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i, ' fixed thrust mount, apg wi1) velgh approximately 135 pounds, R
; | The Starting system vill mcocmpiiey ignition emd gutors
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b. Contractor: Aerojet-General or Reaction Motcrs, Ioe,
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sturbances induced by

vackage unitg consisting.

engines cperate alone

SeE . - of an electrie ¢ puap, Servo-valve, actuator, and
&N - Position feed-back Potentiometer, , Electrica) pover will be supplied by
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‘This subsystem wily Provide the satellite vith the followin,: (1)
thrust to attain the desired orvit; (2) lateral and rall controy to effect
the transition maneuver inte o~bit, ang Proper orientation -of the vehicle
vith respect to 1ts 1ine of flight; (3) a Propellant feed system; (k) a
Propeliant fiow and utilizatipn ‘control; and (s) means of effecting ig-
nition and cutofr or the vehicle propulsion untts in o safe and relsg-

Payload requirempts. . _
- Components will be selected 'fpr:" ' ' o
Pioneer "Ve'hicles: ‘Thege are within the eumnt s‘é&te of the art and
%

Vill be aveiiable in Schedules compatible with Fhase I of the Mvanced
Reconnaissance System, and as an altemtivu., .

System can be preaictea. o . ,
' For both phases, backup alternate dévélopnents mcomiderad.
-~ Major targets of the development. progrcnvnl be ahﬂ.ibilit_y, com-

22 Ce ) mﬂ !ﬂ Tasks

"la. Pioneer Sustainer Engine
N .
be Contractor: Aerojet-General or Reaction lbtqrs, Inz.
. The mstﬁner engine will provide the requimd-.accnlergﬁon to

the vehicle as the orbit is approached. The specific impulse at a)tituge
is 278 seconds. Thrust will be Spproximately 7500 pounds for a duratica
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This system may be
zanner, .

b. Contractor:

system 1 used,

21 4. Other Information

replaced by utilizing

€a.. Mvanced Propellamt Utilization Control

taneous exhaustion of both propellant tanis,
Tas Avances  Propellant Feed System _ -
b Contractor: North Avericen Aviation or Asrojet-Generay

e In the Admfai vehicle & convertioral turbopunp p:opelianfk feed . :
An sdiitional Preesure-fed system wvill provide sufficient -

~ le The performence characteristicas of the Subsystem are predicated
- 0n, gpecified performance of the XSK-65 as a booster unit,

. been made for some degraiation in booster pPerformance and also for - -
.booster guidance ang ccntrol limitations which result in less than op-
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the Aerojet Genera) Corp. wiiy have g single thryst chamber ang 5 Lixeq
Mt mount.  The thrust Chanbor will be Eapdbie of Operating for a.‘llini-

in qbtainink religble .staits. The engine propellu_zi control valves are -
hyﬂraulica.uy Operated by fyue) Pressure. '

Proposed aé a back-up. This engine Vill be an tntoprg) unit consisting

‘of a de%si‘ti@ e‘hmb y turbo-plnp, thmst chamber, i:ropeuant con-

trol valves and necessary lines ang Tittings. ‘It w111 uge the propellant
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(2) Pioneer CO£tm1 Engines

The Ploneer propellant feed aystem vil1 be o Fressure feeq
type Propellant system. It wiyy incb:-porgte a liel;um x;z;esiwiggﬁon L
system. '?fessuriza'tion belium vill be storeq in a 'sphe_rieal tank at .&n'
initia] pi'ebstn'e_ of 3,000 ps:t The pressure Teed system 1s designed to -
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| Subgystm B - PROPULSION
APPENDIX
1. rxoum vmcx.x ROPUI.SIOR 8!8'12!4
RS Description

- The m'omhion system vill consist of o prusure-red engine
assembly, propelhnt tanks, yreuurization mten, ln‘epeuunt nnel
uaenbly cnd lupporting components. The propellants u'e vhite fuming
nitric acid (WPRA) nnd unsymtr:l.c umxvmmua- (UDME). The
propoud propulsion cystem u llwn lehm.tietuy on Fig. i=l.

Buproponeddeaignviuincmontetheemtrolensmu

mtamer engines as an 1ntegrated pover package. In:ltiation of engine

operation occur- aftex- the coaat phase ona liml from the velucle :
gudance syotem, The control engines start Amtely two leccnd.
prior to the mtainer eugine to orieat the l:lune axis. rc;- safe,

. reliable starts, an oxidizer lend will be used,

©1.2.1° Sustainer Engine - : o ;
' !hemtune.. Mu,mb’md.tm ' .

