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SECTION 111. (U) HISTORICAL SUXQIRY AXD RELATED WORK 

A .  VESICLE SYSTEM 

1. I n  A p r i l  1957, the  Array B a l l i s t i c  Mis s i l e  Agency (ABMA) i n i t i a t e d  
s t u d i e s  of v e h i c l e s  having payloads Of 20,000 t o  40,000 pounds ( f o r  o r b i r z l  
missions) o r  6,000 t o  12,000 pounds(for escape missions) .  It was d e t e r -  
mined t h ~ t  development of  h igh - th rus t  boos te rs  was urgent ly  r equ i r ed  t o  
support missions of  t h i s  type and f o r  f u t u r e  programs. I n  December 1957, 
t he re fo re ,  ABMA submitted t o  DOD a "Proposal f o r  a Nat iona l  I n t e g r a t e d  
Miss i l e  and Space Vehicle Development Program". I n  t h i s  proposal ,  t h e  
need f o r  a 1.5 millioa-pound t h r u s t  veh ic l e  was proposed. 

2. To secure t h i s  t h r u s t ,  cons idera t ion  was f i r s t  given t o  c1usterir .g 
four  380,000-pound t h r u s t  Roclcetdyne E-1 engines,  which were i n  a n  e a r l y  
stag2 of developnent.  I n  J u l y ,  however, r e p r e s e n t a t i v e s  of ARPA expressed 
i a t c r e s t  i n  a  c l u s t e r e d  boos ter  of 1 .5  r i l l i o n  pounds t h r u s t  t h a t  would 
use a v a i l a b l e  engines a l r e a d y  t e s t e d  and of a proven r e l i a b i l i t y .  On 
August 15, 1958, AQPA Order 14-53, f o r r i ~ l l y  i n i t i a t e d  what was t o  becona 
the  SATURN p r o j e c t .  The i n t e n t  of t h i s - o r d e r  was t o  denons t ra te  t he  
f e c i s i b i l i t y  of t he  c l u s t e r e d  engine concept by means of  a f u l l - s c a l e  
dynmic  s t a t i c  f i r i n g .  A s  an  i m e d i a t e  s t e p  toward t h i s  demonstrat ion,  
2 c c n t r z c t  was awarded Roclcetdyne on September 11, 1958, t o  begin develop- 
r c n t  and t e s t i n g  of t h e  H - 1  engine. 

3 .  Stud ie s  had ind ica t ed  t h a t  t he  tankage developed f o r  t h e  JUPITER 
and XEDSTOXE n i s s i l e s  could,  wi th  some modi f ica t ion ,  be used f o r  both 
t h e  ox id i ze r  (LOX) and p rope l l an t  (RP-I) tankage of the  proposed boos t e r .  
It a l s o  f o ~ n d  t h a t  an  e x i s t i n g  engine,  t h e  THO2-JUPITER, could be  . 
u p r s ~ e d  t o  a n  e s t i ~ a t e d  188,000-pound t h r u s t .  (La ter ,  a f t e r  repackaging 
and s i m ~ l i f i c a t i o n ,  t h i s  engine was designated the  H-1.) Therefore ,  a t  
the  beginning of t he  boos ter  developxent program, a  number of  important  

, I elements were a l r e a d y  a v a i l a b l e .  As an  a$di t i o n a l  advantage, much of 
t he  t&ing previous ly  developed f o r  the  REDSTONE and JUPITER m i s s i l e s  
could be used wi th  comparatively l i t t l e  modif icat ion.  It was poss ib l e ,  

I 
t h e r e f o r e ,  t o  begin boos ter  development wi th  hardware t h a t  had been long 
t e s t e d  and was of proven r e l i a b i l i t y .  This  approach a t  once sha rp ly  
compressed the  amount of design and development time r equ i r ed  p r i o r  t o  

. f r rbr ica t ion  and the  beginning of t e s t i n g .  For t h e  sameareason, t he  c o s t s  
of  h ~ r d w a r e  development and r e t o o l i n g  we.re s i g n i f i c a n t l y  reduced. 



