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EART A
SYNOPSIS

l. This teat was conducted to determine the fragment velocity
distribution and space distritution of 3Y50 Warhead No. 144 loaded
with Compositicn C-3 and initiated at two points simultaneously°
The explosive charge was an annulus 0460 thick, 2v88 0.D.

12%0 liong. Both initiators were at one end of the warheaé
diametrically opposed.,

2, The 3%%0 Warhead No. 144 with an O%Y6 annulus of Composition C-3
shows no appr°ciable increase of fragment velocity with increased
distance from the initiators, Neither is there any noticable change
in fragment space distribution of fragments with respsct te the axis
through the initiators.
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Fragmentation Testing of Dual Initiated 34%S Warhead No. 144

i. AUTHORITY;

This test was authorigzed by referencoe (a) and conducted under
Task Assignment NPG-Re3f. 507-1-53, reference (b).

2. REFERENCES:

a. NOL Conf work request W3/29/53 of 16 December 1952
b. BUORD Conf 1ltr NP9-RB%§-HKJ| g Ser 42699 of 29 July 1952
c. NPG Conf Report No. 866 of 25 October 1951

3. BACKGROUND;

Reference (b) authorized the Naval Proving Ground to work
directly with the Naval Ordnaice Laborator¥ in the development and
testing of warheads for guided missiles. t was desired to deter-
mine the effect of dual initiation on fragment velocities in a
gnai: ggule warhead. To this end, three 3U5 Warheads No. 144 were

esign .

4., OBJECT OF TEST:

This test was conducted to determine the fragiment velocity
distribution and space distribution of 3950 Warhced No. 144 loaded
with Composition C-3 and initiated at two goints simultaneously.
The explosive charge was an annulus O¥60 thick, 2¥88 0,D., and
12%0. 1ong, . Both initiators were at one end of the warhead and
diametrically opposed.

5. .PERIOD OF THSTs

a. Date Project Lettor 16 Dacember 1952
b. -Date all Necessary izterial Received 17 December 1952
¢e Dats Commoencoed Test 1 Aoril 195
4, Date Comploted Test 1 April 195

6+ REPRESENTATIVES PRRSBNT:

This test was witnosscd by Mossrs. L. E. Hightower, A. Popernack,
" and 8. Wolf rapresenting the Naval Ordnance Laboratory.

CONFIDENTIAL
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7. DESCRIPTION OF ITEM UNDER TEST:

a. VWarhead No. 144, as shown in Figure l. consisted of two
conceatric cylinders " long. The inner cylinder was welded to
a 1/8" steel end plaéo, and this assembly screwed to the outer
cylinder with 4 screws. The 0960 thick annular space between the
cylinders was loaded with Composition C-3 explosive.

b. The initiating train for this warhead (Figure 2) was held
in place by a small bakelite rod inserted in a fiber plug which was
cut to fit inside the ogen end of the inner cylinder. Taped to the
rod were two primacord leads going from an engineers' special blast-
ing cap to two 1/2% diameter tetryl boosters placed in the open end
of the annulus diametrically opposite each other.

8. PROCRDUREs

Rach of the three warheads was placed on a platform 6.5 feet
high with the closed end down and the detonation train up, at the
center of a 30' radius velocity arena. The arena panels consisted
of 1" thick STS armor plate 15 feet high in longitudes 123° to 183°
and 350° to 50°. The line through the boosters was oricnted to
50° and 230°. The els were marked off in 5° zones and fragment
hits were rocorded by a l6mm Pastax camera at about 4400 frames/sec.
The hits were grouped into two sections: (1) the "In Line" section
which includes hits within 45° of the line through the boosters and
(2) the "Abeam" soction which includes all hits not within 45° of -
line through the boosters. The "in line™ section includes all hits
on plates froz 5° to 50° and the "abeam" section includes hits on
Plates from 350° to 5° and from 125° to 180°. A sketch of the arena
is shown in PFigure 3.

CONFIDENTIAL
SECURITY INFORKATION 4
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9. RESULTS AND DISCUSSION;

a. The veliocity of fragments in the "abeaa" section was
slightly higher than tho velocity in the "in line" section, btut the
difference was so slight that there is no real indication of vclocity
change with diroction, within the accuracy of this test. The
velocity results are abvlated in Tablos I, II, and 11I.

be The incidonce of effective fragients striking the "in lane*
section and those striking the "abeam"™ section was the same within
the experimental error of tho test. The ratio of "in line" hits
incidence to "abcam" hits incidence was 1.04 overall. It must de
noted that the term "effective fragments" refors to fragments that
were estimated to be able to penatrate 1/8" mild stcel plate. These
results are tabulated in Table IV,

¢ Thus, on a small scale no mocasurable change in fragment
velocity or space distribution was observed with reagect to orien-
tation of the two boosters. On a larger scale (24" diameter
warheads with greater distances between the boosters) a velocity
differential was noted, reference (c).

