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%f;; jla Thls tesﬁ was conducted to obtaln the fragmentatlon character—‘
[ lstlcs of 8“fd~ameter Warheads No. 136 equlpped with fluted ‘rubber
.« diners, des:gned to produte 720 controlled size fragments;. L/2n A
P 3/LY x 3/8n, wéighing approximately 18 grams each. Three_boosier N
1 positions were used (Round I with booster.at the egtreme end of the -~ -~
warhead; Round 2 with the booster 2.1/2% from the end of 4the warheads
. / and Round 3 with the bOOStenuln'fhe céhter o6f the warhead) Jbo deter—"i
o7 - mine. the effect of booster location on case breakup._ T COR
. 5‘-5 2,.Jaep The Tubbe? lihers proved unsuccessful in producmng controlled T
T fragmentatlon of the‘narheadSW R ) ) S
. .o '"3: . be- "“hanglng the booster p051taon ‘had little effect on fragment
- . PO breakupba,hc“
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BT T e s BARZ B A
_’:‘%1“,‘-" A._-';,-,:: —"“’—5 ";‘-'e-‘t—-".: ::,—_-..‘. .. .-::_« ‘A ‘. - —w“’ e ""‘.‘."’“"‘:‘.. L“:T"’."‘f_“"'.."""':"“‘_,_':" “ t‘:—‘:‘::‘:_;?-:":‘, —‘:,, B
¢ . e AUTHORETY: . '__ S I
o This test was authorized by referenca (a) and conducted under
: @ask A351gnment NPGwRer»607 1~52, reference (b)s
o .eq REPERENCES' ‘ ' _
. " ai NOL Gonf Work Request WG/1h/52 of 26 Feb 1952 ' PR
: _ . Ye BUQRD Conf ltr NP9 Re3f£:BJHL:edb Ser 25777 of 18 Sep 1951 , P
. ce NMD Conf ltr to BUORD (GE£3) WFS:jac X24/X0 Ser 0216 of o .
) ot 6 Jun 1952 ' . . RETER TS R B . i . s
L 3}' EACKGROUHD:-'}..,;Z _ - . oo S &
' as Reference (b) authorized the Naval Prbvmng Gtound to work
; directly with the Naval Ordnance Laboratory in the development and
. - testing of warheads Ffor gulded m1351les;
ic _ be Reference (&) requested the Provmng Ground to fragment three_
e 'Warheads Noo. 13% lor mags distributién and fragment velocitiess
o _OBJECT OF TEST: - -
ir . This test was_ conducted to obtain the fragmentatlon character»
: istics of ‘8" diameter Warheads No. 136, equipped with fluted rubber
; liners,. de31gned to préduce 120 dontrolled size fragments, 1/2“
4 3/h x 3/8%, weighing approximately 18 grams eache Three booster
! . positions were used (Round } with booster at the extreme end of the
: warhead; Round 2 with the booster 2-1/2% from the end of the warhead;

and Round 3 with the booster in the center of the warhead) +o deter—
mins tke effect of booster location on case breakupe 8

%o -PERIOD- OFwTEST- LT I . S
M«.ﬂmmmw;ﬂwwmgmmwggts Proaﬁct better., . 26 Februéxv 1952 e -
. Be Date Necessary Materlal Recelved 22 May 1952 ’
¢+ . Date -Commenced Test . ‘16 June 1952

Qe . Date Test Gompleted ' _ 23 June 1952
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Soaonnie s T UDETAILS OF TEST SRR - -
- ‘67.' ,'DESCRIP‘I‘ION“QF ITEM U’\IDER TEST"t B
' ae Warheads Npo 136 are 8"0@ in- outs;de dlameuer, 12"00 in | .
length, and O¥375 in wall thickness with a 2¥00 04U, central tube, :
and have rubber liners Wlth staggered flutés which are Lntended to

. produce 720 conﬁrdlled size. fragmentso Each fragment is intended
T to be 0%50 x OW75 x D375 and Welgh 18 gramse_ ‘There are 45 flutes
. spaced 8% apart located around -the periphery of the llner, consti=
tuting one rows Thé enbire l¢ner is composed of 16 01rﬂumfarent1al
rows of such flutes 1n Whlch %he adgacenu rows are offset h°, reﬁer-v
- énce (C)o L ~

e - - B "t

bs Three warheads were CQmp051tlon B loaded at +he Naval Mlne
Depot.s The warhead welghbs are as follows° = AR