4. 1s OctoScr 1958, t o  en large  previous ly  s t a t e d  program o b j c c t l v c s ,  

AR'3.9-Order 14-59 was amended t o  r e q u i r e  the  development of a r e l i a b l e ,  
high-performance booster  t o  serve a s  t he  f i r s t  s t age  of a mu l t i s t age  
c a r r i e r  veh ic l e  capable of perforxing advanced space missions.  ARPA 
a l s o  requested a complete v e h i c l e  system study so t h a t  upper s t a g e  
s e l e c t i o n  and development could be i n i t i a t e d .  L a t e r ,  December 11, 1958, 
f!.B?A Order 47-59 au thor ized  AOMC t o  begin des ign ,  modi f ica t ions ,  and 
cons t ruc t ion  of an  ABN.4 cap t ive  t e s t  tower and a s soc i a t ed  f a c i l i t i e s  
20 be used i n  t h i s  boos te r  devclopnent program. I n  a d d i t i o n ,  AONC was 
au thor ized  t o  determine design c r i t e r i a  f o r  SATURN launch f a c i l i t i e s .  
A t  the end of the yea r ,  December 31, 1958, t he  program was f u r t h e r  
?.dvanced by the  f i r s t  f u l l  power f i r i n g  of an  H - 1  engine a t  a Rocketdyne 
f a c i l i t y ,  Canoga Park, Ca l i fo rn i a .  

5 .  Construct ion of t he  ABYA t e s t  s tand  began January 10, 1959. 
On February 3 ,  a n  ARPA memorandum o f f i c i a l l y  rcnamed t h e P . r o j e c t  SAT'UfiN 
cance l l i ng  the  former i d e n t i f i c a t i o n  of JUNO V. . 

6 .  A presen ta t ion  of tlze proposed National  Vehicle Program was g iven  'I 
on lkirch 2 ,  1959, by r e p r e s e n t a t i v e s  of PAPA t o  the  Pres ident  2nd t h e  

t 

National  Aeronautics and Space Council. The program presented a t  t h i s  
I 

t i n e  included the  SATURN B and SATmN C v e h i c l e  systems. On b r c h  17,  1 
t 

1959, ABNA prepared and submttted t o  A?-PA t h e  r e s u l t s  of t h e  SATURN 
System Study. This  s tudy,  which ou t l i ned  va r ious  upper s t a g e  cont igu-  I 

6, i 
r a t i o n s ,  i nd ica t ed  t h a t  e i t h e r  an  ATLAS o r  a TITAN could be acceptab ly  ! 

i 
used a s  t he  second s t age  of t h e  proposed veh ic l e .  ARPA responded t o  I 
t h i s  s tudy i n  YAY 1959 i n d i c a t i n g  t h a t  modified TITAN hardware would 1 
be used f o r  t he  second s t age  and t h a t  t he  t h i r d  s t age  would use thc  I 

CENTAUR veh ic l e .  1 
i 

7. On A p r i l  28, the  f i r s t  B-1 product ion engine (Ii-1001) was . l e l ivercd  
t o  P.3M4 on schedule.  T'ne f i r s t  s t a t i c  t e s t  of t h i s  engine was 
performed succes s fu l ly  a t  Redstone Arsenal  on ?fay 26, 1959. This .cngine  
was l a t e r  used i n  the  f i r s t  s t a t i c  t e s t  boos te r .  

8. I n  June,  cons t ruc t ion  of the  SATURN blockhouse began a t  Cape 1 
Canaveral. 

. / 
9. On J u l y  27, 1959, t.he dz t e  t h a t  t he  l a s t  JUPITER a i r f r ame  was 

completed a t  Redstone Arsenal ,  r e t o o l i n g  of  t he  Arsenal  shops begaa t o  
sup;sort the  SATURN pro jec t .  On the  ?ame day, t he  Di rec to r  of Defense 
Research and Engineering sen t  t he  Secre ta ry  of  t he  A f r  Force and t h e  
Di rec to r  of ARPA a memorandum i n d i c a t i n g  t h a t  t he  requirements  fox t h e  
second s t a g e  of SATURN and t h e  boos ter  f o r  t h e  proposed DYNA SOAR v e h i c l e  
were q u i t e  s i m i l a r  and, t h e r e f o r e ,  ARPA and the  A i r  Force should cons ider  
a comon development of t hese  p r o j e c t s .  U n t i l  t h i s  review was completed, t 

n e i t h e r  agency was t o  make f i rm  commitments f o r  t h e  r edes ign  of e x i s t i n g  
boos t e r s  o r  t h e  development of new ones. O n  J u l y  29, 1959,.immedi,ately 



a f t ~ r  issuing chis mcrcorantlum, ARI'A ordered that: all AOMC in house and 
contrzct work, and other expenditures relating to thc TITAN second stage, 
cease ira-icdiatcly. However, permission was granted to continue pre- 
liminary work that was not directly connected with the stage diameter. 

