 

Size 

PROJECTILE NO. 

Requested by Mr. P.  Sadlon a 4 

Wt . Empty Lbs. 
17.51 17.55 

wt . Loaded Lbs. 
20.60 20.68 r 

a 
01 

03 

V u 
> 
O u 
$ 
tf 

O 

I 
0) 

a 
eo 
u S 
6 
3 

125 

No. 0 Group     Not 

o to % Grs.    Counte 

Through a L0 Mesh Scree n (U. S. Std ! ieve Series) 

dWt. Lbs. 
X • \-i\-. 1.97 

No.  1 Group 

H   to 2 Grs. 

No. 13104 11351 
Wt. Lbs. 1.89 1.62 

No. 2 Group 

2  to  5   Grs. 

No. 5340 6413 
Wt. Lbs. 

2,fil 2. fiD 
No. 3  Group 

6 to 10 Grs. 

No. 2541 3219 
Wt. Lbs. 9   Rc 3.02 

No. 4 Group 

10 to 25 Grs. 

No. 1790 1802 
Wt. Lbs. 3.8< 3.92 

No. 5 Group 

25 to 50 Grs. 

No. 118 465 
Wt. Lbs. 2.01 2.25 

No. 6 Group 

50 to 75 Grs. 

No. 105 90 
Wt. Lbs. ,91 ,77 

No. 7 Group 

75  to   160   Grs. 

No. 72 44 
Wt. Lbs. 1.02 .6C 

No. 8 Group 

160 to 750 Grs. 

No. 22 9 
Wt   Lbs. .75 .24 

No.  9 Group 

750 to 2500 Grs. 

No. 

Wt. Lbs. 

No. 10 Group 

2500 and Larger 

No. 

Wt. Lbs. 

Total No. 
23392 23393 

Total Wt. Lbs. 17. i; 1 16.9« 

% of Fragments recovered 
97.8 96.8 

Photo No. 
«41487 None CONFIDENTIAL 
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CONFIDENTIAL 
AtMT-P. A.   DOVIH,    N. J. 

CONFIDENTIAL 1CATINNY ARSENAL FRAGMENTATION TEST 

Projectile:      105mm HE,   T178E3,   Cast   from Glass  A    Test Record No:   6155 
r,    ,   •     „.„Malleable   (QQ-1-666) „ , ~ 
Explosive Filler:    q^tj,   cast Sheet 3_ of _A£ 
Type Fuze: M54 PD Modified  for   static  firing Date: 
Size of Box?Wi0^~%*2l720'\   l/2"  Pine 

Recovery Medium:   Sawdust No.  4 Mesh  Screen & Magnetic   Separator 

PROJECTILE NO. 

Requested by Mr » P.  Sadlon 
5 6 I 

Wt. Empty Lbs. 
17.76 17.06 

Wt. Loaded Lbs. 
20.83 20.44 

-2 
a 
V 
6 
bo 
OS 

73 
0) c 3 
> o u 
V 

M 

o 

s 5 
£ 
a S 
u 
« 

S 
3 

No. 0 Group Not 

o to % Grs. Counted 

Through a 0 Mesh Scre< rv  (U. S. Std 1 ieve Series) 

Wt. Lbs. .26 .15 
No.  1  Group 

%  to  2 Grs. 

No. 1914 
* 

2361 
Wt.  7-bs. .2£ .33 

No. 2  Group 

2   to  5   Grs. 

No. 
flfifi nsn 

Wt. Lbs. .,2a -RX 
No. 3  Group 

6 to  10  Grs. 

No. 730 K4.1 
Wt. Lbs. .69 .67 

No.  4  Group 

10 to 25 Grs. 

No. 77P. 71 Q 

Wt. Lbs. 1.70 1.fi7 

No.  5 Group 

25 to 50 Grs. 

No. Rft9 *Pfi 

Wt. Lbs. 
2.RP o   r;ft 

No.  6  Group 

50 to 75 Grs. 

No. 
2*1 P4R 

Wt. Lbs. 
?..?Cl P.1Q 

No.  7 Group 

75  to   150   Grs. 

No. P.RS Pfil 

Wt. Lbs. 
4-29 4.14 

No. 8 Group 

150 to 750 Grs. 

No. 147 130 
Wt. Lbs. 4.86 4.56 

No. 9 Group 

750 to 2500  Grs. 

No. 
1 

Wt. Lbs. .12 
No. 10 Group No. 

{      2500 and Larger Wt. Lbs. 

Total No. 
5564 6057 

Total Wt. Lbs. 
17.54 17.H4 

%  of Fragments Recovered 
98.8 99.8 

Photo No. M41489 None CONFIDENTIAL 

CO. r FI D E N r 
IAL 
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C O N K I D E N T I A L 

Mavr. ». oovi*. N. J. 

CONFIDENTIAL ICATINNY ARSENAL FRAGMENTATION TEST 

d : 

Sheet    4    0f    12   . 

