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ENOIW..s 

ROCr.ET ENQI~!ES 

Perto~nce studies on the base point number 1 recoverable booster 

have resulted in ~~e require~ent tor a rocket propulsion system in the 950,000 

pound thru.st -class. Bi-prope11ant propu~ion system.s capable of this thrust 

level are as tabulat~dl 

Manufacturer De~ignation Thrust/Cha~er-1bs No. of Chal"".ber 
Reguired 

Aerojet-Oenera1 ILRe7-AJ-1 1$0,000 S - 6 
Aerojet-Genera1 uprated n.R 87 2ao,OOO 4 
Rocketdyne H-1 IB8,000 4 - S 
Rocketdyne Uprated H-1 200,000 4 
Rocketdyne E-l 468,000 2 
Rocketdyne Downra te d F-1 1,000,000 1 

In relative order of importance, the prir.".ary considerations in 

eelecting engines for this application were reliability, pertor~ance, r~~irdd 

modifications, and availability. To meet Dyna Soar requirerents, each of 

the above engines would Qe subject to specific modifications to include higher 

design ~rgins commensurate with optimum reliability and perfo~nce trade-

ofts associated with the mis~ion to be accomplished. 

On the basis of the above criteria,_ a clU!lter of two (2) B-1 engines 

13 considered to be the best engine choice for reasons discussed herein. 

The B-1 engine is presently rated at approximately 380,000 pounds 

of ~~rust. Indications are that regardless of application funding, Rocketdyne 

intends to support engine development throuGh PFRT, (tentatively scheduled 

tor early 1961). 

To date, E-l'thr~t cha~bers have undergone in excess of ,5 test3 • 

A I!1i.nimum of ten runs have been tull rnainstage at thrust levels over 300,000 

pounds. The Mark 6 turbo-pump has been in development tor about five months. 

·S!CftEf 



• II 

2 
;. .. 
;z 

( 

( 

:I 
:> 

::\...-.. 
~ 

• .. 
• II 

s 
s 
c 
o 
~ 

QECH!fta. NORTH AMERICAN AVIATION, INC. 
MISSrLE DIVISION 

The E-l concept is to W'e the static head on propellant tank~ tor turbo-pw:xp 

starling. No separate lltart system ie required. This ant1ne is a 1!1inir.1U!!1 

component sY8tem, typical of the nev tamily of Rocketdyne engines. 

Designing an uprated E-l engine (468,000 pounde of ~ust) with 

higher design margirul is considered to involve a lcr..Js:- order of rtagnitude 

in effort and co~t th~~ any ot the engines considered. High reliability 

and co~tible availability are felt to be ~jor con5iderations SUP?orting . . 

th1,., f!election. 
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The Rocketdyne E-l engine ie a single thrust chamber, single turbo-

puzp configuration designed to operate at thrust levels up to 500,000 lbs. at 

sea level on a LOX and RP-l propellant co~bination. The cpecific version of 

the E-l tor Dyna Soar, v1ll operate at 468,000 lbo. thrust at sea level and, 

in addition to th'e ir:lprover:ents of the basic engine configuration, includes 

etructural safety oar5ins and ayatec redundancies in keeping vith piloted 

craft require=:ents. Two 'B-1 engines are required for the Dyna Soar booster. 

B-1 engines for this application can be ~~de av~ilab1e within 28 conths from 

a contract go-anead. ~ae engine may be developed for operation with storable 

The general engine envelope and design parameters are given in 

Figure _" 

The tentative sea level performance ratings for the Dyna Soar appll-

cation are: 

Specific ~ulse 

Chamber Pressure 

Expansion Ratio 

Throa.t Area 

Mixture Ratio, (Oxidizer /F-...tel) 

LOX Pwlp lJPSB 

Fuel Pu:np NPSB 

468,000 lbs. 

256 sec. 

790 psia 

12 

380 in2 

2.25 

77 ft. 

69 ft. 
. .. 

Estimated performance VB. altitude is given in Figure ~. 
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At'PROXniATE ElNELOPE E-l EfnINE 

ClIAlmER aTI-mAL CAPARIUTY • :t 7° 
GR~S ~,rr.."T 'tlElmrr • u,600 LpS 
aRms DRY w::!Glrr • 4 J 000 1m 
nOl'E: . \{EIGIIT r:STIHAT~ . 
Il£WDE mSIGN SAFFTY 1{\P.GDS 
AND SYSTr;}1 Rf:Dm!IJA1£I~S FCR 
PlLOI'ED APPLICATION. : 
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