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(U) OBJECT

To investigate the suitability of
Composition B and cyclotol for use as
bursting charges for 4.2-inch M329 HE
mortar shell.

(C) SUMMARY

In an attempt to improve the frag-
mentation efficiency of the 4.2-inch
M329 HE shell, Picatinny Arsenal
investigated the use of Composition B
and cyclotol as bursting charges for
this shell.

M329 shell loaded with Composition B
and cyclotol were subjected to panel
recovery tests. In these tests, cyclotol-
loaded shell produced average fragment
velocities (nose, side, and tail) of
1920, 6430, and 4757 fps, and Composition
B-loaded shell produced velocities of
1870, 6072, and 4657 fps.

In similar tests, TNT-loaded shell
showed average fragment velocities of
1749, 5238, and 2203 fps. The average
total number of recovered fragments was
854 and 876 for cyclotol and Composition
B-loaded shell, compared to 519 for
TNT-loaded shell. Spatial distribution
of fragments was about the same for
all three explosives.

Lethal areas were calculated for
various burst heights on the basis of

the following assumptions: side spray
only considered, terminal velocity

450 fps, angle of fall of shell 55° prone
men as targets, and the S-minute assault

criterion. For burst heights ranging
from 0 to 50O feet, the average increase
in lethal area over TNT was 24% for
cyclotol and 20% for Composition B.

(U) CONCLUSION

Composition B and cyclotol show no
significant differences in performance
in the 4.2-inch M329 HE mortar shell,
but both are more effective than TNT.

(V) RECOMMENDATION

Composition B should be adopted as
the standard filler for the 4.2-inch M329
HE mortar shell, in the event of a pro-
duction requirement for this shell.

(U) INTRODUCTION

1. At the request of Office, Chief of
Ordnance (Ref 1), Picatinny Arsenal
undertook an investigation into the
suitability of Composition B as the
standard filler for the 76 mm M42A1 HE
shell. This investigation culminated in
the standardization of Composition B
for use in this shell (Ref 2). Reference
3 recommended a continuation of the
Composition B loading investigation to
include all present standard HE shell.
Since the initiation of this investigation,
work has been completed resulting in
the standardization of Composition B

in the 90 mm M71 and 105 mm M1 HE
shell (Refs 3 and 4).

._
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2. During the evaluation of Compo-
sition B as a replacement for TNT in HE
shell, Picatinny Arsenal recommended to
Office, Chief of Ordnance that explo-
sives of greater brisance than Compo-
sition B also be investigated. The
cyclotols and the octols, which have an
inherent capability of increasing the
lethality of HE shell, were suggested.
Use of cyclotol (70/30 and 75/25) was
investigated for the 90 mm M71 and the
105 mm M1 HE shell. The results showed
these explosives to be superior to
Composition B (Ref 5). Similarly,
separate investigations of the use of
cyclotol in the 60 mm M49A2 and the
57 mm M306A1 HE shell have shown
cyclotol to produce a more lethal shell
(Refs 6 and 7).

3. OCM Item 36017 (Ref 8) established
a pregedence list for the utilization of
Composition B in fragmentation ammu-
nition. High on this list (Group I, ltem
Number 2) was the 4.2-inch mortar shell.
Accordingly, Picatinny Arsenal initiated
an investigation of the replacement of
TNT with Composition B in the M329
shell. Cyclotol was also investigated as
a possible bursting charge for this shell,
on the basis of the results reported in
References 5, 6, and 7.

4. To evaluate Composition B and
cyclotol for this shell with a mintmum
of expenditure, it was decided to use,
for TNT, data from an earlier investi-
gation (Ref 9) in which panel recovery
tests of M329 shell loaded with TNT
and with Composition B had been con-
ducted. This data was to be correlated
with the results of similar tests (Ref 10)

of shell loaded with Composition B
and with cyclotol.