10. \'bile studies of the proposed SATURT-DYNA SOAR combination continued, 
AX?!., on Au~ust 1, authorized ASXA to proceed with captive firings of the 
S"i'UJXS booster early in 1960. In Septembcr, a series of presentations 
or. S-TUXN and TITAN C, was made by representatives of AONC, AnPA, 
and thc Air Force, respectively, to the Booster Evaluation Cornittee of 
thc  Office of the Secretary of Defense. On the basis of these presenta- 
tions to Dr. York (Director of Research and Engineering, Department of 
Dzfense, and Chairrran of the Booster Evaluation Committee), the SATT~X 
progrzm was continued because it offered the most immediate advantages . 
of the systcms presented. Shortly after this decision, on September 24, 
1959, ARPA requested that a study be perfornied.to determine the two 
best configurations for increasing SATURN capabilities for NASA pay- 
loads. 

11. From 1958 through September 1959, responsibility for the SATURX 
project had been assigned to ARPA. In October 1959, however, the 
Presidsnt proposed to the Administrator of KASA that responsibility for 
thc SATURN be transferred to NASA. After study, this proposal was 
znended to include the transfer of certain A B M  technical facilities 
;rid experienced personnel, including the majority of ABtfA's Development 
Opzrations Division, headed by Dr. von Braun. The Presidegt approved 
thd proposed DOD-NASA transfer plan, and on November 25, 1959, NASA 
ass~mcd technical direction of the project, pending formal transfer from 
ti.2 Army while administrative direction was retained by ARPA. To provide 
Cte necessary technical assistance to NASA, committees composed of 
representatives from PAPA, ABPl.4, XAS.4, and the Air Force were established. 

12. During the month of October 1959,'planning for the configuration of 
the SATURN vehicle also continued, and, on October 29 and 30, A B M  pre- 
sented a second SATURN System Study to ARPA and NASA, proposing various 
upper stages studies offering increased payload capability and growth 
potential. 

13. In December 1959; after evaluation of previous presentations, KASA 
and ARTA requested that AONC prepare an-engineering study for a three- 
stage SATURN configuration (later identified as C-1). 

i4. On December 15, 1959, after consideration of all aspects of the 
SATLXN upper stage configuration, the SATUliN Vehicle Evaluation Committee, 
coaposed of representatives of ?LISA, ARPA, DOD, AF and chaired by 
Dr. Silverstein, reco~mended a long range development program for SATUXX 
including use of hydrogen-oxygen engines for all upper stages. The C-1 



conf igura t ion  was s c l c c t c d  a s  the  i n i t i a l  v e h i c l e  t o  bc developed a s  a  
s tepping s tone t o  the  C-2 veh ic l e .  1: was a l s o  recommended t h a t  a  h igh  
t h r u s t  (150,000 t o  200,000 p o ~ n d s )  hydrogen-oxygen engine be developed f o r  
usc on advacccd conf igura t ions .  A b u i l d i n g ~ b l o c k  concept was recorrmended, 
a s  t h i s  would y i e l d  a v a r i e t y  of SATUXN conf igu ra t ions ,  each us ing  pre-  
v ious ly  proved developments as f a r  as poss ib l e .  On December 31, 1959, 
thesc  rccomendat ions  were accepted by the  NASA Administrator  and a  10- 

veh ic l e  X&D progran was e s t ab l i shed .  The C - 1  v e h i c l e  con f igu ra t ion  i n -  
cludzd the S-I (8 B-1' s 1.5M pounds t h r u s t  LOX,/RP) the  S-IV (4  LR-115 ' s 
S0,000-pounds t h r u s t  LOX/LH~ engines) and the  S-V (modified CENTAUR). 

i 5 .  The SATTJ3N p r o j e c t  was approved a s  a  program of t he  h ighes t  n a t i o n a l  
p r i o r i t y  (DX r a t i n g )  on January 18, 1960. A b i d d e r ' s  conference on t h e  
newly designated S-IV s t a g e  was he ld  a t  Hun t sv i l l e ,  Alabama, on 
January 26, 1960. 

