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N0 t c he d Rin g Wa rh e " d th . 1 39 ; Fr a u!,i:;n t c'.t:t. '.l!1 ,.., e s t 1f 

- - - - - - - - - - - - - - - - - - - - - - - - - -
ThB LF II 

FRAGMENT VELOCITY DATh 

Arana : Wnt e r Pi t 

St ee l P a n e l s a t 40 fe et 

35 mm Fast ax C::i. ie rv. /11 

Warh end // 139;'-1. 

Tot n l We i g h t 45 .14 Lb s . 

Frame in Which 
, Hit Occ ur r e d 

19 

2 0 

21 

22 

23 

25 

2 6 

Jv10dian 

Ave r a ge 

CO i i FI DE NT I AL 
SECU RITY I NFO RMA TIO ~ 

Z one 
J-! ,J . 

Da te : 8 Ap ril 19 52 

2760 f r a me s pe r s oc. 

(84 °-110 °) 
F r ar,mo nt s Ve l oci ty ( f /s) 

2 5810 

1 5 552 0 

12 52 50 

7 5010 

5 4800 

2 4600 

3 h41 0 

2 421+0 

5310 

5160, 

l APPE NDIX D 
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TABLE II (Continue_tl 

Arenu: Wat e r Pit 

Steel Panels at 40 feet 

35mm Fastnx Camera #2 

Warhead #139A 

Total Weight 45,14 Lbs, 

Frame in Which 
H:L t O c curt_0d 

19 

20 

21 

22 

23 

2h 

25 

26 

Median 

Average 

CONFIDEN'l'IAL 
SECURITY INFORMATION 

Zone 

Date: 8 April 1952 

2610 fram e s per sec , 

Comp. C-3 

Filler Weight 20,15 Lbs. 

(84°-110°) 
_J!2.L_k~l' a gm en t s Velocity (f/s}, 

6 5490 

14 5230 

10 4970 

5 4750 

3 4530 

4 1+3 50 

2 4170 

1 hOlO 

5090 

4960 

2 APPENDIX D 
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TABLE III 

FRAGMENT VELOCITY DATA 

Arena: Water Pit 

Steel Panels at 40 feet 

35mm Fastax Camera #1 

Warhead #139B 

Total Wei ght 45071 Lbs. 

Frame in Which 
Hit Occurred 

19 

20 

21 

22 

2.3 

24 

25 

Median 

Average 

CONFIDENTIAL 
SECURITY INFORMATION 

Zone 
!-.Jo 0 

Date: 10 April 1952 

2730 frames per seco 

Comp. C-3 

Filler Weight 20089 Lbs. 

(84 °-110°) 
Velocity (f/s) Fragments 

2 5750 

19 5470 

10 5200 

7 4960 

4 4750 

4 4550 

1 4.370 

5310 

5190 

1 APPENDIX D 

·--- . ----· 
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TABLE III (Continue d ) 

Arena: Water Pit 

Steel Panels at 40 feet 

35mm Fastax Camera #2 

Warhead #139B 

Total Weight 45&?1 Lbs. 

Frame in Which 
Hit Occurred 

18 

19 

20 

21 

22 

23 

24 

Median 

Average 

CONFIDENTIAL 
SECURITY I NFORMATION 

Zone 
No. 

Date: 10 April 1952 

2580 frames per sec. 

Comp. C-3 

Filler Weight 20.8 9 Lbs. 

( 84°-110°) 
Fragments Velocity (f/s) 

1 5730 

19 5430 

7 5160 

? 4920 

4 4690 

3 4490 

1 4290 

5270 

5150 

2 APPENDIX D 
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DISTRI BUTION (Continued ) 

Inst. for Cooperative Research 
JHU/1315 St. Paul St. 
Via: (District Chief, Phila. Ord Distr i ct 

1500 Chestnut St., Phila. 2, Pa. 
Attn: Mro Edward R. C. Niles) 

Director, Re search and Dev e lopment Division 
Ne w Mexico Institute of Mining and Technology 
Socorro, Ne w Me xico 
Via: Development Contract Officer 

Ne w Mexico Institute of Mining and Technology 
Socorro, New Mexico 

Boeing Airplane Company 
Seattle Division 
Seattle, Washington 

Commanding Officer 
Frankford Arsenal 
Philadelphia 37, Pao 

Locals: OT 
OTZ 
OT-1 
File 

1 

1 

1 

1 

1 
1 
1 
1 

- - -
(""-_ .., 

2 APPENDIX E 



- .. ... . J 

~ 

NPG REPORT NO . 99 7 

Wa rh ead No . 139; Fra ~mentatiJn Test of 

- - - - - - - - - - - - - - - - - - - - - - - - - -

PART A 

SY NOPS IS 

1. This t e st wa s conducted t o compare the fra gment a t io n ch a r n c
t e rist i cs of two not ch e d rin g Warheads 139, on e ha ving ad j a c e nt 
ring s sta gce r ed o ne-h a l f the notch spa cing (OV375) and th e ot he r 
ha vi n~ notch e s o f adja cent rin gs displac e d only 0~120 0 Both 
wa rhe a ds t e st e d we r e 7 1/4 11 in diame t e r a nd Composition C-3 l oaded . 