(C) RESULTS

5. The results of fragment velocity
tests of 15 M329 mortar shell, 5 loaded
with Composition B, 5 with cyclotol,
and S with TNT are summarized in
Tables 2, 3, and 4 (pp 7, 8, and 9).
Average side spray fragment velocities
at 20.5 feet and average nose and tail
spray velocities at 15 feet may be
summarized as follows:

Avg Fragment
Velocity, fps

Side
Cyclotol 6430
Comp B 6072
TNT 5234
Nose
Cyclotol 1920
Comp B 1870
TNT 1749
Tail
Cyclotol 4757
Comp B 4657
TNT 2203

6. Table 5 (p 10) gives the fragment
distribution results for cyclotol-,
Composition B-, and TNT-loaded M329
shell. The average total number of
fragments recovered was 876 for
Composition B, 854 for cyclotol, and
519 for TNT. The number of larger

fragments (50 grains or more) was about

the same for all types of loading but



Composition B and cyclotol produced
838 and 815 recovered fragments in the
0 to 50-grain fragment sizes, while TNT
produced only 478.

7. Lethal areas were calculated on the
basis of the data presented in Tables 2
through S (pp 7 through 10). The target
was assumed to be prone men on the
surface of the ground. Terminal pro-
jectile velocity and angle of fall were
assumed to be 450 fps and 55° Only
shell fragments from the side spray
(static, between 78°to 102°) were con-
sidered and all lethality calculations
were based on the S-minute assault
criterion. The results, shown graphically
in Figure 2 (p 12), are also presented
in Table 1 below.

TABLE 1

(C) DISCUSSION OF RESULTS

8. Analysis of the fragment velocity
data contained in Tables 2, 3, and 4
(pp 7, 8, and 9) shows that M329
shell loaded with cyclotol and Compo-
sition B produced greater fragment
velocities than TNT-loaded M329 shell.
The increases in velocity were side
spray, 22% and 16%, nose spray, 10%
and 7%, and tail spray, 116% and 111%.
These results agree with the mass
distribution data in Table S (p 10),
which also shows Composition B and
cyclotol to be considerably more
effective than cast TNT.

9. Analysis of the fragment weight
distribution data given in Table 5 shows

Lethal Areas (in sq ft) for Various Burst Heights

Burst Height, ft Cyclotol
0 2450
5 4600
10 5180
15 5550

20 5850
22.5 6070
25 6480
27.5 6150
30 5980
35 5330
40 4840

50 3940

Composirion B TNT
2380 1930
4430 3810
5000 4280
5380 4520
5710 4660
5870 4940
6180 5150
5910 4870
5730 4710
5210 4250
4590 3810
3790 3200




that shell loaded with Composition B or
cyclotol produced larger numbers of
fragments (876 and 854, respectively)
than shell loaded with TNT (519 frag-
ments). This difference is in the 0 to
SO-grain group. In this weight group,
Composition B and cyclotol exceeded
TNT by about 80% and 75% in the
average number of recovered fragments
per shell. Relatively few fragments
weighing more than SO grains were pro-
duced and these were about equally
numerous for all three types of shell
loading. A possible explanation of the
fact that a larger number of fragments
were recovered from the Composition B-
loaded shell than from the cyclotol-
loaded shell may be found by examining
the average fragment weight columns of
Table 5 (p 10). These columns show that,
in the 0 to 25-grain group, which is the
group in which Composition B achieves
most of its advantage over cyclotol in
number of fragments, the average fragment
weight is 3.53 grains for Composition B
but only 3.31 grains for cyclotol. This
leads to the belief that, in the thin-
walled M329 shell, cyclotol has suf-
ficiently greater ‘‘dusting’’ losses to
account for the difference between
cyclotol and Composition B in number

of recovered fragments.

10. The fragment spatial distribution
results for Composition B, cyclotol, and
TNT were evaluated in terms of hits
per unit solid angle and were plotted
for 180° coverage (nose to tail). The
curves obtained for Composition B and
cyclotol almost coincide (Fig 1, p 11).
Thus, both in total number of fragments

and in spatial distribution of fragments,
the Composition B-loaded shell and the
cyclotol-loaded shell show approximately
equal fragmentation efficiency. The TNT-
loaded shell produced a smaller number
of hits per unit solid angle (nose to

tail) than either the Composition B- or
the cyclotol-loaded shell. These results,
which are in agreement with the frag-
ment velocity results, indicate that

both Composition B- and cyclotol-

loaded M329 shell are much more effec-
tive than TNT-loaded M329 shell, and
that there is little, if any, difference
between cyclotol and Composition B for
this round.

11. This conclusion is borne out by
the results of the lethal area compu-
tations. At the optimum burst height
(25 ft), cyclotol and Composition B are,
respectively, 26% and 20% more effective
than TNT. Over the range of burst
heights considered, the average increase
in effectiveness over TNT is 24% for
cyclotol and 20% for Composition B.

