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CONF IDENTIAL NPG REPORT NO, 911

Guidcd Missilc Warhcad Fregmentation, Test of
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TABLE 1
FRAGHMENT VELOCITY DATA

35mm Fastax Camcra 1 1770 fremcs pcr scc.
Rd. 1 -~ Terrier Comp, B=-l
Totel Weight 217.56 1bhs, Filler Weight 114,53 1bs.
Frame in Which
Hit Occurrcd lig, Fra ts Velocity (£/8)

17 6 6250

18 Iig 5900

59 =1 R2 5590

20 10 5310

21 2 506C
tedian 5860
Avcrege 5760
CONFIDENTIAL

SECURITY INFURMATION 1 APPENDIX C



CONFIDENTIAL NPG REPORT NO. 911

Guidcd Missilc Warhcad Fragmentation, Test of

TABLE I (Continucd)

35mm Fastax Cemcra 2 1830 fremcs per scc,
Rd., 1 - Tecrricr Comp, B-1
Total Weight 217.56 1lbs, Filler Weight 114.53 1bs.
Frem> in Which
Hit Occurrcd No, Frcgmg Velogity (£/5)
18 12 6100
19 h2 5780
20 19 s4ge
2l 9 523C
22 2 4990
nedian 5800
Avcrage 5680

CONFIDEJTIAL
SECURITY INKCRMATION 2 APPENDIX C



CONF IDENTIAL NPG REPORT NO. 911
Guided Missile Warhesd Fragmentstion, Test of

TABLE II
FRAGUENT VELOCITY DATA «

35mm Festax Camera 1 1770 fremes per sec.
Rd, 1 ~ Terrier 3 x 3 Plate Comp. B-l
Total Weight 217.56 1lbs, Filler Weight 114,53 lbs.
Fpame in Which
it Oceurred lo, Fragmentsg Velocity (f/g)

8 . 10 6640

Median

Average

CONFIDENTIAL
SECURITY INFORMATION ik APPENDIX C



CONFIDENTIAL NPG REPORT NO. 911
Guided Missile Warhead Fresgmentation, Test of

TABLE 1] (Continued)
35mm Fagtax Camera 2 1830 freames per seoc.
Rd. 1 - Terrier 3 x 3 Plate Comp. B-l
Totel Welght 217,56 1bs, Filler Weight 114,53 1bs.
Freme in Which
~Hit Occurred No, Frogments Velocity (£/g)
9 10 610G

Median

Average

CONFIDENTIAL
SECURITY INFORMATION 2 APPENDIX C



NP9-4 6651,

11 September 1951

VUNF Ly, JTAT

Sllbl'..._ “a waoawviwd@AllUn
. Steel panels after firing of Terrier Warhead Type F. Panels were at
60 feet from warhead.
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Guided Missile Warheed Fregmentation, Test of

PART A

\ SYNOPSIS
A

l.” This test wes conducted to determine the fragmentation
characteristios of the Composition B loaded Terrier Type F
guided missile warhead which was modified for production
purposes by the eddition of four rows of tack weld,

?(/ The addition of four rows of tack weld to the guided
missile warhesd Terrier Type F had no adverse effects on its

fragmentation characteristics,
P
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CONF IDENTIAL NPG REPORT NO. 911

Guided Missile Warhcad Fragmentation, Test of

PART B

INTRODUCTION

1. AUTHORITY:

This test was authorized by reference (a) and conducted
under Task Assignment NPG-Re3f-607-1-52, (reference (b)).