. Corpoufion, will consist of a :i.ngle thnut chanber assembly (1nc1uﬂng

lmt) propellant control n.lvea; and auxiliary equipment to start,

‘opente,andlhutdm mwmnamm::mw-
tiom, regenmtivel.y cooled and un be rated at 7500 iounds thrust m

MISSRE SYSTEMS DIVISION _SEGRE‘; LOCKHEED AMCRAY CORPORATION
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Vacm for a duration or 100 seconds at 200 psi chanber pressure. With
anozzle ema.nsionratiooraoimdapropenmmixture ratioor28'1,v
llpeciﬁcimuheorﬂ3toz783econdsvinbeobtuned The flight
version of the engine will incorporate a ninimm of eontrols since

‘fallure aborts the flight without hazard beca.use of the vehiele'a remote
location. |

Performance tolermes prov:l’.de for an impulse decay
tolera.nce of -t 100 lb-sec, a starting preanme ehmher surge not greaﬁer
than 125 per cent of maximm rated chnber Pressure u;d normal opera.t:lng
pressure oscillations not to exceed + 5 per cent ar noma.l operating

' chmber pressure. In order that udequ;te testing may ve perromed for
T €ngine prior to fgnt, the life expectancy. of the thrust chauber
. will be tive tests having a duration of l&o'seconds each. . Early models

» PatedltlS(_)poMthmtin;W'tthwgcontml
gﬁg@msﬁllcm:lzto & thrust chcmber, ginba.].t)pethrwfmt,and

“eontrol valves. _The operating to...erancﬂs #2.-yiig to the sustainer
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celved Wilk be coramtc 1ined. Purther iavestigation mey show, however,

that regenerative cooling is more feasible.

1.2.3 Engine Veignt A
| The calculated veiznis of various components of the
‘rocket engine usembly.a;'g as .rollow;: -
Thrust Chanber (Steel) 90 1b.
Thrust Chamber Mount 8
Valves and Regulator
Elecfngal Sequence Unit T
Plubing 7
Two Control Engines :
.(mglumg valves) R - I
I ™ML g,
1.2.% Pressurization System



expansion ror the expulsion or 8uft1cient propelhnt for 2 seconds

1.2.6 Propellant Loads Control
Since accurate loading of propenantg will hm-eue
ninile perrermnce potentia.l, 2 propellant loeding control lystem

Pis 1-3. The system will consist ot leve]. Sensing probes leceated in
_the missile tanks and an elech'ouic control c:lrcn.t vhich will be part.

ofthamssuesromdswtingmten Thglystmunbedesigned
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180 that the propellant £1qy to the tanks 1s shut oy 'autoinaticgny.vhen .
the required level 18 reached, Since 1t 18 proposed to load the propel-
" lant tanks éizki'i-éi&i'véiy‘ high rate of 200 gallons per minute, a ver-

Cm e e o
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| D 1536
i ~

2. ADVANCED VERICLE PROPULSION SYsTev .
The engine proposed by the Rocketdyne Division of Harth Amerieyg
- Aviation, Ine.,, uses the propellant combination fluorine-ammonta. 1t

‘consists of a fixed mount, turbo-pump-fed, 11quig Propellant engine, de-

exhaust gases ca missile structum or Other components the hinged mount
Systen 15 felt to be better tneg 4 Elmbal mount,

———
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be puud throush a heat exchanger in the turbine exheust duct to heat

it to amteh 100 ctegrees P prior to entering the tanks,

2.2.3 Auxzuary Pover Pla.nt Propellant
A Propellant now d.tagr..n for tke an:d.uary pover unit

~ is allo shovn ia Pig. 2.3, The sy-ten ahmm is based on the use ot a
' ®monopropellant for ARy operation. In this systen: Propellant vill be

stored in g lpher:lcal vessel and 7, orced Iw the expansioa of 'n bladd.er
to a m.u electr:l.cauy-driven pump,

2.3 mna.nt Utilization §E' tem

' Propellant at the end of burning, « prOpello.nt wilization aysten. vm

be inltailed‘. !'he mten will consilt of leve) lming probes, & com-
paring eircnit, lnd Propellant lervo-coatrol Vuveo, and 1s»duighed so

. _thtumhnemmuonotpropeununuocm Through the

use of the Propellant loading control, the propellant. viu be J.oa.ded

.-at nearlr the correct mixture ratio (v:tthin Plus or minug 0.2 per cent). |

Thus, initlally the propeliant utilization gysz.- vill sense a zero

eafed at the stu’-'t‘or engine.-,opention. Ir during -@ergti‘cn the mixture
utio lhirt. to- either side et tae duisn vnlue, the ecnparim of pro-

Pellut levels by a balanced bridge ctreult vi11*give an error  signal;
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the unhlu:eo in the tanks. A block uaa'a- cr the lyltan is chovn in

: p’.sr 2'20

2.4 M’“Lﬂs\m , -
A systea 88 shova 1a Fig, 1.3 \_ru; be provided. mie systea
1s explatned 1n Section L.2.8.
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