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SPACE VEIIICLES FOR TI IE PEACEFUL EXPLORATION 

By soxc for tuzlatc  circumstances you and I a r e  p r iv i l eged  t o  occupy,  

a very s p e c i a l  p l ace  i n  t h e  universe.  !Ye a r c  gathered a s  a f i n c  and forward- 

looking audience i n  a brand new u n i v e r s i t y  and sunny c i t y ,  i n  t he  wor ld ' s  
. . 

f i n e s t  count ry  - o n ' a  f i n e  p l a n e t ,  unceasingly c i r c l i n g  a f i n e  young s t a r .  

IVc 13ccC h c r c  t o  review and t o  anzlyzc t h e  r ecen t  zcconplishrnents and forthcoming 

p l ans  of modern c i v i l i z a t i o n  and t o  bccozc proud wi th  knonlc2:(c and t o  r e j o i c e  

i n  our  wisdom, 

ice 'knai  t h a t  OUT f i n e  young s z a r  i s  bu t  one 6r" t h e  b i l l i o n , t r i l l i o n  s t a r s  i I 
I 

w i t h i n  t h c  nore than  t c n  b i l l i o x ,  t r i l l i o n  mile  range of  o u r  l a r g e s t  t e lesco?cs .  1 
I 
I 

We don ' t  know ~ u c h  about  t hese  s t a r s ,  and what l i e s  between beyor,d;althoug!-i . 

we have a t  l e a s t  discovered thaz  our  o m  s o l a r  system con ta ins  t h e . e a r t h  a s  one . 
. . 

of n i n e  p l a n e t s  wi th  t h e i r  t h i r t y  moons. Everything we do know about  ou r  ordn 

s o l a r  s y s t c n  i s  exclusively dcr ived  f rom'obscrva t ions  made on 'our  p l a n e t  du r ing  . 

. t h e  l a s t  few Ilundrcd yca r s  of t he  E z ~ t ? . ~ s  s h o r t  f e w - 5 i l l i o ~ - y e a r  h i s t o r y .  This  

e t e r n i t y  of  t i n e  and t h e  i n f i ~ i t y  of  space, should p u t  OUT "wisdon" i n t o  i t s  

pro?er  p l a c e ,  

:.i,?nkind has  been knorgn through t h e  agcs ' f o r  app1yir.g t h e  b e s t  i n t e l l e c t  

towards t h e  cspansior, o f  knowlcdgc about a l l  t h ings .  Thus, we f i n d  ourse lves  

' a t  p r e s e n t  d i l i g e n t l y  occupicd wi th  some f a s c i n a t i n g  p r o j e c t s  t o  explore  t h e  

s o l a r  s y s t e n  by xeans o f '  i n s t r u ~ c n t e d  spaccc rn f t .  These e x p e r b e n t s  will 

unlock s c c r e t s  of t h c  un ivc r sc  once thought  t o  l i e  beyond man's grasp. And, 
$To Cqdt$im to p b l i ~  r c r ~ a s ~ ,  
$t%x! 02 ~:i$hci?r;:'~ .:ic&~g 
f>-!- 1 ; ~  ;'q;C:'$iYd jncr 
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, . .. 
onc day, can h imscl f  w i l l  go wici: h i s  i n s t r u z c n t s  t o  tflcsc d i s t a n t  worlds . 

t o  n~nkc an agc-old d re sn  cor:ic zruc.  

Exy1or;ltion of  tllc s o l z r  s).s t c a  during t h c  ncxt  dccadc w i l l  conccn t r a t c  

Lslr +Iau U C L T ~ ~ I ~  t l i ~  ~ I O P ~ ~  f i n 6 1  f h q  IIVRI: l * l n 1 7 ~ t n ,  E ~ T C  R I I ~  V n n i ~ s ,  nnd a f  cnirrno 

t?c Sun. 'T'nis papcr will b r i c f l y  rcvicrt. SASA's nos t  n c t i v c  p r o j e c t s  t o  explore  

thc r;..oon, >!ax,  ant1 Vcnus, nr~ci  zhcn dcscr ibc  r!~c launch vch ic l c s  r cqu i r ed  t o  

acco3;lplish t h c s c  t z sks .  

~ c f o r c  I bcgin wi th  ~y pprsr;iin rcviev, I ' d  i i k c  t o  r a i s e  qu5cIcly t h e  

gucst ion:  IVky zrc wc cx3lo:inc S!ncc? I t  i s  casy now-2-days f o r  ~ o s t  pcoplc -- 
t o  s c e  why wc a r c  i c t c r c s t c d  i n  cc:corological and c o ~ x u n i c a t i o n s  s a t c l l i t c s  

' s i n c c  t h e  rc tur i l  f r o 3  t k c s c  prograzs w i l l  soon cxcecd o u r  i n v e s z m c ~ t  a s  we a l l  

knox ncpi f r o n  t h e  nelcspapcrs. Xlso r c l a t i v c l y  easy  can  we u n d z r s t a ~ d  t!lc 

d c s i r a b i l i c y  of  exploring s p x c  ia t hc  v i c i n i t y  of  t h e  c a r t h ,  and i t s  i n t e r a c t i o n s  

wi th  t h c  sun; a f t e r ' a l l ,  t h i s  i s  our  0r.m p lane t .  bian1s d e s i r e  t o  f l y  i n  t h i s  

ncls spacc  e n v i r o n ~ c n t  c a r r i e s  t h c  sanc wcight of  l o g i c  as t h e  ! b i g h t  Brother ' s  

f i r s t  f l i g h t s .  