2., REPFERENCES:

a, NOL Conf ltr NP/NOL/X11(259) WG:HWS:br Ser 01536 of
30 Aug 1951 to NAVPROV

b. BUORD Conf ltr NP9 Re3f-EJHL:cdb Scr 25777 of
18 Sen 1951 to NAVPROV

c. NPG Conf Report Lo, 889 of 15 Dec 1951

d. NPG Conf Report No. 203 of 25 Jan 1949

3. BACKGROUND:

2. Reference (b) authorized thc lavel Proving Ground to
work directly with the Naval Crdnancc Laboratory in the deveclop-
ment and fragmentation tests of guldcd missile warhcads,

b. The standard construction and fragment characteristics
of the Terrier Type F warhecad were rcported in rcference (e).
The stendard construction had to be modified for production
manufacturing by teck welding the rings together in four locations
in order to facilitatc the ring brazing. Thc fragmentetion
results of this modificd Terricr Typc F warhead arc reported
herein,

4, OBJECT OF TEST:

This test was conductcd to determinc the fragmentation
characteristics of the Composition B loaded Terricr Type F
guided missile warheed which was modified for production
purposes by the addition of four rows of teck wcld,

5. PERIOD OF TEST:

a., Dstc of Project Letter 30 Aug 1951

b. Datc Necessary bHateriel Received 6 Aug 1951

c. Date Commenced Test 11 Scp 1951

d. Test Completed 11 Scp 1951
CONFIDENTIAL

SZCURITY INFORMATION 3



CONFIDENTIAL NPG REPORT NO. 911

Guided Missile Warhced Fragmentation, Test of

6. REPRESEUTATIVES PRESENT:

This tcst was witnessed by Me, L, =, Hightower end Mr. T, C.
leGrecn representing the Noval Ordnonce Laboratory,

PART C

DETAILS OF TZST

7. DESCKRIPTION OF ITEwm UNDER TEZST:

™

e, Terricr Werhead Type F, Scriel No, 34; onc round con-
structed eccording to Burcau of Ordnence Conf Sk 318051

Figurc 1, Appcndix (4), 219835 in length, tapcred from fomu12 0.0,
at the nosc to 139500 O.D. at the basc, and (409 wall thickncss.
The warhead containcd a 119 diemcter centrcl condult tube and the
outcr shell consisted of 54 notched rings which werc copper
hydrogcn dbrazed together,

b. The rings werc formced from notched wire., For rings 1
through 12, the notches were spaced 1718 £1025 on centers
¢ntircly sround cach ring. for rings 13 through 54, the notches
were speced %390 2"025 on centers entircly around cach ring.

The rings 1 through 12 were designed to produce 536 freagments
wcighing approximately 13.3 graus cech and rings 13 through S4
were designed to produce bOSé fregments welghing approximetcely
7.0 grams cech, A sketch of ring details is shown in rfigurc 2,
fippendix (A4),

Each ring wes 9375 thick and had 2 notch depth of 218,
Four rows of teck wcld held the rings togetlicr during brezing.
Tne warhcad was loaded with Composition B-l at liavel wsiinc Decpot
Yorktown, Virginia,

The welghts arce as follows:

ad, Empty Wt, ilot nclt, *Filler Wt, Complcte Wt,
No, {1bs) {lbg)
1 100.00 9+03 114,53 217,56

*Composition B-l at 1,66 dcnsity.,

CONFIDENTIAL
SECURITY INFORMATION h



— ——— -

CONFIDENTIAL NPG REPORT NO. 911

8. PROCEDURE$

a, The mass distribution collection was conducted by the
genersal method described in reference (d)., The warhcad wes
placed horizontally over a water pit so that 1/6 of the beam
spray (60° - 120°) fragments would be rccovered in thc water
pit. The whitc stripe which was paintced over one of the four
wclds was on the bottom sidc of the warhesd as it hung in the
horizontal position. A photogrsph of the ficld sct up before
firing is shown in Figure 3, Appendix (B),

b, Fragment velocities werc mcasurcd by the usuel photo-
graphic technique., ican velocitics of beam spray fregments were
obtsincd for 30' end 60' of fragment trevel from the werhced,
Stccl penels 20' high and 6' wide werce placcd in the bcam spray
at 60' from thc warhcad., Thc width of thc peoncls covered 23° of
the becam sprey (from ?8-1/2° to 101«1/2°) at the 60' redius,
Figurc 4, Appcndix (D), In addition, 3/8" mild stccl pancls 3!
high and 3' widc were placed in the beem spray &t 30' from the
warncad., The width of thesc panels covercd 6° of the beam spray
(from 87° to 93°),

c. Initiation was accomplishcd by ucing a 167 gram tctryl
booster, 13423 diamcter by 4550 long, and a spceial cngineers
blasting cap. Thc booster wes placed in the central tube with
its front end =2t 8~7/8" from the cxtreme front cnd of the warhced,

