EYPERGOL IGNITION FOR LIQUID ks NES

Rocketdyne has been engaged in hypergol ignition research, develomment,
and production programs related to liquid engine systems for the past
three years. A hypergol lignition carability bas evolved from the
experience accummlated and the facilities constructeds The empability
1s versatile and applicable to all phases of liquid engine hypergol
ignition systems.

Scms of the programs which bave been eonducted inclnde: the ignition
of a LOX/Bydrocarbon propellant system for which a mixed metal alkyl
hypergol igniter was developed, the ignition of a NTOQ propellant
system for which a metallie lithium igniter was developed, ihe
development of a chlorine triflawide lgniter for storable or eryogenic
propellant system applications, and the design and development of a
moltiestart hypergol igniter, A majority of the igniter eonfigurations
developed bave been lncorpcrated in large engine systems,

The hypergol ignition capabilities inelude the selecticn af enmiidats
bypergol materials through literaturs research and the complete
evaluation of these materials with respect to chemical ard physical
proparties, the design of igniter compenents and hardware configurations,
ard the integration of the hypergol material and bardware ccmbimmtiors
to meat specific requirements for developed engine lgnition systems,
Facilities are available which accoumecdate the storage ard bandling

of stcrabls and cryogenie propellants in any desired atmosphere, tie
ccupatablility studies related to hypergol materials ard respectivs
tardware components, the rroduction of developed hypergel ignlters, and
the suwrvelllance of hypergol manterials ard igniter assembliss in
completa conformancs to speeification MIL-E~5272. A hypergoel ignitien
delay teat stard, with a proven reliabllity obtained from over three
thouzard tests, is avallable for determining Ignition delay with an
aceuracy of # 2 milliseconda, The ignition test stand can accermedata
both storable ard eryogernic propellant cembirations arnd operats at
simlated altituds conditions.

Luz to the wide scope of the hypergel igniter cepatility, Reckatdyna

13 qualifizd fer all phases of research, developrent, ard productica
elfats pactairdirs to hypergel ignition for liguid ecgires.
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§.P,G.G, TANK FRESSTRIZATION

Rocketdyne bas been tank pressurization studies wtilising
solld Memm‘gﬂmg for several years, These studj,“' vhich
have been accauiished yia both ccmpsny and govermment funds, haye
inclnded solld propellamt gevelopment, g7ain deslgn and falrications
coolant design and falrigetion, coopatibility evaluations, extenst gg
amalysis, ard system design uiauhﬁb“- Results from these tests vere
used in the design of the ;s geoeTator units for application in the
Eagls ard Sparrov IIT miggiles as propoeed by Rocketdyne,

ToAE

Initial vork in 1953 by the Solid Propellant Group on the RALIR (bie
propellant liquid airereft rocket) demonstrated the feasidility of
utilizing a sclid propellsnt four direct pressure expulsion of the
fuel (UDMH). During the Jast two years, Rockstdyne les established
the feapibility of direet axidiser «xpulsion (N10). The combination
of these efforts hma parmttted Rocketdyne to expand its scope along
the lines of solid propellant pressurization for emall, volume lims
missile applications as well es larger booster applications. :

Potentdal aprlications wtilising sctual S.P.G.G. systems are presently
being developed amxd evalusted at Rockatdzne. One task being conducted
for the Air Fores utilises au inert gas producing grain for expulsion
of storable propellants, YValuable exporisree as related to specific
sxpulsion requirements, as well as pcrformancs’ of system ecompoments,
43 belng aequized through these offxis, -

' Copmereially available Rooketdyne Goz Cenmator propellants are of tbe
oxtruded ammonium nitraté-gyvthetic rubber, composite type. The Bureau
of Explosives has classified theao propellants as Claaa "B" under I.C.C.
regulations, These propellants are ipnited with pyrotechnis materials
initinted by eleotrie squidbe, Bamo of the adwvaniages of the Rocketdyne
family of Cas Generatar propsllants are:

A wide range of burning rates availabls
i Clean, very $000th turning

Lew {lame texpafature, asn lov ag 1360°F

: Excellent prysioal properiles frem ~£5%F to +175°F
H Reliable, roprodunidbla performreg

' Produced frod readily awnilable matenials

. e
In scdition to utilising m_e?::?:‘:"‘l 8clid prepellants as g@s
gorezants, a reseal P“°W€’ Re ol ‘f--'»f‘;maed to synthesize rev
ccopcunds of yery' 1ittle ', PAXS o> inserporaticn imdo afvasce

: Fouirs work @ et >
¢ g2s gensTater pl'°P‘m3;_':§4u._ 7 limt g oo teNiatizely ssbsduled foT