>:any pcople,  however, a r e  ques t ion ing  t h e  cecd t o  explore  t h e  moon ar.d t h e  

p l z n e t s . .  Thcrc a r e  many v a l i d  ways of  t h i s  ques t ion ;  l c t  me f i rs t  

quotc so~ne good reasons  which I b e l i e v e  a r e  p a r t i c u l z r l y  of  i n t e r e s t  t o  t eache r s  

of s= ience  and phys ics  : 

From a s c i e n t i f i c  viewpoint,  wc want t o  unlock t h e  s e c r e t s  o f  n a t u r c ;  t o  
.- 

starch f o r  c x t r a t c r r c s t r i a l  l i f c ;  t o  d c t c r a i n e  t h e  n a t u r e  and o r i g i n  of t h e  

s o l a r  s y s t c n ;  t o  undcrstznd our  sun; and t o  probe a l l  211e n y s t e r i e s  of t h c  

universe .  Everything learned  from space exp lo ra t ion  thus  far i n d i c a t e s  t a c t  

t h e  kno:ilcdge l y i n g  i n  wai t  f o r  those  who manage t o  observo t h e  universe  f r o n  

o u t s i d e  ti le e a r t h ' s  a tnosphere w i l l  b e  f a r  p a n d e r  than anything uncovered 



. t o  datc. Pcrhaps r.tc s h a l l  f i n d  a c luc  t o  the  dcs t iny  of  a l l  intelligent l i f e .  , f$*.-: ( I CCC LC- ' I  
During 1962 t h i s  peaceful  c x p l o x t i o n  of the  s o l a r  sys tcn  c o s t  about 

. . oic  quar tcr  of onc ccn t  out of every t a x  do l l a r .  T i i ~ s ,  each of you worked 
, . 

' . abcut 'ono hour  during a yoarts apan t o  pu t  clro 3rogr';l across,  ? , ! O ~ Q  o f f a r t  

w i l l  bc requircd as wc advziicc, of course, bu t  we w i l l  bo bu i ld ing  a p r i c o l c s s  

' her i t age  f o r  rhe  Ziiture, onc yhich wc czrr 5e q u i t e  proud o f ,  

A s  s t s t e d  b o f c k ,  --- t he  nos t  ac t ive  p r 0 g r a n . i ~  d i r e c t e d .  toward. , 

explorat ion of the aocn. Sincc it i s  prcservcd Ic a nea r  o r i g i n z l  s t z t o ,  

it nay o f f e r  c lucs  t o  the  formation of  our  s o i a r  system, TI--e noon o r b i t s .  

t he  c a r t h  a t  only 239,COO miles dis tance  acd i s  the re fo re  tha  ~ c s t  convenient 

c e l e s t i a l  body f c r  our  explora t ion  (besides the ear th) .  Its rz l2e ive  proximity 

. near,s t h a c  l c s s  cr.orgy is  rcquired and t h c  opportirnities t o  launch a r e  f a r  more 

frequent ,  being n c z r l y  c ~ n t i n u o u s  conparcd t o  every 1-i /2  y e a r s . f o r  Vsnus 

and every two years  f o r  Fiars launchings. T r i p  times a r e  measuced i n  days 

. . r a t h e r  than months, I n  addit ion,  conmunicating~ t o  and from the  moon i s  

fa r  s i n p l e r  than i n  t h e  case of the  p lanets .  To rad io  infornlation back from 

Flars takes  ovir 40,000 t i c e s  the  energy a s  t o . i e n d  the  sacc  icformation from 

t h e  moon. 

For "soft" landings, though the  a i r l e s s  moon'l.oses nuch o f  i t s  energy J 
. ,, 

advantage s i n c e  "retrow-rockets  must replace  t h e  atmosphere a s  a braking 

r.ediun. lIoisevcr, f o r  r c t u r n  f l i c h t s  the  small g rav i ty  f i e l d  of the  noon and 
-. 

i ts  lack of azmosphere a s  wcll  as i t s  nearness, a r e  of g r e a t  advantage. For 

these  reasons, the  noon w i l l  be t h e  cen te r  o f  a t t e n t i o n  f o r  some t i n e .  

1"nc explora t ion  of t h e  p lane t s  Nars and Venus i s  more d i f f i c u l t  b u t  of  

trencndous i n t e r e s t ,  a s  thcy approximate t h e  e a r t h  environment and poss ib ly  

have soae kind of l i f e .  Tilcir o r b i t s  zbout the  sun a r e  most l i k e  our  own, . . 
. . 

MORE 



and thcy a r e  m c h  c a s i e r  t o  get; t o  than Xcrcury, J u p i t e r ,  ar,d t h e  ou te r  

p lancts ,  'fius, wc a r e  concentrstin,n OUY y l m e t a r y  explorat ion on Xars 

l3cyo;ld t h e  noon, Ib!ars, and ?'onus, our far-ranging spaccc ra f t  w i l l  

nost  i i k c l y  r cqu i rc  launch vohiclcs ar.d spacccraf t  propulsion,  bcyond our 

, prcscnt c a p a b i l i t i e s  and w i l l  thcrcforc  be l c f t  f o r  a second phase of our  

space. cxplora"  ion. ' - 
SLIDE $1 CSDG2-716) Yhat a r e  vc exploring? - 

The f i r s t  s l i d e  suanarizcs what has beca s a i d  greviously.  