12. The data presented for cyclotol-
and Composition B-loaded shell in this

report was obtained from recent tests.
The TNT data is corrected data obtained
from an earlier test of TNT versus
Composition B. In order to allow direct
comparison of this data, the mass and
spatial distribution values for TNT were
correlated with those presented for
cyclotol and Composition B by a cor-
rection factor. The factor used was the
ratio of the corresponding values
obtained for Composition B in each test,

assuming that the relationship between
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Composition B and TNT results was
constant over the different test con-
ditions.

13. Any additional cost incurred by
loading the M329 shell with either
Composition B or cyclotol instead of
TNT is insignificant in the light of
the increases in number of fragments
produced and in fragment velocities that
can be obtained with these two explo-
sives. The estimated costs, $.60 per lb
for cyclotol and $.43 per 1b for Compo-
sition B, would mean an increase over
the cost of TNT-loaded shell of from
$.13 to §.18 per shell. Full-scale pro-
duction would reduce these extra costs
by about one-half. No difficulty is
anticipated in loading either Composition
B or cyclotol. Present facilities and
equipment for loading TNT into the
M329 shell could be used.

14. Composition B is less expensive
than cyclotol, it contains less RDX
(which might be critically needed in any
future emergency), and it is equal to
cyclotol in effectiveness as the M329
bursting charge. Hence, it is considered
that Composition B, in preference to
cyclotol, should be adopted as the
standard filler in the event of any pro-
duction requirement for this shell.

(U) EXPERIMENTAL PROCEDURE

15. The shell used in the tests dis-
cussed in this report were loaded as
follows:

a. Five with cast Grade A Compo-
sition B (Spec PA-PD-24, Rev 1, 13

August 1953) in two pours at 86° + 1°C.
A funnel (SO-1158D) was used during

the second pour and the shell were

filled to within one-half inch of the top
of the funnel. The fuze cavity was drilled
to the dimensions shown in Figure 2

(p 12).

b. Five with cast cyclotol (Spec
PA-PD-222, Rev 1, 31 July 1953) accord-
ing to procedure outlined in paragraph
15a except that the pouring temperature
was 91° + 1°C for the first increment
and 95° + 1°C for the second increment.

c. No loading description is
available for the shell loaded with TNT
for the tests described in Reference 9,
other than that these shell were cast-
loaded and were from Lot LS-1-2.

16. All cyclotol- and Composition B-
loaded shell were assembled with M54
fuzes (Fig 3, p 13) modified for static
firing. Supplementary charges (Lot 10P
1-22) were assembled to all shell.

17. In the fragment distribution and
velocity tests, the shell were suspended
individually 4 feet above ground level
in a horizontal position within a semi-
circle of recovery boxes. The radius of
the semicircle (from the suspended shell
to the row of recovery boxes) was
approximately 21 feet. The recovery boxes,
which were 4 feet wide, 8 feet high, and
3 feet deep, were numbered 1 to 15,
going from the box closest to the nose
section of the shell to the box nearest
its tail section. To provide the basis
for a more accurate determination of the
spatial distribution of the fragments,
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each box was divided into sections
designated A and B. All the boxes were
filled with sheets of composition wall-
board, 96 inches high by 48 inches wide
by % inch thick. Fragment velocities

were determined photographically by
means of 4 high-speed movie cameras
operating at approximately 8000 frames
per second. The velocity targets were
4-foot-wide by 8-foot-high by .020-inch-
thick dural sheets, placed in a vertical
position to cover an arc of 180 degrees.
Flash bulbs were placed in certain
targets to make possible the determination
of fragment velocities of 1700 fps and
under. This test is described in Reference

10.

18. The test procedure for the TNT-
loaded shell (described in Reference 9)
was similar to that described in para-
graph'17 above. The shell were suspended
individually 4 feet above ground level
within a semicircle of recovery boxes.
The radius of the semicircle (from the
suspended shell to the row of recovery
boxes) was approximately 25.24 feet.
The dimensions and filler of the recovery
boxes were identical to those described
in paragraph 17. A total of 3 velocity and
18 recovery boxes were used. Fragment
velocities were determined by the method
described in paragraph 17.

19. Lethal areas were calculated from
panel recovery test results taken from
Reference 10. The shell was assumed to
have burst at various heights, with a
55° angle of fall, a terminal velocity of
450 fps, prone men as targets, and the
S-minute assault criterion.