PARI D

CONCLUCBIONS

10. The 3950 Warhead No, 144 with an 0%6 annulus of Composition C-3
shows no appreciable increase in fragment velocity with increased
distance from the initiators., Neither is there any noticeable
change in fragment space distribution of fragments with respect to
the axis through the initiators.

CONFIDENTIAL
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The tests upon which this report 1s based were conducted by:
LT A. N. BUGHBS, USN, Fragmentation Firing Officer
Fragnenéation Division
Terminal Ballistics Department

This report was prepared by:
ENS J. GORMAN, USNR-R, Fragmentation Firing Officer
}ragmentation Division
Terminal Ballistics Department

This test was reviewed by:

V. PHILIPC:IUX, Fragmentation Battery Officer
}ragmontation Division
Terminal Ballistics Department

R. H. LYDDANB, Director of Research
ferninal Ballistics Department

W. B. ROBERTSON, Lisutenant Commander, USN
Terminal Ballistics Officer
Terminal Ballistics Department

C. C. BRAMBLE, Director of Research, Ordnance Group

APPROVED: J. F. BYRNE
Captain, 7SN
Commander, Naval Proving Ground

—

E. A. RUCKNER
Captain, USKN
Ordnance Officer
By direction
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WARHEAD . 197 XARHEAD (VERTICAL)
ON 8-1/2' HIGE PLATFORM
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TADLE I
FRAGKENT VELOCITY DATA
30t Radius Velocity Arena 4300 Frames per sec..
16mm Camera Comp. C=3
Rd. 1, 3Y5 Warhead No. 144-1 Dates 1 April 1953
Total Weight 15.73 1lbs.
In-Line
Section
Frame in Which 5e-50¢ Total
-Hit Occurred ~  Zong No, Fraggents Hits  Yelocity (f/s)
35 30-35 1 1 3690
36 20-25 i | 7
40-45 1 2 3580
37 45-50 1 3490
38 20-25 1l
40-45 1 2 33%0
39 25-30 1 1l 3310
40 25-30 1l 1 3230
41 20-25 &
35-40 1l 2 3150
43 5-10 1 1 3000
47 25-30 1 1l 2740
Median 3380
"Average 3310
CONFIDENTIAL

SECURITY INFORMATION X APPENDIX B
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Frame in Which

Hit Ocecurred
35
36
37
38
39
40
41
Median
Average
CONFIDENTIAL

o)

n Testing o

175-180
350-355
0-5
125-130
130-123

155-1
160-165

165-130
175-180

0-5
il
155-160
160-165
170-175

0-355
3538

165-170
350-355
175-180
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itiated 395 VWarhead No. 144
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Section

350°=5¢2
125°-180°
4one No, Fragments Hits

O b bR MR NDRERNRR R

N

4

10

O

S )

Total

Yelocity (£/s)
3690

3580

3490

33%
3310
3230
3150

3550
3500

4
¢
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FRAGMENT VBLOCITY DATA
30* Radius Velocity Arena 4400 Prames per sec.
16mm Camera Comp. C-3
Rd. 2, 395 Warhead No. 144-2 Dates 1 April 1953
Total Weight 16,24 1lbs.
| In-Line
Section
Frame in Which 5°-50° Total ,
~Hit Occurred aone Noo Fragments Hits Yelogity (£/s)
37 45-50 1
25-30 1l 2 3570
38 5=-10 i )
25-20 1 2 3470
39 5-10 2
10-15% 1
20-25 1l
35-40 1 3380
40 5-10 1 3300
41 5«10 1
20-25 1
25-30 1
45.50 1 4 3220
45 35-40 2 2 2930
46 25-30 1 1 2870
48 10-15 1 1 2750
Modian 3350
Average 3260
CONFIDENTIAL

SECURITY INPORMATION 1 APPENDIX B
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TABLE 11 (Coatinued)

Frame in Which
36

37

38

39

40

42

43
45

Median

Average

CCNFIDENTIAL

Abeam
Section
350°-5°

125°-180°

Total

e am AB M 2 em am W e

Zone Ro, Frasments |Hits  Yelocity (f/s)

