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]
THTRODUCTION ’ . g
This nemorasudum proposes additional exploratory tests of
the hasard of chain ignitidns, normally associated with
the mnliiple stowage of rocket or missile motdep In doey
or weady service shipboard magacines Several tootc of
Lhe pacxaged liquid propellant Sp&r?ga notor ore Hrodooed
herein. Should this hazard be proven p2s 8ibls snd 1ikely
40 be encountered in service w¥ith this aote; the develon-
ment o0f arequate preventive systens or quimm 2t wowrd
then be considered.
This nroposal is snbmitted for infcrma»iov and woview. %
de preliminary in scope and 2 bjeci %o change uwebil .
approved by the Burezu of Hava capong. After approvsel,

firm dates will be prommlgated for aet-np cheelr- :aa" for
tests, and for post test inspections. Attendaaco on taea@
dates is iavited., :

EACKGEOUND

?he Noval Weapons Laboratory ic currertly invectigating
chain ignition of the Bullpup, Sparrow and Sldcwindoer A
- 8013id propellant motore wnder shinboard stowage c@aui«,cw¢@
The basic plen for thess tests wac prase.dwé in refex

once (a).

With the development of ‘packaged liquid propellant mstors
-foyr Bnllpup and Sparrow missiles, it is cppropriate thot
$he likelihood of chain ignitions with theze motors alse

be investigated,

’ OBJECTIVES - T

Ths oblectives of the teste-prcpe@ed herein arc %03
\
2., Determine if chailn iﬂmﬁtisﬂ ‘02 poekaged 1ignid
wropellant Bullpup end Sparrow m@ﬁoyﬂn 2o ghewed im deow
sr veady sorvice shipboard magasinss, is likely.

%'»3

Q

@ J.a

#valuate the effectivences of o ohdnp masasi;
ing, detsction and vwn%im& eyatens.

°‘3

1




CONFIDENTIAL

"J
+y
0
%
AS
E\
i
{wls

3

@

} _
¢, Deitermine the need for additionel
systems or eauipmenpa

-
4

d. Evaluate stowage hardware such as clamps and
stanchions,

PROCEDURES

Preliminary discussions with cogmizant Se

of the shipboard handling yroceduree for Lelor
indicated that the ipitiator will not be valled 4
Sparrow or Bullpup motors while they are the deep or
ready service magazines., The initiator housing opening
wili not be pressure plugged; therefors, it eppears tRat
should an inadvsrtent burning of 2 prossuriszi wg'gr&im
cocur in these magazines; geses and flamcs %k Bz emitdod

from the nozzle and the initiator housing oper’

-

+f the ozidizer and fuel will probably not ocouz or will
not ccecur wnuer narmal mixing pressures. : '

Consequently, in the tests proposed, the poaeﬂ“iliiy of
full thrust with normal burning in 2 magagine 25 Dbeen

excluded. ' Becavse of the nature of the nmep&ﬂl ged Ziguid
‘motors, it a¥pears that the data desired nmay he obisinoed
with relatively few tests, Three tests arc pf paseé and
are shown schematically in Append*ces A a2nd B, ‘

&

Test A assnmes that- Ehe oxidizer and Zunel tank of o :
stowed missile can be punctured simultaneonsly by a sharp
object (fractured .stdnchion, hand %00l, etec.). ”hia tesh
would determine the effects of ‘& resultant fire on otksw
notors and on warheads. Ir additlon, %this test wonld
vield information on the effectiveness of %the detection,
sprinkling and vepting systems and on the protection
afforded. by the initiator kousing closure and the mc””?o
closurs, 4ny influence of ambient magaszine pressurc nd
t emperature rise on the fuel-¢xidizer combustion would
aiso be outed, '

3rt&ﬁivelv, it is envisioneﬁ that three “dﬁa?g‘ws
roiaaeﬂg arranged as shown im Appeadix &, Simula
rarhends would be attached to two motora. Veriieal
e

“ f‘“ {‘-«

szine bulkheads would be inelnded tc simulzste ¢
raor of a magazine., The twe tanks of motor No. 1
rgnlé he punciured simultaneously, by o metkod Lo he

fed
el
kil

\
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devised, along 2 line traversing the center header.
Hinimuw service stowage distances between motors,

between motors and the deck, and between motors and bull-
heads would be selectasd to induce reflecitive Zlame
impingement cn the motors and warheads.