Projectile:    105mm,   PIE,   T178E4  Cast   from Cast   Steelr^ Recor(i No-   nss 
_    .   .     _..(Mil-S-20556) 
Explosive Filler:   TNT  Cast 

TyDe Fuze:  M54 PB Modified for  static  firing        Date- 
Dwg.  PX-97-28? 

Size of Box:    10"  x  10" x 20",   1/2"   Pine 

Recovery Medium:   Sawdust No.  4 Mesh Soreen & Magnetic  Separator 

T Requested by Mr.  P.  Sadlon 
PROJECTILE NO. 

7 8 

Wt. Empty Lbs. 
18.40 18.15 

Wt. Loaded Lbs. 
21-37 20.78 

-2 c 

i 3 
£ 

2 
> 
O 
u 
V 
« 

o 

I 
* 
-a 
3 3 

s 
.o 
S 
9 

55 

No. 0 Group      Not 

o to % Grs.Counted 

Through a 10 Mesh Scret a  (U. S. Std Sieve Series) 

Wt. Lbs. .21 .21 
..... 

No. i Group 

H   to  2  Grs. 

No. 
1921 2007 

Wt. Lbs. ,SS .29 
No. 2 Group 

2  to  5   Grs. 

No. 929 1016 
Wt. Lbs. .42 AC. 

No. 3 Group 

5 to 10 Grs. 

No. 538 542 
- 

Wt. Lbs. •54 .56 '• 

No.  4 Group 

10 to 26 Grs. 

No. 
532 RIP 

Wt. Lbs. 1.42 1.42 
No.  6 Group 

25 to 60 Grs. 

No. 333 344 
Wt. Lbs. 1.72 1.72 

No. 6 Group 

50 to 76 Grs. 

No. 186 175 
Wt. Lbs. 1.63 1.R4 

No.  7 Group 

76  to  160   Grs. 

No. 260 279 
Wt. Lbs. 4.00 4.18 

No. 8 Group 

160 to 750 Grs. 

No. 199 204 
Wt. Lbs. 7.26 7.04 

No. 9 Group 

750 to 2500 Grs. 

No. 5 s 
Wt. Lbs. .65 .62 

No. 10 Group 

2500 and Larger 

No. 

Wt. Lbs. 

Total No. 
5003 5184 

Total Wt. Lbs. 
18.13 18.04 

% of Fragments Recovered 
98.5 QQ   d. 

| 

Photo No. 11-41491 None 
| CONRDENTIAU 
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.-  -  -        -     , 



CONFIDENTIAL 

»»M»-r. A     BOV(R,   b. t. 

CONFIDENTIAL      »iCATINNY ARSENAL FRAGMENTATION TEST 

Projectile:   105mm,   HE,   T178E1,   Cast  from Class  30 Tegt Record No.  5155 
Cast  Iron   (Q.Q-1-652) \0 

Explosive Filler: comp   B Sheet   5     of     J£ 

Type Fuze:   M^g
PDj§2^£i|S for  static  firing        Date: 

Size of Box:    10" \ 10"  x  20",   1/2"  pine 

Recovery Medium: Sawdust No. 4 Mesh Stereen & Magnetic Separator 

quested by Mr.  P. Sadlon 

PROJECTILE NO. 

^e 9 10 

Wt. Empty Lbs. 
16.89 17.45 

Wt. Loaded Lbs. 
19,37 20.70 

-2 
13 
V 

i 
as 

£ 
-a 
2 
> 
0 

« 

O 
•*» 
M 

"3 
£ 
•0 c a 

ja 
8 s 

55 

No. 0 Group  }Jot 

0 to v» Grs. Counted 

Through a 10 Mesh Screen  (U. S. Std lieve Series) 

Wt. Lbs. 3.97 2.60 
No.  I  Group 

%   to 2  Grs. 

No. 18372 18540 
Wt. Lbs. 2.56 2.74 

No. 2 Group 

2  to  5   Grs. 

No. 5636 6766 
Wt. Lbs. 2t5C 3.04 

No. 3 Group 

5 to 10 Grs. 

No. 2129 2657 
Wt. Lbs. 2tll 2.77 

No. 4 Group 

10 to 25 Grs. 

No. 1090 1325 
Wt. Lbs. 2.3C 2.91 

No. 5 Group 

25 to 50 Grs. 

No. 255 333 
Wt. Lbs. 1.22 1.59 

No. 6 Group 

60 to 75 Grs. 

No. 61 60 

! 
Wt. Lbs. <5l .52 

! 

1 

No.  7  Group 

75  to   150   Grs. 

No. 
37 44 

Wt. Lbs. .53 .62 
No. 8  Group 

150 to 750  Grs. 

No. 1 10 
Wt.  Lbs. 

,05 -2r> 
No. 9 Group 

750 to 2500 Grs. 

No. 

Wt.  Lbs. 

No. 10 Group 

2500 and Larger 

No. 

Wt.  Lbs. 

Total No. 27581 29735 
Total Wt. Lbs. 15.7! ! 17.06 

%  of Fragments Recovered 
93.1 97.9 

Photo No. M-42034 None CONFID •ENTIAL 
CO NrFl^iiiXvL'.I4L 
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"TDENTIAL 
ARNT-P. ».   DOVCH.    N. J. 