ETRmBmet AL

(U) ACKNOWLEDGMENT

The valuable assistance of Mr. L.

Nichols of the Ammunition Research
Laboratory in conducting the lethality
analysis is acknowledged.

10.

(C) REFERENCES

Ler., ded 3 July 1947, 0.0 400.112/
11763; ORDBB 400.112/752-94

OCM Item 33201 ded 16 March 1950
OCM Item 34042 ded 17 January 1952
OCM Item 34125 ded 13 March 1952

L. Jablansky, Evaluation of 70/30
Cyclotol and 75/25 Cyclotol for Use
in HE and HEAT Projectiles,
Picatinny Arsenal Technical Report

1944, August 1953

M.J. Margolin and C.D. Hartman,
investigation of Composition B and
Cyclotol for Use in 60 mm M49A2
HE Shell (C), Picatinny Arsenal
Technical Report 2360, September
1956

R.]. Heredia, Evaluation of Compo-
sition B and Cyclotol for Use in 57
mm M306A1 HE Shell (U), Picatinny
Arsenal Technical Report 2446,
August 1957

OCM Item 36017 dtd 1 December 1955

Aberdeen Proving Ground Firing
Record B-10,001A, 3 January to
3 May 1952

Aberdeen Proving Ground Firing
Record B-14100, November 1956 to

April 1957



bl

oFeiaae P23123110)
1933 €°0C o1 _uuuuu.:oU_u

193] ¢ JO @DURISIP © I9A0 PamSeaw $313120[Ia Aeids
[1e1 pue 3sou {pasn sem 333) ] jo dueLISIP & YI1ya 3o [] "ON [[24S 1d>9x ‘133) §°(7 Jo 2JUBISIp ® 1240 painsesw s3N11d0[2a Keids apig,

193] [Z @dueiSIp ‘S9x0q AI340291 WOIJ PIIFA0II nuauﬁwﬂmn

001¥1-g p3od3y Fuung HJy wolj uaxel simsas mumuo~o>a

LSLY 9¢ 16 8LZ sdeiaay
10¥¥ ¥z T <99 L
6S6¥ 149 6°S 69¢ 6
L08Y 6¢ 9°%1 €61 8
yy8Y s 1'¥1 L61 o1
9LLY ra <8 ¥62Z 1

(gSl puo vyS§1 saxog ‘081 ©i,891) AVY¥LS VL

0z61 61 9'61 99 sde1oay
6¥1C 174 Ly 1$4 L
6¥%61 a4 $°TC €9 6
L9L1 8C 11 9 8
0681 61 1°8C 6§ 01
L¥ST 1 YL 001 11

(g1 puo vy sexog ‘ Tl o4 ,0) AVYIS IASON

S0E¥9 ¥:99 9,01 SLT a8e1aay
LLY9 1¢ 7’8 €49 L
<199 L9 6$°6 zLE 6
L1%9 zL 1L°%1 ¥81 8
€S¥9 0L L€°01 €L 01

vsaé €L69 L 6°¢1 112 11

(v6 ybnoiyy g/ sexog ‘5C0Ll o4 (BL) AVYCS 3AIS

wnm ~>=uo_.> u_uo_ugOUom w:_n:m ;..*O_O; 310u0>0001 ‘N 1194S
obpisay S31419D|9 A 40 ‘ON juawboi g eboieay sjuawboigd jo "ON

1134S 6ZEW You|-Z'¥ papoo-1-1040]347) jo sisa) K1aa033y [aund jo SHnsay Aytd0|3 A juswboiy

378Vl



LS9Y

0%y
916¥
yezy
LESY
60Z¢

0L8T

1891
€161
£002
¥¥81

2L

29¢9
$€6¢
0819
Se19
vavmmv S¥6¢

sd} ‘Ai1do]9 A
abosoay

0t 68°8 1294
44 088 87
62 §Z8 4 ¢4
194 LyL 98¢
0¢ 69'8 00¢
& 4 A 061
(@Sl puo vyl saxog ‘081 ©1,891) AVYLS VL
1 66°9¢ 9¢
€1 1241 L
A 1¥°9¥ 09
(A4l 9¢T¥ (Y4
9 €8-9L ¢
= 1Y AN174 L9
(gl puo vl sexog  ZL o4 _,0) AVY¥IS ISON
29 <6 1§33
9L S0'6 6¥¢
9¢ $6°8 89¢
|84 it ¥8¢
SL 1ot $8z
) 6L'8 0LE
(v6 ybnosys g£ soxog ' Z0L o4 ;8Z) AVYS 3AIS
,P2pi023y suipib ‘4ybrapm Avoho\,ouom
$214120|2A 0 ‘ON juswbos 4 aboiday sjudswbosy jo ‘oN