170-175
175-1

1452150
155-160
165-1%0
175-1

350-3‘5
135-140
140-145
160-165
165-170

125-130
150-155
0-5
0-5
125-130

165-170
170-175

38332

0-5
130-135

350-355
0~5

SECURITY INF'ORMATION
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3670

3300
3220

3140
3070
2930

3440
3380

APPENDIX B
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FRAGMENT VELQCITY DATA

30* Radius Velocity Arena 4450 Frames per sec.
16mm Camersa Comp. C-3
Rd. 3, 3Y5 Warhead No. 144-3 Dates 1 April 1953
Total Weight 16.24 1lbs.
In-Line
Section
Frame in Which 5%.50° Total
Hit Occurred Zane No, Fraggeuts  HAits Yelocity (£/s)
36 40-45 1 1l 3710
38 5-1C gl
20-25 1
30-3% 1
40-45 2
45-50 1 6 3510
40 25-30 b 4
30-35 1
35-40 1 3 3340
41 15-20 1
233 1
30-45 1 4 3260
42 15-20 1
25-30 1 .
35-40 1 3 3180
43 10-15 1l
45-80 1 2 3100
45 1C=-1% 1l 1l 297C
46 30-39 3 1 2900
47 40-45 1 1 2840
Yedian 33%
Average 3230
CONFIDENT IAL

SECURITY INFORMATION 1 APPENDIX B
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Frame in Which
ﬁit Qccurred

37

38

39

40

41

42

44

45

Median

Average

CCNPIDENTIAL

Abeam :

Section
350°-5?

125°-180° Total

Zone HQ;.EEQSE&RE& Hits  Yelocity (f/s)

175-180
350-355

140-145
155-160
0-5

350 357

1 0“125

183-383

11
155-160
160-165
165-170
170-175

125-130
150-122
175=1~

125-130
135-140
155-180

160-165

SECURITY INFORMATION
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3610
3510

3420

3340

3260
3180

3030
2970
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30* Radius Velocity Arena
i% STS panels 15' high

Longitude Rd. 1 Rd. 2 Rd. 3

—done..  144=1  144-2  144-3 iotals  Ayeraze
350-355 3 5 5) . 13 4e3
3550 1 2 2 ) Abeam 5 1.7

0-5 3 5 5) 13 4.
5-10 2 4 3) 9 3.0
10-15 4 5 3 g 12 4.0
15-20 1 3 3 8 2.7
20-25 3 2 5) 10 3.3
25-30 5 4 5 ) In Line 14 4.7
30=35 1 5 7 13 4.3
3540 2 3 2) ? 2.3
40-45 2 5 ) 7 2.3
45~50 1 5 3) 9 3.0
125-130 5 4 4) 13 4.3
130-135 4 2 2 2.7
135-140 3 2 3 8 2.7
140-145 2 5 5 12 4.0
145-150 1 3 2 é 2.0
150-155 4 5 2 ) Abeam 11 3.7
155-160 1 4 4 g 3.0
160-165 i 3 4) 2.7
175-1 3 4 2) 9 3.0
CONF IDENT IAL
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Bureau of Ordnances

AQ3
ReZ
Re3
Re3f

DD b

Director

Armed Services Technical Information Agency

Document Service Center

Knott Building

Dayton 2, Ohio 1

Navy Research Section
Library of Congress
Washington 25, De. Co
(Via BUORD Re3)

Commanding General
Aberdeen Froving Ground
Aberdeen, iMaryland
Attny Technical Informution Section
Development and Proof Services  §

Comnandar, Operational Development Force
U, 8, Atlantic Fleet, U, 8, Naval Base
Norfclk 11, Virginia 1

Naval Ordnance Laboratory 1
Neval Ordnance Laboratory

Attns Explosives Division
Attns Mr. H. V. Semon

bt b

Picatinny Arsenal, Dover, N. J.
Attns Technieal ﬁivision l

Reporis Office
-APL/JHU, Silver Spring, Maryland 1
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RISIRIZUTION (Continued)

APL/JHU, Silver Spring, kd.
Attn: Mr. H. S. Morton
(Via INSORD, Silver Spring, Kd.) 1

USNOTS, Inyokern, China Lake, Calif.

P

Inst. for Cooperative Reseaich
JBU/1315 8t. Paul St.
Via: (District Chief, Phila, Ord Disirict
1500 Chestnut St., Phila, 2, Pa.
Atitns Mr. Edward Ro C. Nile’) i

Director, Rescarch and Developmen® Division
New Hexico Institute of Mining and Technology
Socerro, New Mexico
Via: Development Ccntraet Officer
Hew Moxico Ingtitute of Mining and Technology

Socorrc, New Mexico 1
Local;
oT l
012 i
File 2
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