SLIDE g 2  (SI) 62-718) OUR Tix6tr!~le i s  shown on t h i s  s l i d e  (ejiplain) - 
SLIDE (SD 62-719) The Rockets KC w i l l  usc and I m going t o  descr ibe  

. i n  sono d e t a i l  a r c  p ic tured  i n  t h i s  s l i d e ,  

SLIDE $ 4  Payload ca ,pab i l i t i e s  of our spacc vckic lc  a r e  summarized i n  t h i s  

t a b l e  (read and explain)  t111ich izc ludss  a l s o  our  smal ler  -- b u t  

al l - important  -- space c a r r i e r  vehic les  such as the  Tinor-based s e r i e s  a i d  t he  

so l id  p rope l l an t  Scout -- .an eco~~omica l  a d  v e r s a t i l e  workho~sc.  Tineir missions 

a r c  f o ~  the  nos t  p a r t  concerned wit11 s c i e n t i f i c  cxperinents  i n  near-space 

. physics. 

I would l i k e  now t o  f i l l  you' i n  on our mcdiun s i zed  and l a rge  spzce 

vehicles.  I s h a l l  confine my rcnarlcs t o  desc r ip t ions  2nd c a p a b i l i t i e s  r a t h e r  

c i o s e l Y  r i e n  i n t o  tho  devclo?nent of lnrge vehic lcs  i s  t h e  t a sk  sf 

zanufacturing,  test in^, and launching t!-mn. I s h a l l  a l s o  touch on these  

ee.\4 4 P/C 
i n p o r t a t  f a c e t s  of t h e  spsce program. KASA1 s Launch Operations + - 5 e 9 r & ~  

a t  Czpc Cznavcral i s  'the organizat ion t h a t  h m d l e s  t h e  f i r i n g  o f  the 'veh ic leg  

IJC develop. 
. . 



and thcy a r e  m c h  c a s i c r  t o  gc'c t o  than !:crcury, J u p i t e r ,  and t h e  o a t e r  

plancts .  'fius, wc a r e  c o n c c n t r s r i n ~  our p lw,e tary  explora t ion  on Nars 

and Venus, 

I3cyond the  mooil, b!ars, and ':cnus, our far-ranging spaccc ra f t  w i l l  

nost  l i k e l y  rcqui rc  launch vchlc lcs  and syn tcc ra f t  propulsion beyond our , 

I prcscnt capabilities and w i l l  thcreforc  bc l e f t  f o r  a second phase of our 

space cxplora t io i .  

SLIDE $1 (SD62-716) ?$hat a r e  ICC exploring? -- 
The f i r s t  s l i d e  sunmzrizcs what has been s a i d  nreviously. 

SLIDE 22 (SD 62-718) OUR TixetcSle i s  shown on t h i s  s l i d e  ( e q l a i n )  - - 
. SLIDE i iS  (SD 62-719; The Rockets V:C will use  and 1 zn go in^ t o  desc r ibe  

. . . in sone d e t a i l  a r c  p ic tured  i n  t h i s  s l i d e .  

SLIDE 24 Payload c a p a b i l i t i e s  of our space vchic lc  a r e  summarized i n  t h i s  

t a b l e  (read and explain) wl~ich includes a l s o  our  s n a l l e r  -- b u t  

a l l - i r ipor tant  -- space c a r r i e r  vchic les  such a s  the  Thor-bascd s e r i e s  and the  

so l id  p rope l l an t  Scout - - .  an ecoi~omical asd versatile vorkhonsc. T'neir missions 

a r c  f o r  the  a o s t  p a r t  concerned with s c i e n t i f i c  c ~ ~ c r i k c n t s  i n  ncar-space 

physics. 

I would l i k e  ROW t o  f i l l  yoll i n  on our ncdium s ized  and l a ~ g e  space 

vehic les ,  I s h a l l  confine my rcnarks t o  desc r ip t ions  2nd c a p b i l i t i e s  r a t h e r  

tha.11 dwell 0:: t ! ~ c i r  opera t ionzl  ep?loyr.le;lt, 

C l ~ s c l y  t i c d  i n t o  t h e  developnent of la rge  vehic lcs  i s  t h e  t a sk  of  

cznufactusing,  t c s t i n g ,  and launching thcn. I s h a l l  a l s o  touch.on these  

~ e - 1 ~ 4  c;c 
i npor tan t  f z c e t s  of t h e  sp ice  progran. XASA's ~ a u n c h  Operations 4k-%-.rx&a 

a t  Czpe Canaveral is  the  organizat ion t h a t  hzndles t h e  f i r i n g  of  t h e ' v c h i c l e s  

we devclop. , 

)!ORE 



. ii'ith these introductory words l c t  us now r e v i e l ~  t h c  Atlas-based 

vchiclcs, then the  new Ti tan  2, follolqed. by the  SATUkY, C - 1  and C-5, and 

f i n a l l y  t h e  hug2 NOVA. 

I 5 - At ln~-bns (3~1  

The Atlas ICijbi has been used, i n  a  s u i t a b l y  modified form, t o  launch 

many Earth s c t c l l i t o s  and space pr'cbes. These modifications includc romovol 

.of the  warhead, s trengthening of the  upper nec?c scc t ion ,  2nd incorpora t ion  of 
. . 
i n t e r s t age  adapi 6r s t r u c t u r e s .  O f  t he  s i x  configurat ions crea ted  -- Atlas  

L0 
#.C -- 

Score, Atlas Able, Atlas ~ g c n a ' ~ ,  Atlas Agena B, 3brcury ~ t h s ,  and At las  

Ccntnur -- only the  l a t t e r  th ree  a re  s t i l l  i n  se rv ice ,  ar.d use2 f o r  mar.ncd - Z 

and unxanned s a t e l l i t e  missions, f o r  lunar  hard and s o f t  'landing c r a f t ,  a id  

t o  p r o j e c t  probes i n t o  decp spzce and t o  the  nea re r  p lanc t s  of the  S o l a r  System. 