Test B assumes that the ignition of = pressurlywng p?a¢n
iz possible by some spurlous means (and for »urposes of
Lhe test, has occurred). The test is designed to dotor-
mine if the flames and gases produced by igniition of the
grain in one motor will igmite the grain in an adjecenily’
stowed metor. It is assumed, for this test, that the
most likely avenues for flame or gas impingement on.
adjacent grains are through the initiator now*zng opening

or through the 3t mixing orifices.

Four motors would be positioned in ¢two rows gz snown in
Appendix B. The pressurizing grain in motor Lu. 1L would
be initiated by a method, to be developed, %hat would
pernit flame and gas to exhaust freely througl ithe
initiator housing opening. Motoi No. 2 wouwld be aligned
with motor No. 1, nozgzle-to-nozzle. Motor Nos., 1 and 3
would be rotated so that ¢he two initiator houncing open-
ings would be aligned and would face eazh cther., Hotor
No. 4 would be positioned with the bocoster charge and
initiator housing opening thward the nozzle of motor
“H#o. 1. The initiator housing cpening of motor Ho. 2
would be directed toward motor Eo. Lo

Test C would be a repitition of Test A (1f warranted)
but without the sprinkler aystem. .

EQUIPMENT

The basic equipmen@ to be used is:

a. Sipulated Shigboard gazine

The barbette test magazine descr*bed in refor-
nce (a8) will be nsed. It is currently Peing nsed in
%he 90lid propellant ﬂnveeti@a*ion. Tha cxisting Gobe
tion, ventling and sprinkler systems will be “emiyied ¥

neces3gsary andAapprcpriate for liguid motor stowage.

e e 3 - ‘.‘ {’ Y “"-’Tﬂ‘?‘ """”':}’ ‘“"‘
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b. Stowage Backs " , .

Stowage fittings and racks as descritcd in'r
ence (&) will be usmd, excopt that wedge moior clemps

will be used.

c. Hotor Assemblics

Sparroyw metors, XLBEﬁuBﬁ~2 wili be uscd, Sevea
of these assemblics are carrens 1y availeble af HWL. I%
is anticipated that 4 4o 7 of thess metorz wil. be
vequiweda depending on the number rscovorable fron ,he

first * 28t conducted.

d. Harheafis

Simulated Sparrow warhsads will o atbocshed %o
two o0f the wotor assenblies. These warhesds will e nnde

up by NWL by filling inarﬁ warhsad metal somponints wil.
Hontan wax.

%

 BECORDED DATA

'Beaorded data will inel=nde:

x~

G Hagaziaé pgessurq%history .
‘-b.“lnngazine tenperqtnré bistory |
c.c High fidolity ”ecording.gf test sound )

d., Color-scund motion picturcm ef %hc magazine
extericor,’ taken 8t 24 £ps ] °

e Coler motion Dictares of %he motor sssemblies;
tak@n at kigh frane rates

b g Temperatn"e history of the simulsted wmrhe&mc
g- Ignition times of pressurisinge.graizis

ey : ' .
SO87F ’ - :
Pye . - -

8 cetimated that 4hes cost of the throeo tea%w as

t i
.~ deseribed will be: approximately $16,000. Portions of

rum will be meed Yo devisé an initistien tochnigue;
dutestion, aprizkling @mmsn%img z:f»ys?;@za#, o
2 for personnel safehy. ~
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REPORTING : : o

Preliminary repdris on each test will bs prese

BUWEPS critifues. 2 formal report will be zraassaisd 2%
_.%the end of the investiga¥ion. ! _ S
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