425 sFralusticn Spet ras ’,,_,_Nﬁ_i""—:icca eczvanticral axd
; arparinertal solid Fc?‘i:, Trta erioy b, th @ majerlty of the
atcrablo liquid £ial4 of Az ;_:—g,;;z_d*} Sirspgthen toe ,ﬁi,ion -
: of Rockatdyme i 4% P 0 p1atemcfatt o 2ation a3 wall as aldirg

in 4ze advancs:nen"t‘;s * 13T 30144 progpellazt tack

rTassurizaticn 5BV

D
st
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AUXILIARY POWER UNTIS

A very specialized application for propenant actuvated devices is thelr
use in awdliary pover units (APU), Becsuse of their versatility, APU

are equally adaptabls for both routina and emergency uses. They are
sizple, kave a largs powsr cutput per unlt weight, and are capable of
being stored for long periods urder extreme conditions with littls o
no loss in performance, On ccmmand they ean be activated instantly,
vith utmeat reliability, It is not even recessary to have an extermal
scurce of elecirical pcwer to actuata them if a percussion type priner
is used for indtiation, No other type of suxiliary power uwnit offers
all thess desirable features,

Duration of power developed by these units may range fram millisecords
to mxltiple mimta operation, deperding on the application requirements,
Pewer cuiput may rangs from a fraction of a footl pound per sicoml to
hurdreds of hersepewer, Peszibls areas feor their use are almest unlimited,
covering any arrlicaticn wkere gasea gencratod under pressure can be
utilized, Scme current applications for awtiliary power units inelude
treir use in jet ergine starters, JATO, electrie generatcrs, airplara
larding gzar acttaters, airplane emergency escaps systems, pmping of
tropellanta in liquid rockst engires, aercscl dispensing, oll w

drilling, missile control systems, and 1n the minling and eom‘l:mctim
irdusiTisz. Tho exi>owe diversity of thess usés shows that anxiliary
power units can bta advantagscusly employed fer both industrial and
mili‘cary applications,

Reckatdyne bas warked for several years cn the research; development;
ramfacturs, ard potential uses for auxiliary pever systems.
Capabilitiess are avallable for igniter axd propellant ressarch,
development, ard memfacture, hardware desizn and mamufacture, ard
functlcral and enviromantal testing, A staffl of technical peracnral
with meny years of cembined experianes in the dsvelorment of awxdliary
powsT uxita i3 avalladlyd, Preduction esresity for largs volums itarms
i3 availabnls,

Sc=o of tzs beller Imcwn auwrdliary pewes wzita develepsd bty Reckaidyrs
which z2re erortly in uze ars ths tustic: 3pinmses Pio lasgs 1iguia
ropellant engizes and tro aolid propalli::i gad zinaraltors uasd on L9
I' ~t3> and Tersiz mizzilas for atdiluds sontrel, A racend daralszmand
Ia3 tesn tihe dasizn of an igni e:mopel...n‘ cendbimatlon o wze in
t :::s:-'r:m:;r e3cerd 873t of tha Heri:i Aimorlean T=39 alzelana,
Ixvaz3i7a wotk 133 al3o teex do rocenily on 3 pumplsg of 1immld
cropellanta in 2 rockat engire by mean3 of direct = Tdzatd cn,
utilizips tha cortusiion produets of a 30ldd rrepelland s=3 goromatcs -
a3 the secxreo cof Fesswrant gaszs.
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ATRPLANE EMFRGENCY ESCAPE SISTEMS

In general, alrplane emergency escape systems are of two types. The
more common typs 13 one in which personnel are autcmtiecally ejeoted
fren tke airplane; in the other type. part of the airplare structure
is removed to allew persconnel to jump clear of the airplane,

The ejection type escape syatem 1s usually a fairly complex systen

in vbieh a series of actlons are sequenced, The initial impulse is
provided by a cartridge which starts the sequential activity. Same
of thesa occurreonces mey include mechaniams for unlocking the seat
belt; pulling the pilot's legs into the proper positien,

radar equipment, blowing off the canopy, ejecting the seat, releasing
the pilot frem the seat, and fizally opening his parackute, This

may involve a ccmbimation which mekea use of cable cutters, catarults,
thrusters, initiaters, explosivs bolta, and other types of pyrotechnis
devices. Rocimidyna, becauss of its long experience with the design
ard marufacturs of pyrotechnic devices 43 well equipped to develop

a complets ermergsncy sscape system,

In the development of the other ‘type of escape system, i.e., ore

in which part of thke airplans structure is remcved to allow personnel
to jump, Rocketdyne 1s alao well qualified. During the past year the
Speclal Devices Unlt succeesfully developed the propellant for ard
groeund tested a complote system of this type, This work was
accemplizbed in less trhan ninety days frem recelpt of the contract.
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CATAPULTS ARD THRUSTERS

