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�1TRODU�IO�j /

Thi3 D or&iad�ua proposes � ezp1or�tOr�7 to�tz �
th� hazard of chain ignitic�ns, norzua�2.y �a0ocitA�d �
th� multiple stowage of rocket or �iis�ile � i� i�c'i
c� rczdy �ervicc shipboard �a�imes� Sc'xer�J. teut�
ti� �acica�ed liquid propellant Sparr� �oto�' z�
herein. Should this hazard be proven �oi�i� an�
to be encountered in service with thie �.otorq t�O d�oA.�
�ient oZ ar�ecjuate preventive systems or �2ao�t �
then b� considered.

Th�s* proposal is submitted for information z�
i� prelirainary in acop� and � ��ject to chc�c �
approved by the Bureau of Nara..,. apon�. �tez' ap�o�L�%
firi�a dates will be promulgated for set-tp choc�e�.t�: �or
� and for 'pos4� test inopections. Attend�co on t o�
dates is iiivited.

BAC KGROUND

The Naval Weapons Laboratory i� c'�rrenUy i�ti�ti2g

chain ignition of th� Builpup, Sparrow �nd Sido�xindor
solid propellant motors under s��nbo�rd �o�a�c n�OL�

* The basic' plan for these teats �r; �r�crn�d i�. r�foi�-
once (a).

With tbe developnent oUpackaged liquid �ropelVnt �tor�
�or BUlpup an� �pa�'rcv m�seile� iA i�*z ro�;'I�te tint
'� likelihood of chain ignitionri �'ith thc�zo motorv �.zo
be i�Trestigated.

OBJ�CTIV�S -,

Th� objectives of the teste. prepo�ed hoz'�in are �e:

�, Deter�ine if c1�ain iiti.p� �kt�ed �Y.�X!
�1�nt Builpup an� Sparrow m�tor� � �t&�z�c1 i� c�. �Ž

'>� � sex'vice shipboard naa���ie�, i� �

¶�*t *� A.. a 4
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c 0 Dats-rmine ifeneed for additional. pSv'
oy8tems or equipment.

d. Evaluate stowage hardware su.ch as clamp
stanchio~nso

PROCEDURES

Pr',liminary discussions with cognizant S?;tf!onsL C,? : .

of the shipboard handling proced~ures for i:J
indicate~d that the initiator will niot bc-in in e
Sparrow or Bulipuip ýmotors while they are in the deoý or
r~-dy service,magazines. The initiator houaing oponinrý
,vil3. not be presaure plut~gged; theref~ore..it rapars "'a"
should an inadvsrtent burning of n pre~suri'zin;-'z
oo~ctr in1 the3e magazines, geaee and f am'2
-"om, thz. --no.-ze and the initia~tor housing,
-,f the ozidize-, and fue~l will probably not ocý;ic' o,- w.ill
no~t occur una.er "nrma). mixing pressures.

Consequently,, in the tests proposed., the pose-17,ilityo
full thrus It with normal burning in a magazine bo~ oer
excluded. Becavtse of the natuire of the prepa ci o'c. qsid

~motorsit ay?"eirs that the data desired mlayc
with relatively few testai. Three tests a2c POpOood2 I-t
are shown schematically in*Appendice3 A Snd B.~

Test- A assumes thatt'the ouxidizer And fuel tank- of Z-
stowed missile can be pranctured simultaneou~l y bv, a har
oi~jecit (fractured stainchion, 'hand tool,, etc.). Thio test
would determine' the effects of 'a resulta-.t fire, on othe:2
motors and on warheads. In addition,, +týhi~ ~tost
yield information 6n the effectiveness of '61e dtoctlon,,
sprinkling and v.eDting systemns-and on the protect-ion
afforded.by the- ini5tiator housing closure an-d tue 2o T

closure. Any influence of ambient magazi~ne prees~qrc
temperature rise on the frel-oxidi~er combustion ~s~
also be noted.

included, arranged av shown in Appendix A~. S imtla ccS
-w~rflGnds wnuld lie attached to two motors. Vp:enl )-

,ain bulkheadp would be inelt'ded to sim~nlato th-?
.o~nr of a magazine. The twae tanks of mo-tor Ko,

>p nnctrared si-L~taneously, by a m~thod to be
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devised, along A line traversing the centor header.
Minimum service stowage distances between mctorD
betwereen motors and the deckv and betýeen molor3 and bJl-
heado would be selected to induce reflective Jflnm
impingement on the motors and warheads.

Test B assumes that the ignition of a pressurizing grain
io possible by some spurious means (and for purposes of
the test, has occ-arred). The test is designed to dotor-
mine if the flames and gases produced b- ignition of the
grain in one motor will ignite the grain in an ndjacently
stowed motor. It is assumed, for this test0 that the
most likely avenues for flame or gas impingem en on.
adjacent grains are through the initiator housing opening
or through the lot mixing orifices.

Four motors wouldjbe positioned in two rows ce chown in
Appendix B. The preasurizing grain in motor _J0 L •ou
be initiated by a method, to be developed, thaft ,ould
permit flame and gas to exhaust freely throug' the.
initiator housing opening. Motor No. 2 -would be aligned
with motor No. 1, nozzle-to-nozzle. Motor Nos. 1 and 3
would be. rotated so that the two initiator .housing open-
ings would be aligned and would fa(o each other. 'e!otor
No. 4 would be positioned with the booster charge and
initiator housing opening t*ward the nozzle of motor
No 1I. The initiator housing opening of motor No. 2
would be directed toward metor No. 4.

Test C would be a repitition of Test A (if warranted)

but without' the sprinkler system.

The basic equipment to be used is:

a. Simulated Sh12board Xagazine

The barbette test magaziao described in refer-
ence (a) will be nsed. it is cnrrentlr •sing o7el in
4e solid propellant investigation. Tha czistin
ti-on, venting and sprinkler systems will be noi5_iod cz
Snecessary and appropriate for liquid motor sto2ge,

001",7D 4*t7
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b. S*owaSe R1s c k

S•.wage fittings and racko a d scribcd irŽ fo-
ence (a) will be used, except that -vedge mote uap
will be Used.

c. Motor Aseexb±ieV

Sparrow motorse, ILERj-_%-2 will be usýd S o v• oa
of these assembliev are c'arreztly available a5 T,,, XL;j
is anticipated that 4 '0o 7 of theze notore •iL be
required, depending on the nrmber recfromblt h
fir~t '.eat conducted.

d. Warhe ak

Simulateo Sparrow warheads will be •taod to
t-,io of the motor apseonblies, These wrhe~nid Td.12' .lr
up by "WL by filling inert varboad. retal co~m~pn.-Yýt;
ffontan wax.

REUORDED DATA

Recorded data will inclade:

a. 1againie pressaure history

b. Magazine temperature history

c. High fidelity recording.. of test sound

d. Co lor-sound motion pictures of the magazine
exteriortaken at 24 fps

t. Color motion pictuu:es of the motor a.omblie.;
taken at high frane ratos

f. Temperature hintory of the simulated va-rhosad°.

g Ignition times of pressurizingSraiiie

It is tetimatfd that the cost of the tbroo tests as
1L-doscribed will be approxxiel. .$1,00. Prui o:

":.- will be med to devl6 an init•4ction "

for prmo~l- sfet~
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Prii1imins'r7 rep6rt3, on each test be -2,b00M

.the end of the iuvetatigaion.
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