2. a . Th e differ ent notch e d ri ng arrangement of the two war he a d s 
did not vary th e wa rh aad f ra gmen tat io n ch a r acteris tics si gnif i ca ntl~ 

b. Both wa rh eads pr odu ced f r agme nts av e r ag i ng 12.1 grams, and 
media n fragment v e l ociti e s in th e orde r of 5250 fe Gt pe r s e cond. 

c. Th e f r ag ment c ontr ol meth od empl oyed in th e m~nuf ~ctur e o f 
thes e wa rheads i s consid e r e d s atisfac t o r y . 

' . 

•· 
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TABLE OF CONTE NTS 

SYNOPSIS . . . . •· . . • • • • • • • • • • • • • 1 
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NPG RE PO RT NO . 997 

No tch ed Rin g Wa rh ead No . 13 9 ; Fr2.gmc nt at i ,) !1 Te st of 

PA RT B 

INT RODUC TION 

1. AUT HO RITY: 

This t e st wa s aut horiz ed by r e f e r e nc e (a) a nd conduct e d und e r 
Ta sk Assi gnme nt NPG - Re3f-607-l-52, r e ference (b). 

2 • REFERE l•J CES: 

a . NOL con f W0 rk Requ e st WG/19/52 of 31 Mar 1952 
b . BUORD c 0nf ltr ~P9 Ro 3f:EJHL : odb Se r 2577 7 0f 18 Sep 1952 

J. BACKG HOU!IJD : 

. a . Refere nce ( b) au th ~riz ed th e Na va l Pr ~vin g Gr ound t o wo rk 
dir ectly with th e Na val Ordnan c e Lab or at o ry i n t he de v e l opme nt and 
t e sting of warh eads f (; r guide d missil e s . 

b. Re fe r e nc e ( a ) r e quested th e Pr oving Ground to l oad and 
fragm e nt tw ~ notch e d rin g warh eads , Nos . 139A nnd 139 B. Both 
wa rhe a ds have inte rnal n ~tch os, a s well a s g r oo ves on th e ma ting 
surface of th e ring s. Ri ngs empl oying this con tr ol me thod can b e 
r apidly produc e d with existing industri a l e quipment. Warhe ad 139A 
had th e notch e s of adja cent rin g s st agge r e d one-h alf the not ch 
spacing (0~375) a nd Wa rh ead 139B had the notch e s 0f adjacent ring s 
displaced only OV120, with th e dis plac e ment in th e same dir e cti on 
from one e nd of th e wa rh ead t o th e other s o th at the notches form ed 
a spiral pattern . De sign fra gme nt siz e f 0 r both wa rh ead s ap proxi
mate d a pa r a lle l e piped 3/411 l ong with a J,/8H squ a r e cro ss sect ion, 
weig hing 12.6 g rams. 

4. OBJECT OF TEST : 

This t e st was c ondu cted to compar e the fra gmentation ch a rac
t e ristics o f two notched r i ng Wa rhe~ds 139, nne having adjacent 
rings sta gge red one -hal f the notch spac in g ( OV375 ) a nd the ot he r 
having notche s of adjacent ring s displ a ced only 0~120. Both 
warhe·ads t e sted we re 7 1/411 in diameter and Comp ositi0n C-3 loaded . 
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5. PERIOD OF TEST : 

a . Date Projec t Le tt e r 
b. Da te Ne ce ssary Material 
c .. Date Commenced Te st 
d • Dc1..te Te st Completed 

6. REPRES ENT ATIVES PRESE NT: 

Re ce ived 
31 Hil rch 1952 
28 Mn rch 1952 

8 Apr il 195 2 
10 J\pril 1952 

This t e st was wi tn e ssed in part by Me ssrs . L. E. Hi ght owe r , 
R. Suessl e , an d D. J. Stretmater repr e s enting th e ~a v a l Ordna nc e 
Labo r at o r y . 