Catapults are devices which are characterized by the propelling of a
ralatively beavy mass over a long stroke distancs., A typlesl
appliecation, as used in a ecatapult, for an aireraft ejection seat

e may propel a mass of 3CO=400 pounds and have a stroke of 40-£0 inches,
i Accelsration must be kept to the relatively low "G" valnes which the
human body can tolsrate, The method of firing is either by mechanieal
actuatlon cr by gas pressurc from a separats scurce, usvally a
pyrotechnic initiater,

Thrusters are similar to catapults except that thrusters are craractarized
by exarting a large force over a relatively shot sirocke distance, A
typical thruster may exart a forces of 1000=50C0 pourda over a stroks
distance of 2«4 inckes, usually at a high acceleration. Applications -

inp which thrusters may be used inclixde canopy removal, as an unloecking
nackaniem, Jottiscning, equirment positioning, and any otbher aprlicaticn
whars a reliable, rapidly applied high fores is needed, Actuaticn

msy b2 mectanieal or by gas pressure,

Rocketdyne can "tailor make™ catapults cor thrusters for ary application
whare the usa of theso devices weuld te advantagecus, Facilities are .
available for design, develorment tesiing, and production of the
neceasary propellants arxd bardware.
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CABLE CUTTERS

Cable cutters are cartridge actuated devices which are used for instantly
severing lines or cables on cammand, In cperatlion, the cable is set
inside 2 guillotine~like, cartridge actuated device, which vwhen fired
dmmedlately severs the line or cable, Scme applications for eable
cutters are for sovering parachute shroud lines, missile and airplane
control cables, and in industry in locations where cables or ropes
mist be cut quickly and where nn other adequate scurce of power is
available, Thess devices, though they weigh only cumces, are capable
of eutting eables which would require massive machinery if cut by -
conventional means, The reliability of these devices, like most
pyrotechnic items, can be meds such that probability of a fallure

is less than one chance im a milldonm..

Rocketdyne, becauss of its long experience with cartride actuatad
davices, is in an ideal position to develop both the propellant amd
the hardware for any arplication whers the use of a cable cutter

- 4is irdicated,
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EXPLOSIVE BOLTIS

Explosive bolts are very useful devices for assuring quiek, reliable
separation of bardware ascemblies, either for emergency or for
pre=determined application. Thelr uses include misaile stage separation,
Pylon cr fuel tank jettlsoning, missile cococn removal, and eanopy .
removal. Bolts ean be designed in such a mapner that no fragments will
be expelled, The material used for the bolt may be any metal, and the
tensils loads applied may be 1C0,0C0 lbs, or more, In addition, a
thruster may be incorpcrated into the design so that a positive
separating forece may be exarted on tke parts after the bolt bas been
severed. Brealking of the bolt ia accomplished by initiation of an
explosive charge inside the bolt, Initiation of the explosive may

be accomplisbed by electrical or mechanleal mears,

Rocketdyne persornel bkave bad extansive experlence in the deslgn,
_dsvelopment, ard applications of explosive bolts, In additionm,
Rockstdyne experisnes with igniters, propellanta, and explosives,
couplad with their experience in the design and produgtion of
hardware for pyrotechnic devices, assures the develorment of reliable
design and high quality for any newly developed expleosive bolts.
Facilities for development and quality control testing of the bolis
are available in ths area,
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INITIATCRS

Initiators are pyrotechnic deviees which are ordimarily used to start
the ignition of a larger pyrotechnic or explosive charge, or when used

" alone, to generate a relatively emall power output., Their power cutrut
is relatively smll when compared to the cutput of thrusters, catapults,
or auxiliary power units,

Initiators may be elsctrically, mechaniecally, or gas operated, depending
on the application required, In general they are used to inltlats
igniters, pyrotechnics ard high explosives, Suggested uses are as
igniters for liquid and solld propellant rockats, flares, cartridgs
actuatad devices; in fact, any application whers a quick, reliable,
- ipatantly available scurce of hot gases, bot partlcles, flame cor .
pressure to afart a larger pyrotechnic or explesive chargs is required,

Rocketdyne 1s excepiiorally well qualified to design, develop, ard
preduce initiaters for any application, since they kave been making
them for many years for every servics qualified larges liquid propellant
rccket engire system in current use, The high order of reliability
achieved in the procuction of the initlators already in use i3
irdicative of the high quality production and inspection standards

used in tkeir mamfagture, These high stardards of control will assurs
the customer of the same ordar of high reliability for any pyrotechnie
item developed and preduced at Rocketdyne.
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o ' SEUe¥AL  DEVICES PERSONTEL

The following personnel or their equivalents wlll be associated
with the program eitber in a superviscry capacity or by direct
participation.