, ICATINNY ARSENAL FRAGMENTATION TEST 
CONFIDENTIAL 
Projectile:    105mm,   HE,   T178E2  Cast  from Class   50   Test Record No-   6155 
_    ,   .     „.Cast   Iron,   (QQ-1-652) 
Explosive Filler:   finmp R                                                                    SWt    6    nf IE 

Type Fuze:M54 PD. Modified for   static   firing          Date- 
Dwg.  PX-97-287 

Size of Box:    10" s  10" x 20",   1/2"  Pine 

Recovery Medium:   Sawdust No.  U Mesh Screen & Magnetic Separator 

PROJECTILE NO. 

Requested by Mr.  P.  Sadlon n 12 
Wt. Empty Lbs. 

17.71 17.58 
Wt. Loaded Lbs. 

21.02 20.56 

42 c 
(V 

6 
60 
0} 

£ 
c 
9 > o o s m 
o 

I 
I* 
i 3 
u 5 
s 
9 

No. 0 Group   Mot 

o to u Grs.Counted 

Through a 10 Mesh Scret n (U. S. Std Jieve Series) 

Wt. Lbs. 3.45 2.56 
No.  1  Group 

%   to   2  Grs. 

No. L7872 22993 
Wt. Lbs. 2.fi7 1 .fi4 

No. 2  Group 

2  to  6   Grs. 

No. R535 R591 
Wt. Lbs. 2.88 3.06 

No. 3 Group 

5 to 10 Grs. 

No. 2760 2904 
Wt. Lbs. 2.74 2.94 

No.  4 Group 

10 to 26 Grs. 

No. 1491 1530 
Wt. Lbs. 3.15 3.68 

No. 5 Group 

26 to 60 Grs. 

No. 282 258 
Wt. Lbs. 1.34 1.P4 

No. 6 Group 

60 to 76 Grs. 

No. 46 34 
Wt. Lbs. .39 .29 

No.  7 Group 

76  to  160   Grs. 

No. 31 Pfl 
Wt. Lbs. .46 .38 

No. 8 Group 

160 to 750 Grs. 

No. 4 8 
Wt. Lbs. .10 .PS 

No. 9 Group 

760 to 2600 Grs. 

No. 

Wt. Lbs. 

No. 10 Group 

2500 and Larger 

No. 

Wt. Lbs. 

Total No. 
29021 54346 

Total Wt. Lbs. 
17.18 16,02 

% of Fragments Recovered 
97.0 Q-1.1 

Photo No. 1142036 Nona CONFi DENTIAL 
C <p N F I D E : T i A L 



CONFIDENTIAL 

ARMr-P. X.   OOVIt,   N. J. 

CONFIDENTIAL 
iCATINNY ARSENAL FRAGMENTATION TEST 

Projectile:  lG5mm EE,   T178E3  Cast   fro.r.  Class   A 
Malleable   (QQ-1-666) 

Explosive Filler 

Test Record No:    6155 

Sheet _JZ_ of JLZl 
Type Fuze: M54 PD Modified  for   static  firing Date: 

Size of Box:  10"  X  10"'x 20",   1/2"   Pine 

Recovery Medium: Sawdust No.  L Mesh Screen & Magnetic Separator 

Requested by Mr.  P.  Sadlon 

PROJECTILE NO. 

13 14         1                      1 
Wt. Empty Lbs. 

18.25 17.40 

Wt. Loaded Lbs. 
20.08 20.69 

93 
+-> 
a 
i 
be 
m 
£ 

0> 
U 
9) 
> 
O 
u 
V 
« 

o 

£ 
C 
cS 

U 3 

E 

No. 0 Group    ftOt 

o to % Grs. Counted 

Through a 10 Mesh Scre« n  (U. S. Std 1 ieve Series) 

Wt. Lbs. .81 .23 
No.  1 Group 

%   to  2 Grs. 

No. 
S4fW 25fV| 

Wt. Lbs. .80 .37 
No.  2  Group 

2  to  5   Grs. 

No. 2495 1613 
Wt. Lbs. 1.14 .67 

No. 3  Group 

6 to 10 Grs. 

No. 1391 524 
Wt. Lbs. 1.42 .53 

No. 4  Group 

10 to 25 Grs. 

No. 1476 spa 
Wt. Lbs. 3.33 1.21 

No. 6 Group 

25 to 50 Grs. 

No. 699 307 
Wt. Lbs. 3.51 1 BR0 

No. 6  Group 

60 to 75 Grs. 

No. 216 189 
Wt. Lbs. 

] ,HF> 1 .7^ 
No.  7 Group 

75 to  150   Grs. 

No. 134 240 
Wt. Lbs. 1.89 3.68 

No. 8  Group 

160 to 750  Grs. 

No. 
F>9. ^cl7, 

Wt.  Lbs. 1.76 6.93 
No. 9 Group 

750 to 2500  Grs. 