16. By 1960, t he  formal test program t o  prove ou t  t he  c lu s t e red -boos t e r  
concept was w e l l  under way a t  Redstone Arsenal.  On January 4 ,  1960, a 
nockup of t he  SATURii boos ter  had been i n s t a l l e d  i n  t he  A B U  t e s t  s tand  
:o checlc mating of t he  boos ter  and s tand  and t o  prove ou t  s e rv i c ing  
nsthods.  A f t e r  s t r u c t u r a l  assenbly  of the  SA-T t e s t  boos te r  was con- 
p l e t cd  January 2 9 ,  t he  boos ter  was noved t o  checkout. The mckup was 
removed from the  t e s t  s tand  on February 1 and SA-T was i n s t a l l e d  i n  t he  
t e s t '  tower by February 21, 1960. 

17. While p repa ra t ioc~s  f o r  the  f i r s t  s e r i e s  of  boos ter  s t a t i c  t e s t s  
wore being m d e ,  ABFA rece ived  &PA Order 14-60, Amendment 17, on 
February 19, 1360, which formulated the  NASA a u t h o r i z a t i o n  t o  proceed 
wi th  the  pre l iminary  s t e p s  leading t o  c o n t r a c t s  f o r  t h e  upper s t a g e s  of  
t he  C - 1  con f igu ra t ion .  During March 1960, t he  execut ive  o rde r  t r ans -  
f e r r i n g  the  SATURN Program t o  NASA becam? e f f e c t i v e .  

-7 18. On A p r i l  29, 1960, a l l  e i f ih t  cn r ines  of  t he  t e s t  boos te r  were 
s u c c e s s f u l l y  f i r e d  on the  f i r s t  a t t smpt  f o r  a n  eight-second t c s t .  

19. Douglas A i r c r a f t  Corporation was s e l e c t e d  f o r  n e g o t i a t i o n  f o r  the 
S-IV c o n t r a c t  on A p r i l  26, 1960, and was awarded a  pre l iminary  s t u d y '  
c o n t r a c t  f o r  t he  S-IV s t age .  

20. On Fay 26, assembly of t he  f i r s t  s t age  of  t h e  SA-1 began, On 
June 15,  1960, t he  f i n a l  t e s t  of 121.48 seconds succes s fu l ly  concluded 
the  f i r s t  s e r i e s  of  boos ter  t e s t s .  

21. On J u l y  1, 1940, t h e  SATURN program was formally t r a n s f e r r e d  from 
-4Ex4 t o  . t h e  George C. Marshall  Space F l i g h t  Center.  



22. Form1 procurement of the S-IV stage had been initiated 
July 25, 1960 when NAS7-1 Supplem~ntal Agreement was signed with DAC. 
This contract required that DAC design, develop, and fabricate the S-IV 
stase for the C-1 vehicle configuration. Contracts were also let on 
Auzust 5, 1960, with P&\J to develop and produce LR-119 engines'for the 
S-IV and S-V stzges 02 the C-1 vehicle. The L?-119 engine was planned 
as cn u2rared version of the LR-115, generating 17,500 pounds of thrust. 

23. As a result of a request nzdc by the Air Force on August 15, 1960, 
for NASA assistancc in planning the application af SATURN to DnTA SO.&, 
a meting was held October 6, 1960, between representatives of MSFC and 
the Air Force. It was agreed that MSFC would provide the Air Force with 
a prelininary study of the application of SATURN to this program. 

24. On October 21, a study contract for the S-V stage (C-1 vehicle) 
was awzrded to Convair Astronautics. 

.25. The second series of static firing tests of the test booster 
(updzted to the' flight configuration and designated SA-TI) was initiated 
December 2, 1960. The series of booster tests was successfully concluded 
on Februzry 14, 1961. 

26. On December 6, contract negotiations were initiated with the 
Paclcard Bell Co. for the development of an automatic checkout system' for 
the SATUiW booster. 

27. By January 9, 1961, a prelirrinary study for the SATURN-DYNA SOAY 
presentation to the Air Force t7as completed. On January 16, 1961, the 
S-I stage for the SA-1 vehicle was noired from assembly to checkout. It 
was planned that this stage be installed on the static test stand as 
soon as one additional series SA-T1 had been completed. 

28. On February 28, Convair was requested to perform studies to 
define the use of a minimurnly modified CEhTAm vehicle for the C-1 con- 
figuration escape mission, in lieu of a man rated S-V stage. Soon after 
this request, on Yarch 8 through 10, MSFC proposed a change from four 
LR-119 engines (17,500-pounds thrust) to six LR-115 engiaes (15,000-pounds 
thrust) for the S-IV stage. This change was necessary in order to provide 
cngines to DAC on schedule and desirable to provide engine out capability 
for the S-TV stage. On March 23, 1961,-VSFC presented a report to NASA 
Headquarters indicating that use of six engines was feasible and that P5:T.I 
should discontinue development of the LR-119 engine and, concentrate on a 
comqon engine (RL10-A-3) for use in the CENTAL! and SATURN programs. Ap- 
proval for this change was received from KASA Headquarters on March 29, 1961. 