PONSIBLE _SUPERVISIO!

Dpg Lo C, Stucksnbrugk

Dr. Stuckenbruck received his bachelor of scienee degree from

Jamestown Collega in 1940 ard in 1949 received his doctarate from
Iowa State University,

At Lockheed Alreraft Cempary (1941 to 1942) he was engaged in tocl
ard marufacturing process evaluation, Dr. Stuckenbruck’s experience
in sclid propellants began in 1949 at the Jet Propulsion labaratory
whe-s be was employed aa sonior research engineers

He haa bean wiia Rocketdyrs sines 1952; ergaged in selid propellant
research and davelopment. FProjects with which be haa been asgocl=
ated include: research on solid propellants, including propellant
pry3ical property studies, ignition studiss, graln design ard pro=
pellant develcrment for such rocket engines aa the Falcor, Lolkd ard
Sergsant; a propellant R & D program in suprert of the NAXA rockst
davolorment, exparimental work in fermulating new propellant systems,
investigating mew birder systems and survaying additivea to improve:
propellant propertiss and performancey supervisicen of tke research
effort leading to the development of the MASTI rockei, in

Fropellant ard motor developmeat and static and field launching testa;
supervision of soldd propellant igriter research, devalorment and pro-
dustion; ard supsrvision of research in tank pressurisation with aclid
precallant gas generaters, hybrid grain devslorment, ecplosiva farn=
ing of metal rarts, contimcus precesaing of solld propellants and
rlgh perfermancs aclid propsllania,

Bds presenmt position is Secticn Chdaf for the Solid Frerulsion Szetica
at tre Fropulsion Field labcraierys
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oo G, H, Mertipeg

Mr, Martinez graduated from Renssalaer Polytcc’.: s Imstitute of Troy,
Nev York in 1953, Prior to that, he was a chemist for General Electris
(1947 to 1951) whers he performed research on carbon trushes as applied
to high-altitude airerafte In 1953 he was employed by the Halliburton
011 Well Cementing Coempany where he was c.ncerred with the development
of an oil well logging devies.

Mr, Martines has been employed by Rocketdyne since 1954 and bas worked
on the development of squib igniters and solid propellants for NAKA and
NASTY rockets. BEs was instrumental in developing the igniters used on
all Rocketdyne engines ard has submitied patent disclosures covering
formlations, processing of several pyrotecknic mixtures and forming
.0of metals using high velocity techniques.

He ia presently Group Scientist of the Speelal Projects Group, In thia
position he haa directed research and development programs on hybrid
Tocket systems and grain develorment, sclid propellant temperature
sensitivity studies, advanced pressuwrization systems utillazing solld
propellant exhaust ganses and explosive forming tesic studies ard the

forming of producticn parts by explosives,
¥z, Glen D, ATts. Superviger
Fducatient

Fresno State Collega 1946=1550 B.S .=Chemistry

Experiencsa:
Consolidated Mosquito Abatement District 195C=1950 « Chemist
Italian Swisa Coleony Wines B 1950=1951 « Chemist
U. S. Naval Ordoance Test Station 19511956 « Chemist
Rocketdyne v 1556=Fresent = Engirear,

Senicer Engineer ard
Superviscr, Research

Corduetad research to evaluats new inscctlicides ard to datermirne new
metkcds of mcsquito abatazmsnt. Corducted experimental work on wettlizg
agenta, detergenia ard iraacticidsa. Cerducted analytieal ckaniatry
lazeradory to daterming ehemical cempesition of high explesives ard
wsazon sysiams. Supervised chamiats on the analysis and quality of

oy ard finished materials foar high explosives, 43 a quality control

ard high explozives engirsar, coréucted experimenta io cetermirs new
matheda for ermalysing solld propellant irgrediszta ard evaluatizg end
vredusta, Supervised the prosaaairg and quallty control testirg ef -
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Mpo Glon Do Aris, Superviser  (Comtdmed)

dgniters and pyrotechnies armd iait....ed control and test procedures
and wrote process and acceptance specifications, Conducted tests on
pyrophoric materials and established assembly operations for pyro=
phoric igniters., Established processing and quality control procedures
for solid propellant gas generators and propellant materials,

Mr, Arty is presently Supervisar of Ignition Devices Unit, responsible
for igniter develorment and production of bath pyrotechnic amd
pyropheric devices, hytrid grain development, solid propellant tank
cessurisations systems, and s80lid propellant gas generators,