No. 
1 

Wt. Lbs. .12 
No. 10 Group 

2500 and Larger 

No. 

Wt. Lbs. 

Total No. 
11866 6156 

Total Wt; Lbs. 
16.51 17.05 

%  of Fragments Recovered 
90.. S 98 

Photo No. 
E1420K8 ^Tone 

CONFIDENTIAL 
1 

CO NFIDEN riAL 1 
.. 



CONFIDE N T I A L 

»«MY-P. A.    OCWf»,    N. J. 

CONFIDENTIAL ICATINNV ARSENAL FRAGMENTATION TEST 

o Projectile:    105ram T:S.   T178E4   Cast   from Cast   Steel Test Record No:    6155 

£ ?Mil-S-20556) 
£ Explosive Filler:   Como   3 Sheet     8    of JEL. 
CD 

co Type Fuze:M54      PlLModlfied  for   static   firing      Date: 
^Size of Box:   l6" x  ib'rx  20",   1/2"   Pine 

^Recovery Medium:     Sawdust No.   4 Mesh  Screen & Magnetic  Separator 

"Requested  by Mr.  P.   Sadlon 

Wt. Empty Lbs. 

© 

© 
•H 
> 
© 

1 
<^2 

© 
U 
CO 
P- 
© 

Wt. Loaded Lbs. 

^2 
c 

s 

..c 

ft 

c a 
u 

S 
3 

55 

No. 0 Group   Not 

o to % Grs. Counted 

No.  1   Group 

^   to  2  Grs. 

No. 2  Group 

2   to   5   Grs. 

No. 3 Group 

5 to   10   Grs. 

No.  4 Group 

10 to 25 Grs. 

No.  B Group 

26 to 60 Grs. 

No. 6 Group 

60 to 75 Grs. 

No.   7  Group 

75  to   150   Grs. 

No. 8 Group 

160  to  750  Grs. 

No.  9 Group 

750  to  2500  Grs. 

Through a 

Wt.  Lbs. 

No. 

PROJECTILE NO. 

JL£_ 

17.97 

20.62 
10 Mesh Screen   (U. S. Std ! Sieve Series) 

u2S. 
5278 

Wt. Lbs. 

No. 

Wt.  Lbs. 

No. 

Wt. Lbs. 

No. 

Wt. Lbs. 

No. 

Wt. Lbs. 

No. 

Wt. Lbs. 

No. 

Wt. Lbs. 

No. 

Wt.  Lbs. 

No. 

Wt.  Lbs. 

No. 10 Group 

2500 and Larger 

No. 

Wt. Lbs. 

Total No. 

Total Wt. Lbs. 

%  of Fragments Recovered 

^18. 

1560 

71 

802 

-Si 
1Q9S 

2.48 

645 
.24 

184 

2.45 

282 
4.14 

_1£3_ 

5.30 

JJL 

8047 

17.94 

Photo No. 

99.8 

¥142 040 
C O N F11) E 

-IS- 

17.94 

21.06 

^28. 

?127 

,6'd 

1111 

^54 

568 

-SO. 

69Q 
1.61 

459 
2-28 

251 

2.17 

.212. 
5.57 

164 
6.13 

^LZ 

N T I A L 

5546 

17.fig 

99.3 

None 
CONFIDENTIAL 

•  . 



C 0 IN F i D E iN I.' 1 A L 
A«KT   r   A.    H«l.   N. J. 

CONFIDENTIAL 
riCATINNY ARSENAL FRAGMENTATION TEST 

Projectile: 105mm,   r'S.   1178E1,   cast   from  Glass   30 Test Record No:    6135 
„    ,   .     „.„ cast   iron   (QQ-1-652) _.         Q       .    15 Explosive Filler: aratol Sheet _XT_ of _±* 

Type Fuze:     .'..54 PI).   Lodified   for   static  firing, Date:       15   Jane  1953 
* •*             .. DwZ/»   PX-92-287,  „ 

Size of Box:   10" x   Id*   x  20rt,    1/2"   Pine 

Recovery Medium: Sawdust,   l.'o.   4  Mesh  Screen  and Marine tic   Seor.rator 

PROJECTILE NO. 

17 18 

Wt. Empty Lbs. 
17.51 17.28 

Wt. Loaded Lbs. 
22.02 22.10 

3 
c 

E 
> o u 
« 

° 
bo 

a 3 
u 
0) 

| 
3 

No. 0 Group 

0 to   H   Grs. 

Through a 10 Mesh Sen en  (U.S. Sid Sieve Series) 

Wt. Lbs. 
1 .07 

No. 1 Group 

H  to 2 Grs. 

No. 10600 .0159 
Wt. Lbs. 1.56 1.33 

No. 2 Group 

2 to 6 Grs. 

No. 4938 4540 
Wt. Lbs. 2t25 2.02 

No. 3 Group 

6 to 10 Grs. 

No. 2486 2319 
Wt. Lbs. 2.52 2.37 

No. 4 Group 

10 to 25 Grs. 