a8e1oae pa102110D,
1935 ¢°0Z o vuuuo.:oU_u

193] T JO 3JUBISIP B J9AO PIIMSEIW SINID0[4
Aei1ds [1e1 pue 2s0U !pasn sem 123] CT Jo 25UBISIP B YIIYm 10f ¢ *ON [[34S 3d20X3 233) €*0T JO OUBISIP © IIA0 PIAUNSEIW S04 Leids Ipig,

193] [7 22ueISIp ‘S9x0Q £I3A0331 WO} P3IFA0I3I mEoEmmumn
001V 1-g pioaay Fuing Hdy wolj uayel simsa3 xu_uo_o>a

s3eisay

["a BN B B o W

aderany

¥y
¢
1
z
S

sdeiany

¥y
¢
T
(4
S

‘ON 124§

1134S 6ZEW You|-Z'¥ papoo]-g uoljisodwo)) jo sysa] A13A033Yy |dudd J0 ,S4|ns3aY A34150|3) judswboiyg

€ 378vl



p(€070) €21T

0c1e
9¢1¢

p(6¥LT) Z1L1

0681
329!

5(8¢Z9) L10¢

200¢
19934
290¢
LT6Y
LETS

q

abpaaay

sdy ‘Ay120]ap

199§ ST 1940 3FeId3AE [[24S [eNpPIAIPUT JOf PAiudsaid saNIDO[IA

1935 1 01 Pa123110)

P

1223 €°0Z 03 p322310D

q
V100°01-g p1033Y Funrd HJy Wo3j uaxel sIMs33 K1150[24
e

(374

19
LE

AVddS 1ivl
T¢€

187
£8¥

AVYdS 3SON

9T

62
a4
(Y4
a4
0¢

AvVdds 34is

suipab ‘yyBroy
tuswbou g umo._o><

4

€¢
¢

1¢

~ o

06

L9
€6
66
aal
1L

paiaaoday
syuawbosg jo *oN

EY3ETY

91
¥1
€1
el
1T

3Fe1aay

9!
4
€1
At
1T

seraay

9
4
€1
it
IT

‘ON lI2YS

1134S 6ZEW Y2u|-T'y papoo|-INL 0 sisa] A13A033y |audd 40 ,Sinsay A11d0|a) juswboiy

¥ 3749Vl



0°0
£CT8¢T
£6°¢82
A
ye1L
80°9¢
26°¢

16 ‘quoswboay

Jad yp ‘Bay

T°61¢
0°0
1°C
<L
yoer
181
8°Le
10} 44

sjuswboi 4
jo ‘oN ‘bay

qLNL1 spunoy S

0°0
LT°6ET
2z 18t
9¢°¥%6
9¢ 1L
1472841
1192

16 ‘yuswboly
jad 4p 'bay

01 ydeidered ur passnosip se pPa1d3110d spunol IN]I 10} uia1ay pauasaid ereq

¥9.8
0°0
¥C
1289
9t
9°L1
Zgs
2°s8L

sjuswboiy
jo *oN ‘bay

g uonjisodwos spunoy ¢

q

001¥1-g pioddy Fuuaig HJy woIj udyel s1Ms3I vonnqinsi|g
e

00
68°TeET
18'¥¥C
¥y 01
9¢°6¢
98-6¢
T¢°¢

36 ‘Juowboiqg
19d “yp ‘Bay

9°¢¢8

0°0

81

1Y

9°¢1

L1

8°Ly

9°L9L
sjuawbols 4
Jo *oN °‘bay

|040|24D) spunoy §

sTe0L

1124S 6ZEW Youl-T'y 40 sisa] A19A023Y |aund jo ,Si|nSaY uoinqiuysiq suawboig ssoW