Tine Atlas Agena B and t h c  Atlas Centzur havc powered second s t ages ;  bu-2 

the  ?,:crcury At las  is a one-stage vehicle propelled only by i ts  At las  D engines. 

, Although t h c  .362,000-pound thruse of t !~cse engines i s  s u f f i c i e n t ,  t o  p lace  

t,hc 3,000-pov~d :.:crcury capsulc znc! the c ~ ~ t y  Atlzs D i n t o  a low :art11 o r b i t  

ja?prosinatcly 100 miles) ,  it canaoz f l y  depzrture t r a j e c t o r i e s  t o  t h e  noon 

o r  the  p lane t s .  These missions rcqdire mult is tage vehic les ,  

SLIDE i /G - Atlzs Agcna B - 
This two-stagc At las  Azena 3 i s  used t o  lacnch a v a r i e t y  of  mi l i t a ry ,  and 

s c i e n t i f i c  payloads, I t  can o r b i t  la rge  Earth s a t c l l i t e s  znd p lace  i n  
-. 

departure t r a j e c t o r i e s  l u n a ~  probes 2nd i n t e rp lane ta ry  and p lanetary  explora t ion  

c r a f t ,  When ex2loyed a s  zhe lamching vehic le  f o r  a  s a t e l l i t e ,  the  e n t i r c  

Agena i3 s t age  becoccs, i n  f a c t ,  t h e  s a t e l l i t e .  For lunar  and i n t c r p l m e t a r y  

n i s s ions  it supplied the  f i n a l  boost ve loc i ty  t o  i ts  payload, which detaches 



and cont inucs t o w a d s  i t s  d e s t i n a t i o n  sc?nra tc ly .  The At l a s  Agena B was used . . 
t o  propel  our  Rangcr s p a c e c r a f t  wi th  exac t ing  accuracy a long  a t r a n s l u n a r  

t r a j e c t o r y  t h a t  r c s u l t e d  ia  an impact on t h e  f a r  s i d e  o f  the  noon -- wi thou t  

bene f i t  of t h e  planned midcourse correction i n  f l i g h t .  I t  i s  bc ing  r e a d i e d  

f o r  :.!ariner R probcs that we hope t o  launch towards t h e  p l a n e t  Venus l a t e r  

t h i s  yearr  

The At l a s  Xgcna 3 c o n s i s t s  o f  an At las  D first stzge 2nd 2n Agena G 
- 

second s t agc .  ?he At l a s  u ses  i t s  s tandard  t h r c e  engine propuls ion  s y s t e n  

p lus  two s n a l l  v c r n i e r  rocke ts .  :dhcn s c d i f i c d  f o r  the Agena 3 mission .it 

weighs cbout 260,000 pomds .  Yith t h e  ads2 te r  f o r  t h e  second s t a g e  i s  s t a n d s  

78 f c e t  high. 

' The second, o r  Agcna 6, s t a g e  i s  pol~ercd by a single-chamber rocke t  

. . cnginc opera t ing  on i n h i b i r c d  red fuming n i t r i c  ac id  and unsyinxetrical 

dimeZhy1h~Jrazine.  The 15,000-pound t h r u s t  engine is  capable of  be ing  s11u.l: 

o f f  and i c s t a r t e d  i n  spzce. Af t e r  cons t  and p r i o r  t o  r e - ign i t i on ,  u l l a g e  

rockets  provide enough ctccelcrat ion t o  s c a t  t he  p r o p e l l a n t s  a t  t h e  bottoms:' 

of t h e i r  r e s p e c t i v e  tanks.  Inc luding  the  Ranger adapter ,  t h e  s t a g e  i s  . . 

22 f e e t  long and 5 f e s t  i n  d i a x e t e r ,  1 t : k z s  i n t e g r a l ,  load-car ry ing  propel1an.t 

t anks ,  

Conpoxnrs  oE t h e  guidancc s y s t e n  a r c  t h e  incr:ia! reference system, 

t i n i n g  dcviccs ,  v e l o c i t y  meter, -and i n f r a r e d  5or izon  scnsor;  During powered 

f l i g h t  p i t c h  and yaw c o n t r o l  i s  ea in t z ined  by g i ~ b a l l i n g  t h e . r o c k e t  no to r ;  

du r ing  pcr fods  oE c o a s t  high-prcssure gas j e t s  are used. 

I n  a lunz r  z ~ ~ l i c n t i o n  t h e  At las  D o u t o r  e n i i n e s  b u r n . f o r  about  2 1/2 

c i n u t e s  b c f o r c  c u t t i n g  o f f  and dropping m a y ,  The s n z l l c r '  c e n t e r  engine . 



. . ' continuhs f i r i n g  f o r  aiiother 2 n inu tc s ,  b r ing ing  ;he c a r r i e r  t o  an  SO-mile 

a l t i t u d e ,  n ~ e  two small  1000-pouzd t h r u s t  v c m i e r  engines f i r e  f o r  a 

period of t i n e  t o  t r i m  v c l o c i t y  and s h u t  o f f  i n  accordancc, 'with guidanco 

t o  s t a r t  t h o  t imer  on tho  i i ~ o n n  B s in sc .  