No. 1593 2060 
Wt. Lbs. 3.66 4.60 

No. 6 Group 

25 to 60 Grs. 

No. 430 618 
Wt. Lbs. 2.08 2.95 

No. 6 Group 

50 to 76 Grs. 

No. 115 81 
Wt. Lbs. 1,00 .68. 

No. 7 Group 

75 to 150 Grs. 

No. 67 55 
Wt. Lbs. .r.fi •7Q 

No. 8 G: oup 

160 to 760 Grs. 

No. 
19 17 

Wt Lbs. i;o .55 
No. 9 Group 

750 to 2500 Grs. 

No. 

Wt. Lbs. 

No. 10 Group 

2500 and Larger 

No. • 

Wt. Lbs. 

Total No. 
20348 19849 

Totat Wt. Lbs. 
ifcitS, i        16.35 

% of Fragments Recovered 
96.1 94.6 

Photo No. K-42865 M42866 CONFID ENTIAL 
C< 

— -  - .— — i i   ... — 

i iAli L_ 



ABM1-1'. A,     )««»,   N. J. 
CONFIDENTIAL 

CONFIDENTIAL      XATINNY AfcSENAfc ffeAGML., TATION TEST 

Projectile:   105mra,   '11.   T178^2,   Cast   fro. 
Cart   Irrn   (QQ-1-652) 

Explosive Filler:    ^aratol 

ClassSO Test Record No: 

Sheet -19. of JdL 
6155 

Type Fuze:   M54 Pl^^U^^a  for   static   firing        Date- 
Size of Box:    1<J"" X  10"  x   20n,   l/2"  Pine 

Recovery Medium:   Sevidust,  No.  U Mesh Screen & Magnetic  Separator 

Requested   by Mr.  P.   Sadlon PROJECTILE NO. 

19 20 

Wt. Empty Lbs. 
17.58 17.43 

Wt. Loaded Lbs. 
22.4] 22.41 

5 a 
6 
bo 
C8 

•a 
8) 

0 > o 
u 
•2 
« 

C 

*» 

'3 

T3 
C 
at 

a> 

a 

No. 0 Groui 

0 to  %  Grs. 

Through a 10 Mesh Sere en   (U.S. Std Sieve Series) 

Wt. Lbs. 1.31 1.15 
No.  1  Group 

hi  to 2 Grs. 

No. 9845 8202 
Wt. Lbs. 1.45 1.24 

No. 2 Group 

2 to 5 Grs. 

No. 3755 3324 
Wt. Lbs. 1.80 1.50 

No. 3 Group 

5 to 10 Grs. 

No. 1977 2215 
Wt. Lbs. 2t03 2.20 

No. 4 Group 

10 to 26 Grs. 

No. 1912 1871 
Wt. Lbs. 4.37 4.26 

No. 5 Group 

25 to 50 Grs. 

No. 740 806 
Wt. Lbs. 3.65 3.42 

No. 6 Group 

50 to 76 Grs. 

No. 152 175 

> 

J 

Wt Lbs. 1.31 1.49 
No. 7 Group 

75 to 150 Grs. 

No. 58 99 
Wt. Lbs. .87 1.34 

No. 8 Group 

150 to 750 Grs. 

No. IP. 20 
Wt. Lbs. .73 .81 

No. 9 Group 

750 to 2500 Grs. 

No. 

Wt. Lbs. 

No. 10 Group 

2500 and Larger 

No. 

Wt. Lbs. 

Total No. 
18457 16712 

Total Wt. Lbs. 17.52 17.41 

%  of Fragments Recovered 
99.6 

99-9 

Photo No. 
M-42S67 M-42868 CONFIDENTIAL 

CO N F I'D E N riAL .' 1 



AK«r-s>. A.  .i»vir    N. J. 

f*   s\    vT   m,   r   T-.   n   . .   —   _ 

CONFIDENTIAL   ^CATINNY ARSENAL FRAGMENTATION TEST 

Projectile: 10 5irjn,   HE,   T178E3,   Cast   from  Cla3S  A 
_    .    .      Malleable   (QQ-I-666) Explosive Filler: ?aratol 

Test Record No:     G155 

Sheet   11 of -121 

Type Fuze:   ^^ofyt^  fo 

Size of Box:    10"   x   10"   x   20", 

Recovery Medium: Sawdustt  No, 

1 static  firing        Date:   L-c 

1/2"  Pine 

h Mesh Screen & Magnetic S 

June   53 

eparator 

PROJECTILE NO. 
Requested  by Mr.  P.  Sadlon 

21 22 
i 

1 
Wt. Empty Lbs. 

17. 52 17.56 

Wt. Loaded Lbs. 
22.32 22.31 

•if 
a 

£ 
be 
U 

« u 
9 
> o 
u 
0) 

No.  0 Group 

0 to  Vi  Grs. 

Through a 10 Mesh Sere en  (U.S. Std Sieve Series) 

Wt. Lbs. .43 .28 
No.  1  Group 

V%  to 2 Grs. 

No. 2166 1235 
Wt. Lbs. 