S 379vL

00€Z 1220
00$Z - 0SL

0SL - 05T

0ST - SL

SL - 0§
0¢ - ST
€C-0

suiolb
‘ez1§ judwbosy

10

CONEEmAL



s

Comp. B
Cyclotol

TNT

180

10,000

8,000 |-

6,000 |-

4,000 1

2,000

1,000

400 |-
200 |-

o|6uy pijos s1un sed siH

sof

10

Angular Displocement from Nose of Shell, degrees

Number of Hits Per Unit Solid Angle at Each Panel

Fig 1

11




C

(401132115 3nesse s1nuw-$ Fuisn uaw suoid 1suredy) [13YS GZEW YdUl-¢ 'y 303 3ySI5H 1smg sa ea1y [ey3a]

(,zoL

o} g/ usamjaq) peispisued (31ioys)
Aoids spis AjuQ °||o} jo @|Buo GG 4o
sdy 0S¥ ‘||9ys jo A4120|9A |DuUlUIS |

1INL

g uojyisodwon

|e4e)34D

4 ‘ybisl ysing

AT |

000l

000E

000¥

000s

0009

0059

i} bs ‘Desy joyiey

12




1124S IH GZEW YoUI-Z'¥ 30 Ajquassy Suipeo] ¢ F1g

p——— - v -
Ty = : s
= T -¥1-S2 $3035H34NS
Foovm-ss ' rmovio_swovm . o el O HLMEYS-9-GL §:
st S et Yo 105 156 —— T T T v —— -
[ S - _rn, o - far t + 7 O 3 v T T
Sanon x| IB6ZEW ONY B2EM  2E  LJI° ;
| HOMZ N AN TIIHE e T .
‘el SOWANILAY KBTI LWY SNGYOT INTL uv WOT 5 18MNSY Tews &
o — OBwnOTN oW GIGYGT (WT1s ONY KIMOWI VD OWY ‘N I0MON 101 Fa30 -
3 s
.
Lon TP NI IRTIC 131308000 'S0N0L3 V1A 4Y TINTAD v M NI RNS
l!‘ "GIOVAVG B OWILYOD SAOIA e T TM TIINE 20 IDWNS wOIMILFT wO0 v
et - saon
e e T
T o e e o
e T e
p ey
SANYNOS o0 DM WieOwe BOWE
EE L L E L T )
—
1
WMV eYe Iwi 04 O3t B NMLADT
v O15IAJS Wlna ATe0 GNINMNN DS ey WAOWE $uIEMN GYQNELS Onv WOLYONIeE Iny i
o
Ve I TTIwTII0L ONY SNHORNIATS wo4 GHvowie] :
m
o |
oy v siomg] ovE L e AT A i
f
T CLEICT T T 3w 3000 ool iR IR 0T84 T W 50 9wavot] ¢
2 i ) 2D SZONNTE SN0W0E- V0N IwINUTR W04 IOWO’ WINTE e | §
s 0] THOLL WA ¥04 SNIAW0 woun0 S TTNLEN T Tawvwi] § TE LY ews 5 InBIn wWios
31. [ Vvl v v 6o g PE-Th]
¢ < 9]
lnq- S2] 19628 0 &2tm 4 ser Siuve 3 3 Suiicens aowwe
T wel ammer swavor [ 1 v visiaea] ez oow, o1 D3%% 3w 30 ARy _swuv Tivms 1e7onT wo nmma] | TianyMawe
[ * wwen
T r [
waenon n % wennm T T
SONIMY. [ Guvanr.§ SOWYONYLS ONY SNOILYD14103dS 0 1S1T | = B
b 46 o 1817 z clwncae| SOETD 3 SLHOIIM XONddY
WEZT A LIBNISEY  ONGVOT
Liiaw3 om0 A0 wrin
b
Twe wilie
LI
FLLEN E T =T=
s 1]
1 1 0
= 1 - L g
FEw] i  niow S
20 = — T ;
T T &
"
i
T W AILA emitEy Swavo) g
4ix R v -G SI0W WY Seegwot] ¢
H gl &
¥ ravus awin s = os |3
g S| e | B2 SR i
wimnm L 3
Siuve 30 1817

13



TECHNICAL GROUP, PICATINNY ARSENAL, U. S. A.

BLASTING (4P SPECIAL,
TYPE I, SPEC. 29 -20,

73-3-156C MIOISIED
/ AS SHOWVA,

SECURE BCOSTER
70 800y 8Y STAKING
W2 PLRACES,/BO°
RFRET.