U?on v c r n i e r  cu tozf  t>c Azlas A ~ c m  3 coas r s  f o r  abcur 30 soconds. 

Tnen the  spring-losded aerodpani :  shroud p r o t e c t i n g  t h e  R a n g c ~  payload - 
i s  discarded. Ex?lcsivc chargzs s c p a r z t c  zhc Agena B Eron the A t l a s  f irst  

s tage ,  and rctroroc::zts on *& ,.., - laztcl-  slori. it dcwn t o  z s su rc  it does n o t  

i n t e r f e r e  with t h e  second s tazc .  Tie  Agcna B goes through a p i t c h  maneuver 

t o  b r ing  it i n  h o r i z o n t a l  z l i ~ i ~ c z n t  t o  t h e  Ea r th ' s  su r f ace .  Ifhen t h i s  is  

acconplished, t h e  t i a e r  sends a s ign21 t o  t h e  propuls ion  system m d  i g n i t i o n  

occurs 0 

During t h e  2 l / 2  n inu te s  of powercc!. f l i g h t ,  t h e  s t a g e  i s  c o n t r o l l e d  by . 

. the hydrau l i c  c o n t r o l  sys t cn ,  wi th  c o r r c c t i c n s  be ing  suppl ied  by an i n f r a r e d  
, 

horizon-scnsing device ,  Whcn t h e  Ajicliz B engicc c u t s  o f f ,  t h e  Ranger payload 

is  i n  a c i r c u l a r  ~ a r k i n g  o r b i t  ap2roxin;atcl.y 100 n i l e s  abovc Ea r th ,  A f t e r  a 

14-minute' c o a s t i n g  per iod ,  t h e  Agcna B engine r e l i g h t s  and powers t h e  payload 

f o r  ano the r  1 1/2 c i n u t e s ,  placin: it i n  t h e  luna r  t r a j e c t o r y .  Some 2 1/2 

n inu tc s  a f t c r  cnginc c u t o f i  t h e  Agena l3 and t h e  payload a r e  separa ted  and t h e  

Ranger continues z loce  toward t h e  moon, 
.- . . 

SLIDE z7 - Atias-Ccntzur  on Launch Pzd -- 
The n a t h i g  o f t h e  Ccctaur  second s t a g e  t o  t he  Atlas first s t a g e  r e s u l t s  

i n  t h c  ~ x s t  advanced of  t h e  ~ t l a s - b a s e d  space veh ic l e s ,  t h e -  Atlas-Centaur.  

Here you s e e  t h e  v c h i c l e  on i t s  launcher.  S t i l l  i n  t h e  development s t a g e  

t h c  105-foot t a l l ,  500,000 l b s  c a r r i e r  w i l l  cont inue t o  be f l i g h t  r e s t e d  

throughout 1952 and 1963. 

PIORE 



Atlas-Centaur i s  t h e  E i r s t  knmm c a r r i e r  t o  u se  t h e  high-cncrgy 

propcl lan t  conb i t a t i on  05 l i q u i d  oqrgcn and l i q u i d  hydrogen, Nhilc  i t s  

f i r s t  stage is  potfercd by convctlticjaal l i q u i d  oxygcn and k e r ~ s e n e  cngincs,  

t h o  twin-cnc:*.ilc scconrI r.tngu u1:..:110yJ L l ~ i : :  potQnt, f r i ~ i d ,  now fu03 cornhination, 

t h u s  in t roducing  a  ncw tccl:!;clo~y' t h a t  w i l l  soon play 2 ~ a j o r  r o l c  i n  the 

unxanncd and manacd cxp lo ra t i en  of  space. 
ak11G 

This ncw rocke t  f u e l  2c;rclops Q.EW,~O p c r  c e n t  inorc t h rus?  f ~ o m  each 

pound of  p r o p e l l a n t  cozs~nixxl p e r  sccond t!lm t h e  convent ionel  kcrosene/oxygcn 

combination, Becc.:;c of t11i.s e x t r a  czergy, a c a r r i c r  powercd 5 y  l i q u i d  

h drozcn-burning e ~ g i n c s  can c z ~ r y  h e a v i e r  payloads longer  d i s t c n c e s  t han  Y 1 

previous c a r r i e r s ,  

-7 ine C e n t a u ~  s tnge ,  l i k e  t h c  At las ,  i s  10 f e e t  ac ros s ,  and t h e r e f o r e  

t he  for;~fard con.iczl s c c t i o n  of t h e  At las  is  rep laced  by z 15-foot  

aluminum i n t e r s t a g e  adap tc r  with sepa ra t ion  system. 

. SLIDE t 8  - Centaur S tage in  Scrv icc  Structure 

Tnis s l i d e  a l s o  shows the  Centzur s t a g e  be ing  l i f t e d  i n t o  p o s i t i o n  i n  

the  s e r v i c e  s t ructure:  The 42-Ecct 1022 sccond s t s g c  wcighs npproxica te ly  

52,000 pounds n o t  i nc lud ing  t h e  j e t t i s o n z b l e  nosecone and sever21  hundrcd 

pounds of  i n s u l a t i o n  d iscarded  dur ing  t h c  e a r l y  ~ h a s c s  of  f l i g h t .  Because 

i i q u i d  hydrogen b o i l s  o f f  r a p i d l y  a f t e r  bc ing  loaded, t h e  tank  ;lust bc 

adcqunrcly i n s u l a t e d  dur ing  t h c  loading ?cried, a s  we l l  as du r ing  t h e  t i n e  
- - 

t h e .  c a r r i c r  i s  p a s s i n s  t h r o u ~ h  t h e  lower atmosp!lerc. Four 1/2-inch t h i c k ,  

f i b e r g l a s s  q u a r t e r  ?ane ls  of i n s u l a t i o n  extend f r o n  t h e  nose f a i r i n g  t o  t h e  

p o i n t  o f  i n t e r s t a g c  s e p k a t i o n .  They a r c  emplsccd Cy spring-loaded t e n s i o n  

straps and explos ive  b o l t s .  ITnen the c a r r i c r  lcnves t h e  r eg ion  o f  high 

aercdynznic h e a t i n g  rhe p-ograv~ncr  comaads  t h e  b o l t s  t o  exylode and t h e  pzne l s  

a r c  rc~r,ovcd. 