9. RESULTS AND DISCUSSION:

o, A total of 510 fragments of approximctely design sizce for
rings 13 through 54 (465 weighing between S and 1€ grams,
L5 weighing betw.on 2-1/2 and 5 grams) and & totel of 94 fregmcnts
of approximately design size for rings 1 through 12 (welighing
betwecen 10 and 20 grams) were rcecovercd in the water pit. Since
thcse figurcs represcent 1/6 of the total frogments an the beam
spray, there should be 3060 fragments wcighing between 2-1/2 end
10 grams and 564 fragments weighing betwcen 10 and 20 grams in
the totel bersm spray (60° to 120° mcesurcd from the nosc relotive
to the longitudinel axis of thce warhcad). The fregments collccted
in the water pit src shown in Figure 5, Appendix (E).

b. Thec mean beam spray fregment velocitics for the first
30" rnd 60' of travel arc tabulatcd in Tables I and II,
Appendix (C), The medien fragment velocity obtaincd when
viewing the 60' redius pencls wos 5830 ft./sce., with the fastest
fregments heving a mcan velocity of 6250 ft./sce,

CONFIDENTIAL
SECURITY INFORMATION 5
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) Guided Missilc Warhcad Fregmentetion, Tcst of

P MR @ A WP e W W W PO P em M G SR M e EE GP ev er s GP M A em aw = S

c. The 20' high stccl pancls at the 60' radius werc placed
at various polar angle zoncs and had the following numbers of
fragment hits:

Panecl No. No. No,
Thickness Fregment Complete Incomplctc
Zong _Hits = Pcpetrations Penctretionsg
125 78-1/2°-8L4-1 /4° 36 36 0
.48g 8l-1/4°-90° 36 32 b
493 90°=95-3/4° L9 L1 8
.610 953 /4910101 /2° 27 8 19

A photograph of thc gccel pencls after firing is shown in
Figurc 4, Appendix (D),

PART D

CONCLUSIONS

10. It is concludcd that:

The addition of four rows of tack weld to the guided missilc
warhcad Terricr Type F had no adverse offccts on its fragmentstion
cheracteristics,
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Thc tests upon which this rceport is bascd were conducted by
V. PHILIPCHUK, Fragmentation Battcry Officcer,
ﬁragmentation Division,
Tcerminsl Ballistics Department

M\:\\SS\mN“

This report was prcparcd by:
V. PHILIPCHUK, Fragmentation Battcry Officcr,
ﬁragmcntation Division,
Terminel Baellistics Dcpartment
A, N. HUGHES, Licutenant, USN, Fragmentation Firing Officcr,
Tcrminal Ballistics Dcpartment

This rcport wes rcvicwced by:
R. H. LYDDANE, Dircctor of Rcscareh,
ferminﬂl Ballistics Department
W. B. ROBERTSON, Licutcnant Commender, USH,
Terminel Ballistics Batterics Officer
Terminal Ballistics Department
R. T. RUBLE, Licutenant Commender, USN,
Tcrminel Ballistics 6ff1cor
Tcrmin~l Bsallistics Department
Dircctor of Rescarch,

C. C. BRAILLE
6rdnance Group

APPROVED: IRVING T. DUKE
Rear Admiral, USN
Commender, Navsl Proving Ground

!

S PV UMA
C. T. MAURO
Ceptein, USN
Ordnesncce Officer
By dircetion

“ e JNGLASITIED
7



- Clasdfication: ~ Ow?888
STI-ATINo. @34 107

0. A. HePuide

O. A. No. B "l . 9ii
Title GUEoED BINCILE FASEEAD PRAOVEUTATION
Author(sy Ve PRILIFCEUE AND Al8, WUCHES

PANTIAL BEP?, 30 o WARTEADS FOU AIT TARGER

Date  CogumD WISSILES 26 Jem 08
P.A.
P. A. No.

DSC Form 49 (Jan 54)