AR \5005 TER, M2042, 732112
2! LESS POMKS 73-2-1/34,
32113 P AND 73-2-/55H,

ASSEMBLY pPx-27-2874 e
CNIGKF
SCALK, INCHES, + ;RlFﬁNAN

.f ' O "/\Jb“_,,{ V'l \”v¢r P neviseo  V/-/d 45
:f DUSTER NEVAL, Ml [
rhsdad /]/C /4./;5&{ /. |oare -4 PXe 97.287 b@

VWl

7524: 7 e
WEEAS A
S/AL

Fig 4 M54 and M55A3 Time and Superquick Fuzes and M20A2 Booster Modified for Static Firing
14




DISTRIBUTION LIST

Commanding Officer

Picatinny Arsenal

ATTN: Technical Information Section
Dover, N.]J.

Chief of Ordnance
Dept of the Army
ATTN: ORDTW
ORDTB
Washington 25, D.C.

Commanding General

Ordnance Ammunition Command

ATTN: ORDLY-ARAC
ORDLY-AMAL

Joliet, Illinois

Armed Services Technical Information Agency
Arlington Hall Station
Arlington 12, Virginia

Commanding General
Aberdeen Proving Ground
ATTN: D & PS

BRL
Aberdeen, Maryland

Commanding Officer
Yuma Test Station
Ordnance Test Activity
Yuma, Arizona

Dept of the Navy
Bureau of Ordnance
ATTN: ReU3A
Washington 25, D.C.

Commander

U.S. Naval Ordnance Laboratory
White Oak

Silver Spring, Maryland

Commander

U.S. Naval Ordnance Test Station
Inyokern, China Lake, California

15

Copy No.

N

\O 0o

10 - 19

20
24

22

25

24

25



Commander
U.S. Naval Proving Ground
Dahlgren, Virginia

Commanding Officer

Fort Detrick

ATTN: Chief, MD Division,
Applied Research Branch

Frederick, Maryland

British Joint Services Mission
Ministry of Supply Staff
ATTN: Reports Officer
Washington, D.C.

Canadian Army Staff

2450 Massachusetts Ave, N.W.
ATTN: Defense Research Member
Washington 8, D.C.

Commanding Officer
Army, Chemical Center
ATTN: Mr. G.D. Clift
Edgewood, Maryland

Commanding Officer

Diamond Ordnance Fuze Laboratories

ATTN: Technical Reference Section
Connecticut Ave and Van Ness St., N.W.

Washington 25, D.C.

Commandant of the Marine Corps
ATTN: AO4F

Headquarters, U.S. Marine Corps
Washington 25, D.C.

16

Copy No.

26

27

28

29

30

31

32



N CladiEIDhNRA L

CORRECTION SHEET

Feltman Research and Engineering Laboratories
Picatinny Arsenal

Dover, N. J. é‘?
75
REPORT NUMBER 2605 &5
REPORT DATE April 1959
AUTHOR Robert J. Heredia, Martin J. Margolin
TITLE Evaluation of Composition B and Cyclotol in the 4.2-Inch M329 HE Mortar Shell (U)

Please correct the Picatinny Arsenal report identified above os shown below:
Page Por. Correction

1 3 Change the last sentence in the Summary to read:

For burst heights ranging from 10 to 30 feet, the average
increase in lethal area over TNT was 23% for cyclotol
and 19% for Composition B.

3 Replace Table 1 with the revised Table 1 attached.
4 11 Paragraph 11 should read as follows:

This conclusion is borne out by the results of the lethal
area computations. At the optimum burst height (22.5 fr)
cyclotol and Composition B are, respectively, 23% and 19%
more effective than TNT. These are also the average in-
creases in effectiveness of the cyclotol and Composition B.

12 Replace Figure 2 with the revised Figure 2 attached.

Regraded unclassified when separated from Figure 2

#P I > //\52@‘59

Correction Dote 6 August 1959
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. *CONSREMTIAL

TABLE 1

Lethal Areas (in sq ft) for Yarious Burst Heights

Burst Height, ft Cyclotol Composition B TNT
10 5520 5320 4580
15 5870 5660 4850
20 6080 5880 4970
22.5 6110 5900 4960
25 6090 5890 4920
27.5 6050 5870 4860
30 5960 5800 4760

Regraded unclassified when separated from Figure 2
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