P

P - . Rde Compa. _, Welght Gf 5;'- Empty Wt, - 'motal Wte e 5 -
. i ... Hos W@?‘(leo?_ "Liner. (lbsf“ CGbs,) - T3 bs.)_:\ -
B i o % [ ° SR . . =

oo T T 2eaan L oabs 32,967 59,05
_ 2 2‘620-.~__ 0w 57 33,08 . T 59,85
cro T b BT 26e2T . 050 T 33 16-~, . 59 93

2
e
wfF

Radlograph1c analy31s (at the Mlne Depot) showed that the liner in
t © © cdse Noe 3 (Round 3) might have been pulled slightly away: from the
gif-, case, Wabhead draw1ngs are: shown in Flgures -3

SN ae D ’

= k3
i

i %
b

=

e PROGEDURE‘ o i

I ao Each warhead was suspended over the Waterhplt in a horlzental
o posztlonAw1th the nose polntlng fowards 0%, Fragments recovered in.
the water- pit represent«l 6 ‘of the fragments expected in the total
¢ lear angle . one 60°-120%, Vertléal steel panels 20 fset high and
. - 'in polar angle wone 779=103° were placed at 4O feet from the warheady.
*L~,~,The &et@natlbn.andhthv\fnagmentgﬁiashes on. the»panels wﬂ*e_recorded N
' by two hlgh speed 35mm Fastax cameras, and the fragment Veloc1t1es . g
3, _ were computed f..a- the fllm data, A pnotograph of the’ fleld setup
1sfshown in Flgure b
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:ly cap»and a, 707 gram tetryl booster (1¥825 0.De x 1%00 thick) placed
=5 in the central- ‘corduits - To studyweffect ‘of booster positions on

. gage” ‘breakup,- the- booster was placed at the extreme end of the

warhead. for Round 1, the center,of the booster was 3% from the end

- . ¢f ‘the. warhead for Round 2, and the booster was placed in the

'-cehﬁer Yordl the warhead for Round 3

RESU“”S_AND D SOUSSION: ‘ : :

-

“ss distribution data are “listed in Table Ig A
e overed fragments is’ shown in Figure 5.  The
rubber llner was unsuccessful in pireducing fragments of ‘design Bizeée.

Of the nearly 720 fragments of. design size ‘(weighing 18 grams each),

120 (or one~gixth of- the tgtal) weére expected in the water pita In -
the.three . rounds flred Jonty- from one-fourth +o one-third of the

fragitents approached de81gn size (10~20 gram weight group), The B '
number of these fragments 1s ‘as as- ;ollows' . . = - C
‘n“3~ﬁ.1 ST “_ NO@ Fragments Recove ed - : -

-

.0 = T  Zone 60° = 120° . - A

- Welght Growp  Rds Neo I . Rl Wou @ Rde Now. 3

TTm———— BIarts o

{ lOon gramS‘giirﬁiﬂg':i‘}.;j“ . {1§% : - 3y

=

The case breakup warledyonlf sllghtly from that expected in un-

;eonpr lled ﬁra'mentatlon, and ﬁhe booster locatlon appeared to -

Fa

ue"“;*f'ff_f S LT T 't; . Averaye Median
’ Lcj E e el S ' Fragment Velocltles

0 ha x el TS T e 5510 £he/secs
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The tests upon which‘thmé report is based were c¢conducted by:

L, No. HUGHES, Lieutenant, USN, Fragmentation Firing Officer,
Fragmentation Division
Terminal Ballistics Department

Thisg report was prepared by:
Wy WRIGHT, JR., Ensign, USNR; Fragmentation Firing Qfficer,
Fragmentation Divisdon
Terminal Ballistics Department

This réport was rev1ewed by
Ve PHILIPCHUK, Fragmentation Battery Officer,
: Fragmentation Division
Terminal Ballistics Department
Re Ha LYDDANE,'Difector of Research
. Terminal Ballistics Department
E. L. LEVSTIK, Lieuteéenant Commander, USNE
Terminal Ballistics Batteries Officer
) Terminal Ballistics Department
W. B, ROBERTSON, Lieutenant Commander, USN
Lermlnal Ballistics Officer !
) .. Terminal Ballistics Depariment
Co Co BRANBLE Divector of Research Ordnance Group

. APPROVED: -J, ¥. BYRNE : IR

' Captain, USH
N ~ Commander; Nzval Proving Ground

P “_;«f A
VR YN T Y
- . E. A, RUCKNER
, Captain, USN
Ordnance Officer
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