Me, Corl R, Fingeghood, Senioy Engineer, Research
Education: 7 .
University of Misscurl 1937 Be.Se=Chemical Engineering -
Experience: |
T The Blanton Ccmpany 1937=1939 = Chexdiat
' lsver Eroa. Comrany 1939=1941 « Chemist
U. S. Cartridge Cempany 1941=1943 = Chief Explosives
: Chenist
Universal Match Company 1951+1956 « Jr, Project Engineer
0lin Mathieson Chemieal Cerr. 195€6=1957 = Project Engireer |
McDernell Aircraft Corpcraticn 1957=1958 = Arvanent Systams
. Epgineey
Rockatdyne 1959 = Present =« Senicr Englneer-
Rogearch

Corducted quality ccntrol testing of mmall arms ammunition and established
produetion techniques for proesssing of explosives, pyrotechnics ard flares.
Establizhed quallty ecatrol procedures for the above processes. Conducted
researeh on ges gonarating propellantas and pyrotachnic charges, Developed
specializad propellants for uss in chemical warfare and worked on
iresrdiary mixhursa, ineludirg Fazalm, Develored infraered diversiorary
davicea, Werked cn ammoniim niirate propellanta sultable fer ArTla and
davolovad igniters for these devicss, Meds a study of applicaticns of
camtridzs asteated devices ard dsvelopad propellanis I use in thess
Jten3, ComSusted researsz and drralorzent on edibls oils axd detargentia
and -cozéueiod gquality comirol testing of inerrcesss materlals, Condueting
feaalbildty atudiss on varicus Eyirid rockat moter syaters determining
piyaicel azd talldsiic prosem-iiss and comdueting pyretectnls devalorment

prograz using rrsasad chargss,
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M, Donald K. Tozdgr, Ssnier Evginser, Rezearch

Eduzaticn:

Ventura College 195221954 Ad = Chemiastry
University of California,

anta Bartara Cellauga | 1554-1956 Bi - Cheristry
Experisencs:
Reekatdsm 1955<Freaent Englnesr, Senizr

Enzipeer, Regearch

Corducted resasa=ch and dsvelopment cn pyrotechnle lgniters for
liquid engine applications, Devaloped medifised pyrotechnies ard
designed 2 minimm bardware igniter for which a patert appliecation
ras tesn filed, Evaluated new izniter designs, worked witd gaility
control of establishzd designa, writing proceas spacifications arcd
sgtabliaskment of production asserbly lines, Responaible for setting
ur kypergolic materisl leadizg facility, evaluation of taese conm=
retibllity tezstsa, Deaigned teata for evalvation of piyaical acd
tellistiz prepexriies of solid rropellanis mads by QuickMiz methed,
Reaponsible sngizscy for developing 2 liguid kelium propellent tank
rressurizeticn systan whers he deaigmed the nscessary equipment,
avpervisz:ad the comatructicn o ths toat site ard cornductad az
siwharsivs gvaluaticn progrza. Xasporsible englneer fix develorzent,
survailiance, and quality conirol tesilng of aolid prorellant g3
gansraters and initdators.

lry Janes X. Batmiek, Eaglresp, Researsy

Educationt
Purdns Talwsrsity 1651=1955 B.S.=Ciemieal EZpgineerirg
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Yr, Jameg X, Batrick, Enzigeet, Research  (Contimed)

diluticn problems of pressurdzatlion sysiems using gaseous Bs ard
¥2. Developed sclid propellant gas generating devices for use on
liquid engines. Deslzned igniters for eolid propellant gas
genarators, Conductad advapced pressurization system studies
utilizing solid propellant exhaust gases as propellant tanis
pressurant, Designed and developed coolant packs to reduce exhaust
gas temperature., Conducted studies to determime campatibility on
solid propellant exkanst gases wvith storable oxidisers and fuels,

Mra Jobn D, Cordill, Engipesr, Regsergh
Edumtion:

Rose Polytechnic Inatituts  1553<1957 B.S, = Chemical Engineerirg
Experience:

Alld4gon Div. G.M.Co 1957=1559 Experimental Test Engineer
Rockstdymne 155%=Fresent Engireer, Research

Worked at Allipson Div, G.M.C. a3 an Experimental Test Engineer whers
be was responsible for design ard tulldeup of test syatems, conducting
test programs and evaluaticn of teat data on high emergy fuels, rockat
noszlss and turbo-jet, tustoeprep, ramjet and rockst camponents ard
engines. At Rocketdyrs, Mr. Cerdill hea conducted research ard
development work on hypergol and py=otechnic igniters and aided in the
development of a pyrctachrie high altituds igniter, Established
operating proocedures fcr preducticn ard test of hypergolic ard
pyrotechnio igniters, )

Ex. 34 - 5257

GURICAN
000173




. s Bk v w MV
N T ikt .‘v.u:i.v:«\;,x—

- 4 ‘?
L, chEEh
(AN

P

¢

A e e a3 =T
Sl 0T ’:"?“E‘IJ

et
S —————
A A PR .