PART C 

DETji.lLS OF TF~ST 

7 . DESCRIPTIO N OF ITEM UNDER TEST : 

a . Wa rh e ad No . 139A, cylindrica l , 11V25 l ong , 7~25 diame t e r, 
V370 wall thickness , ass e mbl ed by silva r brazing 32 notch ed rin g s 
(SAE 1010-1020 St ee l) t og eth e r . Each rin g is OV352 th i ck with 
internal V-notches ha vin g a 60 ° included angle, 01JOSO de e p at 
intervals of 0V 750o In addition, gr oove s OV 030 wid e by OVOJ O deep 
and 3/1 6n long are coine d across b() th mating surfa ce s of ea ch ring 
adjacent to and radially outward fr om the intern a l notch e s . Th e 
int e rnal notche s of adj a cent ring s a re sta gge r ed one - half the notch 
spacing (OV3 75 ). The warhead is desi gned t o pr ~duce 896 fr agme nts 
wei ghing 12 o~ grams ea c h . 

b5 Wa rhead N~. 139Bi same as 13 9A exc e pt that t he intern~l 
n otches of adjacent rin g s arc di s placed onl y 0V12 0 o This dis 
p l a ceme nt is in the s ame d5_r e cti on from one end of t he warhe a d t o 
the ether so that the notches form a spiral pattern . 

c . Doth warh eads were l oaded with Compositi on C-3 at the 
Pr ov ing Ground . Th e warhead weig hts in po unds a r e as f ollows: 

Warh ead N 'J • Em12ty £=.l Tota l 

1391\ 24 . 99 20 . 15 45. 14 

139B 24 . 82 20 of39 45 . 71 

Warhead drawings are s hown in Fi gu r e s 1 and 2 . 
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8. PROCEDURE: 

n . Each warh ead was susp ende d ov e r th e wa t er pit in a h0ri
z0ntal positi on and det 0nati 0n was obtain ed by a 26 gr am t et ryl 
pellet and a No . 8 blas t ing cap at 0ne end , which was p J i nt ed 
t r. ward 0°. Frnements rec overed in the water pit r e pres e nt J. /6 ,·.f 
t he fr a gm o n t s e xp c ct e d in p :::i 1 a r an g 1 e zone 6 0 ° -120 ° • V c rt i ca 1 
st~ ol panels 20 feet high an d in pnlar zone 84 °-110° . we re pJ. nced 
at 40 fe e t fr 0m the warh ea d. The det ~nati on and fragment fl a sh es 
on the panels were r e c~rdod by two hi gh s pe ed 35 ~m Fast ax Camera s 
and th e fragment vel ocities were comput ed fr om the film da ta . A 
ph l1t og raph · f the fi e ld sot up is sh own in Fi gure 3. 

9. RESULTS AND DISCUSSIO N: 

a. Mass Data: 

Detailed fragment mass distributi on d~t a listed in Table I 
and shown in Figu re 4 arc summarized as f oll0ws: 

~: ':• . Expected Fragments 
Wt . Gr oup l~ c . Rec ove red Frag!l]£nt s in t otal Z 1Jne 60°-120° 

~ P-;rams 2 ill.! 1-2 91:1 13 CJ,'l 139 B 
0.625~1.25 28 16 16 8 96 

1.25-2.5 12 11 7 2 66 

2.5-5 9 7 5h 42 

5-10 18 28 10[) 16 El 

10-20 -::-124 -,:-117 74 8 702 

~::- l"verage ~,eight of fra g ments · in 10-20 g rc.r!l gri:.1up f r_• r b :,th wnrhcnds 
was 12.l gr.ams. 

b. Vel0city Data: 

Detailed fra gme nt v e l ,>city data list ed in Tables II and 
III are summa rized ns f nllows: 

Warhead 

139A 

139B 

Avorqgc Median Fra cment Vel ~city 
Polar Zone 84°-110 ° 

5200 ft./scc .. 

5290 ft./sec., 

Velocities are a mean over the first 40 feet o f fragment travel. 

0 
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PART D 

CONCLUSIO NS 

... "' ... 
{._ ; . ,., 

-. 
J 

' ) 

.. ··" 

' . ,, 
1 0 . a . The d iffe r e nt notched ring arrangement of th e t wo warheads 
did not va ry the warh ead fragmentati on characteristics s ignificantl~ 

b. Bo th warheads pr ~<luced fragments a verag ing 12ol g rams 
each and median f ragment ve locities in th e ord er of 525 0 feet per 
sec ond. 

c. The fragment contr ol mothod employe d in tho manufacture 
of these warhe ad s is considered satisfact ory • 

._ .. --~ 

• 
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