D i f f i c u l t  n i s s i o n s  r c q s i r c  thr? scccr,c! s t a z e  t o  Ei rc ,  t u r n  o f f  and 

coas t ,  . r e f i r e ,  coas t  again,  and r cE i r c  a t  3 l a t c r  :ir;..c, 
I 

A s  ex t rcnc ly  accura tc ,  a l l - i n c r t i z i  $:tidancc systcm i s  uscc! t o  pcrform 

such mancuvcrs. Durinz the  cocs t  ~ c r i o d  the  guidencc system bcconcs i n a c t i v e ,  

only a t i n c r  opcr3tir.z. iio:;c.:*cr, bcfora  t h i s  cczn-rs t h c  s c c o ~ d  sto,:ofs 

forrreard sec t ion  is poin tcd  away f r o 3  xhc Sun t o  rcducc !:ycf:.ogcr? b o i l  o f f ,  

Added pro tec t ion  i s  givcn by 2 f i b c r g l c s s  r z d i z t i o n  s h i e l d .  Since t h c  

forward end is  pointcd away f r c x  t h e  Ssn, t h e  r c a r  engine scc t ior .  i s  conscqucnt ly 

pointcd toward it. This  hc l2s  t o  kccp t h e  e n ~ i n c s  warn dur ing  t h c  c o a s t  g c r i o d s ,  

which is ncccssary n t  t!-.c bczir.-ni~.z of t:lo s t a r t  sequence. 

/ bc.c-:5~~! 
The Centsur , -,* t o  lnusc' .~ con?u2icat5or. s a t c l i i t c s ,  n e t c o r o l o g i c a l  

a d  e n v i r o n a a n t ~ ~ l  rescarch  s a t c l l i t c s  inzo  24 hour o r b i t s ,  Surveyor probes 

s o f t l y  onto t i : ~  :,!eon, and Eiarincr c r a f t  a l o n ~  Vcnus zrrl Xars f l y  by t ~ a j c c t o r i e s ,  

-1 iilcre a r e  two versions of t h c  T i z m  IC!3?!-- 1 and 2.  T i t m  1, t h e  

smallcr  2nd l e s s  porserful of  t h c  t w o ,  is  o;?cratioaal,  whi lc  t h e  brand-new 

Titan 2 is j u s t  e n t e r i n g  tilt f l i z h t  t e s e  s t age .  Tr2s l z t t e r  c a r r i e r ,  shown 

i n  t h i s  s l i d e ,  h i s  bzcn s e l e c t c d  by XhSA t o  boos t  i n t o  o r b i t  our  Gcnini 

s a t c l l i t c s  now ur.der dcvclopccnt.  T i t r n  2 has  been s u c c e s s f u l l y  t e s  tcd ,  b u t  

is  s t i i l  i n  cz r ly  developncnt.  

I n  i t s  s t ~ i d a r d  ve r s ion  t h c  T i t m  2 is  103 f c c t  long, 10 f e e t  i n  d i m c t c r ,  

and xcighs 509,000 pounds, when f u l l y  fuc lcd .  I t  c o n s i s t s  of  two tanden-mounted 

s t a g c s ,  t h c  f i r s t  pmc-red by two 215,000-pound t!lrilst rocket  engines and tl:c 

sccoxl  by a s i n g l e  100,000-pound t h r u s t  rockc t  enginc,  A l l  engines o p r a t c  



. or.. a storable 11ypcrgoSic n i x t u r c  of n i t rogcn  t c t r o x i d c  and a corcbinntion 

of unsynxct r ica l  d i r e t h y l h y d r a z i m  and hytlrazinc. T i t a n  2 i s  a r i g i d l y -  
- ...- 

constructed c a r r i e r  wi th  convcntiofial type' tanks.  C o ~ p c z - r i c h  aluninum 
t .  

a l loy  is extensively employed. 

lfhcil thu T i t m  2 beconcs o p x n t i o n a 2 ,  r.:c p lan  t o  use  it t o  o r b i t  ortr 

6000-pound Gcnini two-man s a t e i ? i t o s  now uhder devc1opr:ent. In t h c  Gemini 

pro jcc t  we w i l l  be a b l e  t o  p r a c t i c e  rcndczvous nweuver s  i n  o r b i t  t o  h e l p  
- 

pave t h c  way to!~ards succes s fu l  corp lc t ior .  o f  t h e  Apollo program, 

SLIDE 110 - SXTUX?j C - 1  Cl;aractcr isr ics  (".rock I)  

Xuch larycr than  the Atlas  and Titan-bsscd c a r r i c r s  a r e  two space v e h i c l e s  

being dcvelolsed by NASA u n d e ~  t h e  SATURN Progran. SATURY v e h i c l e s  will 35 

cqabble of  s c ~ d i n g  payloads of many tons  i n t o  c a r t h  o r b i t ,  to the noon, and 

i n t o  dccp spacc. Tnc main purpdsc of t h e  p r o j e c t  is  nanned spacc o q ~ I o r a t i o n ,  

inc luding  t h e  land& of men and cquipncnt on t h e  nocn within: t h i s  decade, 

Several ve r s ions  of t h e  SATU2.X havc been stuc!icd. Ocly the ; .pr inc ipz i  ozes 
. . .I.., - 

a r e  rr.cnt$cned here, , .  . 