. v
Y Wi

T
o

b el A g g B
T B A g




FELTASCAL E (F3)

——

uazs

0

] g,
T8

SICN FIZi
T ORCRS

Ui

FROF

Ex. 34 - 5259




Ex. 34 - 5260

GURICAN

000176



TARLE OF COWZENIS
Frentspiece -« Trs Frzpulsion Regearch Arsa

INTROLUCTION
PART I
Propulsion Hesearch Area (PR1) Procedures
A, PERSONMEL PROTECTION
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G Pt

P S B STRTS AR P A

PRIVLINT MY

INTROTUCTION

Tha following pages cutline procedures to be used for pentaborane

(F3) activities in the Propulaion Research Area (PRA)., They are

to ba uged in ccnjunctlon with well instruected personnel and a
suitabla desceriptlon of FB and its problem arsas. Teaporarily,
urzil a suit;ble section of PFA/59/3 (Prcpellant Fisld Use Manual)
is written for FB, the Olin Matnisson Chemical Corporation teche-
riczl Fulletin 1F202, Jure 1980, will serva for descripticn of

- 3 Y
H

d its problam arsas.

Acy cocmments, correciiors, additions. 2., sheuld bs suimivied

tc th2 uthors.
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PART I
E PROPULSION RESEARCH ARSA (PRA)
PRCCEDURES

Wk gl

£
*
¢
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A. PERSOYMYEL PROTECTION

1. Respiratory (Figure 1)

8, Test Fit Area

1. Self-contained Scott Air Paks with pressure
demand feature for test pit area and qontml
center. (See below.)/or

2. Self contained Scott Air Paks in cenjunction

with manifold extension of #b below.

b. Control Certar - Air conditioring is turned off at
the start of FB handling and i3 kapt off until F3
tazard is gore,

1, Fresh Air Inlst Duet. Tals duct will provids
rositive pressures to cozirol canter; wiad direc-
ticn=and-valecity indic:t.r is located near
entrarce to dict and is xor *‘.térsd in contral
centar,

If wind direclion (Fig, 2 i3 coTrec;, sre:h

~

aix iplat duel can be wor Jwing propella
£ :
t trangfaz, pres and pist fL0lng insperlicrs . dicime
_ samdnaiises, ates  Uop D Mnmp asiiviilos, IS
oL,
Srzatzing Adr Mandfold {7 tem (i, 1)
2, Whila fmein o ain el Tuat is crwa’‘in Ex. 34 - 5265
. Tavsenmal A0 mry Doty MR FTomTm oIS om
L 2l mane e 3- smy oy 1z ¢
T3 i, . GURICAN
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b. If wind speed or velocity changes adversely
at duct entrance, during transfer, pree and
post~firing inspection, decontamiration, etc.,
mask will be put on and alr will be supplied
by manifold and fresh air inlet duct will te
twrned off, Duct can be turned on again and
masks taken off at discretion of Responsibla

roject Engirsar,

c, During ¥8 tank pressurization and test firdngs,
perscnrel will be on manifeldad system.

Fresh

air inlst duct will ve off,

Canaral. 4 starh of FB tesn activities, all rarscnnel
i1 FRA will changs into flzme-prcof coferalls. All per=
sanzal will wear beots (Tingly Fecprace) foxr persornal

proiection and to =i dnizs telcng any condamination out

o’ PR\ azd homs frum FFL, A Ivcon-toob bath will ke

uszd to prevant condaminating th2 PR ceniyrdd cernusw

a.d workshop, 4Also, 2z Far (1D D,

Comirol Cemser Clo hing 3z L L,2,3)

Ji3% Tit Conmaiicn, Wil 2z% 7it 2rez 13 in oraseErd
©i5 cerdivicon; all persermal .2 30 uEar Lroeldlv: il

=2 nced, Noeprema toods, amd Crn.lita rlovis, 4 otazandong
:ditton i3 o Tte datarning s s Tmensitnly ol Snooos

Ex. 34 - 5268
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3, Detection

a. (See Photo Wo, 1222 8/9/60 S1E) Thke (1in Mathiesen Lexcn

tyre borare menitor, a seml-auicmatlc, centimucus borara

detecticn device of exceptional sensitivity will be used.
This detector 1s sensitive to temperaturs changes and to
other propellants. The Responsible Project Enginser is
responsible for seeing that thia detector 1s in proper

working order.