,22 .17 
No.  2  Group 

2 to 5 Grs. 

No. 1226 639 
Wt. Lbs. . 51 .28 

No. 3 Group 

5 to 10 Grs. 

No. 733 159 

i 

Wt. Lbs. 
• VJU .13 

No. 4 Group 

10 to 25 Grs. 

No. 737 423 
Wt. Lbs. 1,62 1.01 

No. 5 Group No. 425 251 
o 

M •** 
0) 

3 

.a s 
a 
& 

25 to 50 Grs. Wt. Lbs. 
£•05 1.26 

No. 6 Group 

60 to 75 Grs. 

No. 228 178 
Wt. Lbs. 2.02 1.53 

No.  7  Group 

75 to 150 Grs. 

No. 2 38 231 
Wt. Lbs. 4.27 3.48 

No. 8 Group 

150 to 750 Grs. 

No. 141 123 
Wt. Lbs. 5.10 3.64 

No. 9 Group 

750 to 2500 Grs. 

No. 4 5 
Wt. Lbs. .52 ,70 

No. 10 Group 

2500 and Larger 

No. 

Wt. Lbs. 

Total No. 
5§ 48 3243 

Total Wt. Lbs. 
17.49 17.51 

% of Fragments Recovered 
99.8 c o   7 

Photo No. 
K-42069 1.-42870 

CONFIDE •NTIAL 
i 
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*»»r-. . A. Doren, N. j. s-s-ss  i ooo 
CONFIDENTIAL 

CONFIDENTIAL        CATINNY ARSENAL FRAGMI    TATION TEST 

Projectile: lOSmm,   HE,   T178E4,   Cast    Vrota  Cast   Steepest Record No:    6155 
(Mil-S-20556) 19        •!> 

Explosive Filler:    i3aratol Sheet __2±. of _±ft- 

Type Fuze:   M54 PD Modified g£or   static   firing         Date: 

Size of Box:    10"   x "10"   x  20n  Pine 

Recovery Medium:   Sawdust,  No.   4 Mesh Screen & Magnetic  Separator 

PROJECTILE NO. 
Requested  b^ Mr.  P.   Sadion 

22 24 

Wt. Empty Lbs. 
13.46 18.11 

Wt. Loaded Lbs. 
23.03 22.70 

09 

c 
0) 

H 
bo 
tf 
H 

<v u 
> 
O 
u 
d> 

o 

bo 

8 
IX 
o> 

Xi s 
3 

iZ5 

No.  0 Group 

0 to   %   Grs. 

Through a 10 Mesh Sere en   (U.S. Std Sieve Series) 

Wt.  Lbs. .18 .19 
No.  1  Group 

%  to 2 Grs. 

No. 1151 1217 
Wt. Lbs. -1 5 .18 

No.  2 Group 

2 to B Grs. 

No. 551 624 
Wt. Lbs. .25 .29 

No. 3 Group 

6 to 10 Grs. 

No. 365 *s <J ^r 

Wt. Lbs. .37 .40 
No. 4 Group 

10 to 26 Grs. 

No. 4 45 399 
Wt.  Lbs. 1             AH no 

No.  5 Group 

25 to 60 Grs. 

No. 221 214 
.Wt.  Lbs. lf 10 1.05 

No.  6 Group 

60 to 75 Grs. 

No. 105 108 
Wt. Lbs. .90 .96 

No. 7 Group 

76 to 160 Grs. 

No. 153 132 
Wt. Lbs. 2.46 2.07 

No. 8 Group 

160 to 750 Grs. 

No. 219 226 
Wt. Lbs. 10.01 10.17 

No. 9 Group 

760 to 2500 Grs. 

No. 16 13 
Wt. Lbs. 2.00 l.Sfi 

No. 10 Group 

2600 and Larger 

No. 

Wt. Lbs. 

Total No. 3231 3317 

Total Wt. Lbs. 18.44 18.09 

%  of Fragments Recovered S£*€ 

Photo No. I/-42871 M-42872 CONFIDENTIAL 
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- 



too 

t 

*   C OS F I JL)^ N T 17A L    © /0 
-     '   -i :, J 



CON FID   :. 

* ^uA1 
TTJ nwr a /<? 



o N y \ J .::; riAL 
too 

so 



/oo 



/oo 
CON!'! DENTIAL 



/oo 
C 0 N F I D E NT! A L 

T 

ao- 

AL     d 9 /« 



CO N K I !) K NT I A L 

JO 



/CO 
rONFTDENTTAh 

SO 

•J*<" 
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COr F ! D !•:••• T T A I. 

< « « t I • « • • < • » « n»M"»*i'«M 
7S     TO      ISO GRAIN! 

.:,,•:..••.'..-V •'•;! •--...•., .'.•;.'•:•'.-..•."• •"• •>',•>'••,-- •,%•. v. v.-. »",'>'.'••••• •'•••*.•••;: •':;-' ''•.'..'••'t'"V.Wi' 

••"..•:.•.'•.••<-'...•...•-••.•:••.*••»••-••• .•••..it .«>!-..•'..•..-!•*.•..*.•.••.•!•••..'..••;;..'••.•.•-•.-•.•'..••-.•••'•.•.>.•..•:'.--••*-••••••• •' 

•*» •*•.» 