. '133 SATUZN C-l conf igu ra t ion  c o n s i s t s  of t h r e e  s t ages ,  S-1, S-IV, z;aG S-V. 

'hers are two so-ca l ied  Block I and Biock I: desigas, 

In  t he  Block : design,  t ho  first s t a g e  c l u s t e r s  e i g h t  Rocke",pe 13-1 

c n ~ i n e s ,  each caps5le of  genera t ing  165,000 pounds of  thrust a t  sea :evel. 

";he f o u r  iilboard engines a r e  moynted a t  a f i x e d  5-degree caiilt Eroa t h e  v e r t i c a l ,  
. 

The ou:Soa.rd .snqines c a n t  6 - d e g ~ e e s  f r o x  t h e  -vertical,  and each can 5e g imja l l ed  

f o r  b o o s t e r  soatrol;:. 'Ihcy b u m  RP-1' fuel--keroscnc-- with l i q u i d  oxygen as t h e  

ox id i ze r .  

XIS scca3.d a d  t h i r d  (S-IY 4 S-V) s t z g e s  w i l l  b e  f l ow,  as damy stages 

.. In  the f i r s t  f a r  of t h e  programned 10-vehicie  f l i g h t  test prcgram, 



SLIDE ;;11 -- SATURN C - l  a t  Launch (Block 1) - -* 

Tnis s l i d e  shows t h e  f i r s t  launch of z SATURX C-J boos ( 0 ~ f -  , c z L c C  i 
upper stages, made a t  Capo Canavcral October 27, 1 9 w ~ w r 2  

ter  with fnsx 

years  f ron  thc beginning of the SATURN Progran, DurFrig the eight-minute 
8 

?l ight ,  the rocket  reached a peak v c l o c i t y  of 3,600 miles per  hour, 2nd 

zn z l t i t u d c  of 85 a i l e s  before i n p a c t i z z  s ~ c e  200 rtiies out  22 t h e  A t l a n t i c ,  

kaothcxy Zully successAsP launch was acc~ir ,pl ishcd from ths Ccpc 3n A p r i l  25 '. - 
of th i s  year, The cluster of c i g h t  e c s i ~ ~ e s  gezcrated 1.3 ~ ~ i l l i c n  poxids of 

t h r u s t  , 

1% inert uFpsr stages wcye ' i i l l t ld  q,:ith water  as ba l:;s~, to s i m ~ l s t e  tho 

weight of z complete vehicle,  h b o n ~ s  s c i e n t i f i c  e x ~ e r i m s n t  was pe;-farncd 

during the second launch. X2c 95 tons  of water czrried as b a l l a s t  wsze 

d e l i b e r a t e l y  r e l ea sed  at 65 miles  a l t i t c d e  t o  f ir6 out  t inat would 1:appzn to it 
\y2y, 

in the  cold vacuum cr" space,  a e  P-iloject High Katez expcrinonr  .L, 33 repeated , 

i n  t h e  next launching, I 

SLIDE 812 - SATUF% C-l [Block EI) - 
. In  t h e  block 11 des igc  t h e  S-X s t a g s  will have e i g h t  uprated H a ?  engiccs ,  

each capzbla af generating 288,000 pounds of t h m s t  a t  ssa l eva l ,  

SLIDE #IS - SATUkj C-S k p o l l o  (2 Scages) 
-U__ UU 

After :he Eatxn C - l  will collie Satux  C-5, or  ss it is sofi~zrims czlled, 

t n e  k&axiced Sa'surfi, Hero it is--shovr;z in its two-stsgo versicll, with Ph3 
d. 

.4pollo S?acoz;-a="', oi top. "Yas S.4YJL'X C-5 will be 33 faet ia dSqn:c",q aid havo 
LIC. +LOO - 54 3 5 ~  CIILFOUII I ( - L ~ - ,  

"1 1 .  
,: tzkeoff weight iao  first stage wzlH b6 

~oxz-red by f i v a  F-? !iaroscne-licp~i:id tjiyyrl3 enaines which a t ~ t a l  takeoff 



t l l r u s t  of.7.5 mi l l ion  pounds, This is  f i v e  t i n ~ c s  the  t h r u s t  o f  t h c  f i r s t -  

s t age  booster  of Saturn C-1. The second s t a g e  will be poworcd by f i v e  5-2 
I 

l iqu id  hydrogen/oxygen engines, each one of which w i l l  provide 200,000 pounds 

of t h rus t .  

With 'tho addi t ion  of a t h i r d  s t a z c ,  cons i sz ing  of  a s i c g l o  5-2 cngjna, 

the  SATURY C-5 will be capable of p l ac ing  200,000-pound payiocds i n t o  

lotcl e a r t h  o r b i t ,  o r  speeding 8S,OCO pounds out  i n t o  Jcep space. 