B, DECONTAMINATION

a, Tast Hardware, Tools, FB Systems (Sas Part II)
t. Frorulsicn Reszarch Area
1. Survay entirs aresa during lcading and botn balsrs
and after test firing wita Camen worane moait o
and attempt to datermire l:v.:13 of contaminatiice.
2, Test Pit Area - PR
G0 After PB tast activiti:s ax2 cover for day

1. watar weah with ramisds and fiper =zt

. - . AY
el ™ ce v [T O [ Loama e LaAne
Z2a L2CSN WIsna (20 SR 5 LIS enc ds s Bl o

{3233 Sawsten T P
\—v-« e Ve 'wie eemwa- R
- -—rg acem ewem 4 'e
-3 B R Nl Sl Pl

. P e e camenny e memd e
2 - -t -

Gise bt el b W

Ex. 34 - 5269
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3. Control Center and Shoep
8¢ After ™ fast activitles ars over for day
1. survey with Demcn borane menitor
2, blew ocut with fresh air duct or air

copditionar.
c. Parscrnel (See Section III-E)
d. PB Spills
l. If spilled FB does not lgnite, it will be ignited with a flare
and allowsd to burn. Adjacent areas will be prc-
tected with Firex systems. |
2. Decontamination cf area will prccsed as in Part B.l.-b.2

C, TEST OPERATION PROCEDURES, GE: ERAL PLAN TCC

l. PRA « TOC -« PFL Relations

3, Brisf description of Test Opsratiens Control Centax (TCC)
1, PRA test activiw_aith szecial prerellants such a3 FB

i3 monmitored by the PFL Test Operation Control Center

(TCC). The TCC can b3 raachad by tha y2llew paors i

ths FRA Comircl Cermtar, snd on Ext,58C0 on the reguiax

o
3 Y - BT Sl * -3 RN S -
£ Therae systam, Briafly, w3 fuotisns of T00 are as
£
Z
s
-
k folleows:
e
+
v P I Y . c-. . S
¥ a; Ach a3 a cgnbiral sahsdals tecording agonmey for il
.
- - - - -
¥ larzs engirg tesh acsivisias and a1 orzid ool
=
% R - - Al - = - -
g lant test activitizz wb FFL, imeludizg Jmmcomamhs
- 9 ] . -
: ot L233aIWa, Ex. 34 - 5271
. i
y
- % - - - - - - .- o - -
_ 0y  rro7ids 2 contl o LLaititty ocurl o I LTIz
; ALY of mem o3taotir LI oo to Iooiyirinl o loee
o
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JIWITE s ) baw e o 0 ey

b,

Co

Co lMaintain a display of PFL which reflects tas instane
txecus status of 17 ezt actdvities,

d, Contrcl visitors' tcurs of the test areas.

8. Provide meteorclogical control for testing with

special prerellants,
£, Determine amcunt of special propellants to be used
in test aroas arnd controel test activities on the

basis of mataoroclo ical conditions,

For wazskernd and evaning operaticns, virtually all of Arza I

will bs closed a3 wall as FRA. TCC will detarmira such

clesurs in conjurctioh with FRA enzinesrs,

Sgeuring PRA for FB activitiss otaer than weskand

1.

2a

L

Choek with TCC by 9230 AM ¢f the test day about wind
conditiors for the day.

Fotify TCC D mirutas prior to the test or preooellant
transfer cperziion aé get rermissleon to preceeds  TCC
wil? advise if a rcaddleck is rasquirad and what arsas

will be gvacuatzd.

~S R S, - ST _—— maraest Rl nm AR =P R A I ]

o tioe Jellimwing fIiLIA3 RN 15 minntas Talor:
.

2 Yomb am mamemaTa Rams m Eams A bmamalirg Cdodtenhg

e A s e P Lmeapen ww 4o men o WM el w (TIPSR P —— - - W
et At ) Ly atamn b ay mmdy ma R ke memame g & aa meae
Trmmin ) ad Lolun e =2 PR A U ITALLATE L - -
- . o
Crn et mae Pl .
Dl A R -y D e D -

Ex. 34-5272
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MG . . . e os o . o+ o Yellow Phone

*MAKA o o v o o oo« o o o Exte 5307
- # PEROXIDE ¢ o o o o o o o o Exte 5306
#TUNFEL o o o o o o o o » o Ext. 5305
# CHEM, ENGR. LAB. o . o « « Exte 53115302
# HAPPY VALLEY . . o o o o « Exte 5412
* FUELDUMP .+ 4 o o o s o ¢ Exte 5050

= # Thesa activities can be warred and a confirmation
k received by the overall Research Area paging
systen (A1l Call),
stivities not listed hers will be nctiflad and given

ingtructiors by TOC.