GRAINS 

U.'.fRAGMENTEO' 
SHELL 

1/2 TO  2   GRAINS 

0 TO  1/2  GRAINS 
ORDNANCE COKPS PICATINNY   ARSENAL 
SHELL.HE,105MK,T178E1     CLASS   30   CAST  IRON 
TNT LOADED    QQ-I-652 
MFGD.   BY  LEHIGH   FOUNDRIES,INC.EASTON,PA 
SHELL NO.   1      MARCH  1951. M-U485 

r n v Tr T ') E y ^ T   A   !, 



CO M |.'i L) •^ T f A U 

A    I   *    *     I 

>  »• •  | 

£     g    »    t    H     * »     8     »    •   •     »     *     %     I 
itc    TO    ?50       OH*:NH 

l   * ft   4*r%7   I |   0 | y  »   t««f«««   90   »«»•$«» 

• -» ,lt|lf«4il*til 

ll***1  y » 4 t *  • t t » * i * 

)   MUM   MM   M^4    %   f    f 

190 GRAINS 
||f  II   * 8   V   *   | »  !  f  •  » i |  f   t ^, f fi | ^» > 

It   |    •   t    |     »«>J)i*»ft« 
50      TO      ?5 GRAINS 

2      TO      5 GRAINS 

0 TO  I/?  GRAINS 

ORDNANCE CORPS PICATINNY   ARSENAL 
SHELL,HE,105MM,T178E2 CLASS   50 CAST  IRON 
TNT LOADED QQ-I-652 
KFOD.BY  LEHIGH FOUNDRIES,INC.EASTOti,PA 
SHELL NO..   3 MARCH  1954 M-(,HS7 

C O N F I D R Nr T I A -1' 

' 



C U X 1'' 1 I> !•: N T I A 1* 

I t\t •••!/•, Wlf If Iff! Iff If |«M ft lt»MIJ»*l* 
nni tHib  i    in   }   i fl?iiil»i»Ul« i 

UNFRAGMENTED 
SHELL 

I/? TO  ?   GRAINS 

0 TO   1/2  GRAINS 

ORDNANCE  CORPS PICATINNY  ARSENAL 
SHELL,HEI105KM,T178E3 CUSS A MALLEABLE IRON 
TNT'LOADED      QQ-I-666 ,..„„„„  „. 
MFGD.BY LtHIGH  FOUNDRIES,INC.EASTON, PA 
SHELL NO.5 DECEMBER 1953 M-U4«9 

C 0 N J-' 1 U ls)*N XI A<L 

\JU •• ;j*w»" ' ft' *-«- ' 



CON F T D V. M T T A t, 

UNFRAGMENTED 
SHELL 1/2 10 2  GRAINS 

0 TO  1/2 GRAINS 

ORDNANCE CORPS PICATINNY ARSENAL 
SHELL,HE, 105KM.T176E4 CA3T STEEL 
TNT LOADED        KIL-S-20556 
MFGD.BY LEHIGH FOUNDRIES,INC.EASTON,PA 
SHELL NO.   7      DECEMBER 1953 M-N.1H.91 

c 0 N F I 1) E N T I AC 



C €7 n p. I D F ?? T 1 A T> 

ISO     TO     790 0BAIK5 

| I        » ' •        # 
TS     ". 0      I BO OfUIKB 

so > 0     'S 0RAIN8 

tiiii>fi)Hililihimnt:«i>iitiiliiii(£k(U(iti<lili(iiMit 

FRAGMENTED i 
ShtlL      "    • 

1/2 TO  2   GRAINS 

0 TO  1/2 GRAINS 

ORDNANCE CORPS PICATINNY  ARSENAL 
SHELL,HE, 105MK.1178E1       CLASS  30 CAST IRON 
CCKP.B  LOADED       QQ-I-652 
ftFOD.  BY LEHIOH FOUNDRIES,INC.EASTON,PA 
SHELL NO.   9    DECEMBER 1953 K-1,203A, 

CONFIDENTTAI 

k 
••'•>.    «KV 

"V-..- *-: *;•*    .•>-..--
S^"'-'" 



r n v f J T) F, ^'T T \ t 

4     9 
ISO     TO 

* * 

¥       8 

«!*!• I «l I I i  »•• 
?so 
a 

0R*IN3 

• ft 

60    TO     76 
4 
9RAIN6 

150 QfUlNS 

•     I       * 
i        9        3 

9  f   «  t  # "«|#»f 

t 

III 

1 1 •*»•*•*•!*' 

V -  .* i   *•*»*,!. • -^ •   -•* • • •» »»    t' 

iGMENTED ' 
SHF tL ; 

0 TO \/2 GRAINS 

ORDNANCE CORPS PICATINNT ARSENAL 
SHELL,   HE,105KM,TX78S2    CLASS  50 CAST IRON 
COMP.B LOADED      Q«-I-652 
XFGD.BY LEHIGH FOUNDRIES.INC.EASTON'.FA 
SHELL NO.  11      MARCH 195i» M-W036 

CONFIDENTIAL* 

• 
j^kv*-* F*? 