29. OneFIrch 6 ,  1961, the  SA-1 boos ter  had been i n s t a l l e d  i n  t h e  
s t a t i c  t e s t  s tand  and .prepara t ions  began f o r  t he  f i r s t  f i r i n g  t e s t  of 
the f l i g h t  s t a g e  .- 

30. I n  Yay, NASA Headquarters accepted a MSFC proposal  t o  i nco rpora t e  
dcsign changes i n  t he  S-1 s t age  of t he  C - 1  v e h i c l e  which,would permit i t s  
use a s  a two-or three-s tage  v e h i c l e  wi th  s a t i s f a c t o r y  s a f e t y  r equ i r exen t s  
fo r  the  two-stage ~ ~ a n n e d  mission. This  change e l imina ted  the  requirement . 
fo r  an  S-V s t a g e  t o  be used wi th  the  C - 1 ,  except  f o r  poss ib l e  s p e c i r l  
missicns.  NASA Headquarters a l s o  au thor ized  use of the  C-2 v e h i c l e  . for  
the three-s tage  escape mission and ind ica t ed  t h a t  MSFC should proceed 
with a  two-phase procurerncnt of  a n  S-I1 s t age  development c o n t r a c t .  

31. I n  A p r i l ,  s t u d i e s  performed by DAC ind ica t ed  the  f e a s i b i l i t y  of  
a i r  t r anspor t  f o r  t h e  S-IV s t age .  A Phase I B idde r ' s  conference f o r  S-11 
s t age  c a p a b i l i t y  proposals  was he ld  i n  Huntsv i l le  on A p r i l  18, 1961. The 
SA-1 boos ter  was succes s fu l ly  s t a t i c  t e s t e d  f o r  t he  f i r s t  t i n e  on A p r i l  29 - 
i n  a f i r i n g  of 30 seconds dura t ion .  On Nay 5 ,  1961, B eco d s t a t i c  f i r i n g  
was p e r f o r m d ,  which was terminated a f t e r  44 seconds d u e k ? h t e a k i n g  
pressure  pickup i n  t h e  s t a t i c  t e s t  equipment. On May 11, a f i n a l  suc- 

' c e s s f u l  I l l - s e c o m L s t a t i c  t e s t  of t he  boos ter  w a s  performed, a f t e r  which 
e- 

t h e  boos ter  was renoved from the  t e s t  s tand  and forwarded f o r  a d d i t i o n a l  
i n s t a l l a t i o n  work and checlcout p r i o r  t o  shipment t o  Cape Canaveral. 

t 

B. SPACECMFT SYSTEM 

I. The APOLLO program i s  the  next  development e f f o r t  i n  t he  panned 
space f l i g h t  program a s  announced by EASA a t  the  Indus t ry  Conference of  
J u l y  28-23, 1960. The o b j e c t i v e  of  t he  APOLLO program i s  t o  develop a  
v e r s a t i l e  spacec ra f t  system which wi 11 u l t i m a t e l y  be capable of a manned 
lunar landing. The APOLLO p r o j e c t  has  been i n  a s tudy '  phase f o r  t he  p a s t  
year  w i t h  systems s t u d i e s  being conducted by indus t ry  and the  Space Task 
Group, and edvanced r e sea rch  s t u d i e s  being conducted by the  NASA c e n t e r s .  
Tke f e a s i b i l i t y  of the  p r o j e c t  has  been e s t a b l i s h e d  t o  a n  e x t e n t  t h a t  
a l lows  proceeding t o  t he  next  s t e p  of t he  program, engineering s tudy  and 
des ign ,  and r e sea rch  and development f l i g h t  t e s t i n g .  

2 .  Considerat ion of APOLLO development spacec ra f t  f o r  SATmN C - 1  
t e s t s  has  been underway f o r  some time. The r e s u l t s  of  t hese  cons ide ra t ions  
a r e  incorpora ted  i n  t h i s  plan.  Data der ived from t h e s e " b o i l e r p l a t d ' t e s t s  
w i l l  provide information r e l a t e d  t o  space v e h i c l e  i n t e g r a t i o n ,  h e a t  pro- 
t e c t i o n ,  and o t h e r  systems, before  spacec ra f t  design f r eeze .  
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