\n

o Giva a suitabls worded public address anncunce-
ment arnd blow 3 - creesecond siren blasis ad
3 nirutes prior to tha test, Raiss tte rad Ilag

2nd turn on the PRA red lighta,

I A LT

-l
i

8, Af%er vandng, TGS, in cenjunciism wWila prsiact
snsinesr, will dobaraizg whan specific z3uiviiiss
cubziZa ¢l PR oon T remmad,
5> TN WAl v olzaved, vten prefest enFoocer el
nin23 araz i3 ned ccntminadad, by a3 ssrizs ol wolT .
212373, rafing systsm imousomeny, wnd hinplng
: 7Tizual dnddzators from > Se yallow, Ex. 34 - 5273
;‘ :‘: Vedd pyp A, - Admmaem ™ mmmcm +thad TT1 ta T e
- Ll ara ?,..-w-;- I3 4 32TTE wa N It SO GURICA:\'

000189



2. PRA = Rastrictod Areas

PRA reztri~ted areas will bs posted:

as Ccrtamirated #rea
W4ls test pit area and test stand is contauinated,
as detsrmired by responsible area engirser, all
PRA is restrictad to authoarized "iast rersommel®
and emrf.gemy parsorral only.

b. After Decontamiration
Restricted areas, as posted, wlll be limited to those_
pecpls épecirically aathorized by Group 591-341
Group Scientist or designes. Fan stand personrel
will wesar protectiva clotning as required bsy Trespon=
sible proﬁact enginesr for test stard operaticn.

co Overnight and weekard restrictad areas (sca Section III-F).

3. Ccamunications

The following co runication sysiams are availsble for the

Nan stand FB tests.

a., TCC phone (ysllcw) - This phore can be sgcken into
from Scott Air Paks tnrouzh Volcscaster.

b, PBagular televione (black, szms as TCC pheme for Scotd

Alr Faks,
C. Readdblzck ghome (Bliz¢) - z73 23 TCC phens I Scoin

Air Pa2ks.
3 T b]
22 Leezl ply vhone 3v3iim

Ex. 34 - 5274
¥ Lazal PR pagnz orai:, 12 23 TCC ¢hom »
-~ N ~
£3 Crerall Resgoamen paziz: z:m (ALl €all) samy a5 TCC g enze
GURICAN
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L. Public Address Amau:.cments

It 19 sugsested that the arnourcer take time to writse the
! anncuncemert and read it carefully over the PA systen,

Repeat each announcewent twice. It is easential that

arncurcements are clear and thad all arsas are contimally

kept infomed of all test activity if it deviates from that

' which has previcusly been anncunced.

The 15 mimte anncuncement should he repeatad twice and

state that the teat or transfer is 15 mirutes away.
Following is a suggested 3 minute anmouncement:
_‘r_gﬁ‘ Firdng:  Jour attention please - - = =
There will be a firing (or sequence of firings) on
Nan stand in test pit one. Please elear the tast
pit area. The p.mpéllants will be pentaborane

and hydrazine.

Bereat! Be Clear !  Kasp A1l Areas Irformed)

Then Blow 3-i=ruts Sirers?

D, DMIEIEFCIES

N,

1. Womeire Heurs

ey e NP .g i 7 27AY —eema T ey
Ixh, 5333 S92 restus oot 1w, o aTRILICLY, TItIL, T

tn3 follewirg cr-iheespes tony=iands
Ex. 34 -5275
, 1, 272 Cendast -~ fluan its wned
- 3, 8%in Comzazct - Moo oL . uATIT, zumIlot.itiinE sl o2
Tzme7ed Tr oTena fioe ol =oznnoanl Pzt oL GURICAN
000191
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.n -

¢. Inhalaticn - give oxygen and call fire departmuent, rescus.

After Worldre Hcurs : .

If adverse sympicms such as visual disturbance, muscls
weakness, imraired coordination, drowsineas, 4tremor or
profuse sueating q:roar,_‘give oxygen and call ROCKETIYNE
COFTRUJ, CENTER '
633 Canoga Avemue, Canoga Fark, Californis
Dismerd 7-5651, Extemion‘2351
Report Fentaborane Sympicms

- Ex. 34 - 5276
GURICAN
000192
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PART

II

PRA NAN STAYD

AYD

PENTABORAUNE FLOW SYSTEM

PHOTOGRAPHS

4YD

PROCEDURES

DIAGRAMS

Ex. 34 - 5277
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1211 - 8/5/40 S5
The h20 gallon, 3,0CO psi pentaborana (FB) prerellart faed

tank showing pertaborara shipping cylindors hocked wp for

PB trarsfer opsrziicnas,

121 - 8/5/60 SR
The bottem of the 420 gallon tank showing the main tank shute

off valva and gassciatad plumbing.

121 - 8/5/60 SiB
A typleal secticn of the PB flcy system showirg Sugar Stand

prevalve,

1211 - 8/5/60 sic
View of tko rear of Wan Stend blast plats showing 2" penta=-
torane main valvz and associated plusibing including micremeter

taka off pointa,

- Ex. 34 - 5278
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