•Mi  Ml 
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U N i'' 1 U L M I i A v, 

(MI|M 
I nun » 
I 

>  I * I %   J  •  » 
iMii it I 

Iff • « i «MI 
% I ftt# * * 

i U M f ) M i IM M i • f M O » M M Y f $ If IMH iff I } 
« »•< uWlUMUIiUMMttHMltMlUMlotltl 

7»     TO      ISO MAIM 

I  I  f Uf|lttl(M«lH4lMl««IMlPtUllllHOMl«lfil  » 

UNFRAGMENTED !\ 
SHELL •: 

Wtl!   GRAINS 

0 TO 1/2 GRAINS 

CrtDNANCE CORPS PICATINNY  ARSENAL 
SHELL,HE,105MM.T178E3      CLASS A MALLEABLE IRON 
CORP.   B LOADED      QQ-I-666 
KTOD.   BY LEHICK FOUNDRIES,INC.EASTOK, PA 
SHELL NO.  13 MARCH 195V M-/,2038 

C 0 N F i D fc) M T IA L 



f    :   •: !•' 1  || I M, 

750     TO     «500      0PA«H5 I*V» i Yi i * l • t It r * i II /* 11 M t J i 11 
ISO      TO     790 OftAlNS 

U. .FRAGMENTED 
SHFl.l 

1/2 TO  2  GRAINS 

0 TO   i/2 GRAINS 

ORDNANCE CORPS PICATIKNY ARSENAL 
SHELL,HE,105MM,T178E4 CA3T STEEL 
COMP.B  LOADED      MIL-S-20556 
MFCD.BY LEHIGH FOtt; DRIES,INC.EASTON,PA 
SHELL NO.   15      MARCH 195*, K-1,20/,0 

V N k V n T Tr 4'. fi 

"•  *« ,••> - •'• ~ -.'' '-J-'?- J 



v c '•' . D E N'T r 

\ 
ft* 

\ 
I    v    »     •    f    '    f   « 

4   ,   ^   4   #   »   • 

160     TO     780 MAINS 

TS     TO      ISO 0'"H» 

UNFRAGMENTED. 
SHELL I 

1« TO 2  GRAINS 

"f^i<i*-*• «*• *..»                •  .. *  .„       » 

^«^#tf^A^MW^^^"  • CWrT 
0 TO 1/2 GRAINS 

ORDNANCE CORPS PICATINNT ARSENAL 
SHELL,HE.105MM,T178E1    CLASS 30 CAST IHON 
70/30 BARATOL LOADED    QQ-I-652 
MFGD.  BY LEHIGH FOUNDRIES.INC.   EASTON.PA 
SHELL NO.17 NOVEMBER, 1953 M-42865 

C ON'FIDENTI * L 

XjtfKX- V..T:'~~ *.#>," "*  • 1<j0apii* 



CONFIDE 1  A4U 

II'M-  | • (>••«,•<•! I|     »l»H'i       »«•      lltHHIlU     '     '<      l'».|."'|i|"i|,iiMi.i|.|i1i'i(|i|i.,...i.,.nii|'lll   II 

(AGMENTED 

1/2 10  2   GRAINS 

ORDNANCE CORPS PICATINNI ARSENAL 
SHELL.HE.lOJMM.TiyCEZ       CLASS  50 CAST IRON 
70/30 BARATOL LOADED    «-I-652 
KTOD     BY  LEHIGK   TOUl.DSIES.INC.EASTOU, PA 
SHELL NO.  19        NOVEMBER, 1953 M-42867 

Z 0 N FID ~-> T 1 Al# 

*'J V>    "    ""        "  '-'      *• ^;^t;r-v 



C O \ F i i! !•; i AiL 

-AOWEN'rn. 

1/2 TO   2   GRAINS 

0 TO  I/?  GRAINS 

OhDNANCE  CORPS PICATINNT  ARSENAL 
SHELL,HE,105MM.T178E3       CLASS A MALLEABLE IRON 
70/30 BAR/VTOL LOADED    QO-I-666 
MPGD.   BY  LEHIGH FOUNDRIES,INC.   EASTON.PA 
SHELL NO.21 OCTOBER,1953 M-i.2869 

C 0 N FI D TlAlf 

•«--•- dS(**V 



CONFID E N T f A fj 

|M   |    \   % i   a    i   « 
'^0      T 0      2500       GflfciNS 
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ORDNANCE CORPS      PICATINNY  ARSENAL 
SHELL,HE,105NM>T178E1,       CAST STEEL 
70/30 BARATOL LOADED    HIL-S-20556 
MFCD.  BY LEHIGH FOUNDRIES INC., 
EASTON.PA 
SHELL N0<   23    OCTOBER 1953 M-1,2871 
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