Thc s e c r c t  of the  Advanced S A T U R N t s  trcncndous l i f t o f f  s t r c n g t h  i s  t h e  

F-1 enzinc, which has i n  a "s ingle-barrel"  thc.samc t h r u s t  as a l l  e i g h t  21-1 

engines -- 1 1/2 mi l l ion  pounds. Like t h c  11-1, t h e  b i g  F-1 engine burns RP-1 

fuc l  and l iqu id  oxygen. Tile F-1 cnginc i s  not  j u s t  a drawing board dream. I t  

has bccn s t a t i c  f i r e d  by Rockctclync i n  f u l l  du ra t ion  t e s t s  2 t  maximum prol"iciency, 

SLIDE 4 - 5  Booster 

Tile S I C  w i l l  be  t h e  f i r s t  s r agc  of t h e  Advanced Sa tu rn  veh ic l e ,  C-5,' 

Powering the  new boos t c r  w i l l  be  a c l u s t e r  of f i v e  F-1 cngines, '  each 

gcncrating 1.5 mi l l i on  pounds t h r u s t ,  Prel iminary dcvolopment of t h e  b o o s t e r  

is underway a t  t h e  blarshall  Ccneer, and a c o n t r a c t  f o r  i t s  f l i g h t  des ign  and 

f ab r i ca t ion  has been s igned with tho  Booing Company, t o  be  producod a t  t h e  . 

hfichoud Operations i n  Hew Orleans. 

SLIDE g16 - S-I1 Cutaway - -  
The S-I1 wili be t h e  second s t a g c  of t h e  Advanced Sa turn  veh ic l e .  . A  

con t r ac t  f o r  i t s  devclopaent  and product ion has  Seen s igncd wi th  t h e  Space 

and In fo rna t ion  Systcms Divis ion  of  North American Aviat ion,  Inc , ,  and 

e a r l y  work i s  i n  ? rogrcss .  



. . I 

. ~ n c  15-11, l i k c  t h e  S-IC, w i l l  bc 33 f c c t  i n  d i a z c t c r .  I t  w i l l  b e  

1 7 0 w ~ ~ ~ d " b y  f i v c  5-2 l i qu id  hydroy-,cn/liquid oxygen cngincs,  f o r  3 t o t a l  

s tagc  t h r u s t  of 3 mil l ion pounds, 

SLIUE C17 - S-IVB Cutaway -- 
The t h i r d  s tage  of the  SATURN C-5 ~ c h i c l e  w i l l  50 known as t h o  S-IVC, 

a nodi f ica t ion  of t h e  S-IV s tage  which i s  uscd on tho  SATURN C-1. A c o n t r a c t  

f o r  t h c  nodi f ica t ion  and production of t h e  u n i t  is  be ing  nego t i a t ed  wi th  

Douglas Aircraf t  Company. 

The length of tho ncw s t a g e  will be increascd  t o  soac 70 f c c t ,  The 

?olicr p lan t  will bc changed from s i x  RL-10's i n  theS-IV t o  a s i n g l e  Y-2 

cnginc i n  thc S-IVB. f i u s  t h e  ncr.' s t a g e  w i l l  have a t h r u s t  o f  200,000 

pounds, compared t o  90,000 i n  t h e  S-IV. 

SLIDE 18 - SATURN C-5 Cl~aractcr is t ics  -- .- 
This s l i d e  surnnarizes the  characteristics o f  t h e  SATURN C-5. The Saturn  

a C-1  w i l l  bo uscd t o  p l acc  Apollo s p a c e c r a f t  c a r r y i n g  t h r e e  men i n t o  e a r t h  

. o r b i t  for .  up t o  t w o  weeks. Thc C-5 w i l l  bo uscd f o r  sending t h c  thrce-man 

spacecraf t  around t h e  moon, I t  may. a l s o  be used f o r  manncd luna r  landings,  

using thc  rcndezvou's technique, 

SLIUE $19 - SATULY-SOVA Conparison 
I 

Fina l ly  wc ccme t o  t h e  IU'OVA, IIcrc is  a comparison of  t h e  SATURii C-i 

. 'and C-5 wi th  t h e  NOVA, NOVA, anothcr  3-s tage veh ic l e ,  w i l l  be a b l c  t o  l i f t  

about 400,000 p ~ u l t d s  i n t o  lorv E G t h  o r b i t  o r  spccd 150,000 pounds out  i n t o  

. decp spacc. NOVA w i l l  s t and  about 280 f c c t  i n  he igh t ,  exc lus ive  of  payload, 

%.with t h c  f i r s t  s t a g c  about  50 f c c t  i n  d i a n e t e r ,  

h c  f i r s t  s t z g c  w i i l  c o n s i s t  o f  3 c l u s t c r  o f  c G F - 1  l i q u i d  propellant 

cngincs,  generating z t o t a l  t h r u s t  of 12 m i l l i o n  poimds & %&LC, 



D c v a l e p ~ o n i  has a l ready b e ~ u n  onthe F l - l  engine f o r  " i c  second s t age .  

I<l., , , t , i l c  ihc  AJvzncc.i SATURN w i l l  enahZe t h e  I i E t i n g  o f  a s p e c i a l l y  ~ r c p a r c d  

.!?ello f o r  a f l i g h t  ;rour,d t h e  !loon, t h e  Nbva will havc poLqcr cnoagh t o  scnd 

ri f ~ ~ l l ) ,  U I ' ~ \ I ~ ~ ~ ~ L ~  .\i?01!0 * J i rmct :  f - l i ; , l r t  ta m l a n ~ l l n g  an i ! ~ o  b f c s r c ,  !.*%-";I tha 

; > ~ i i c r  t o  rcturii t o  E n r t h ,  

SI,;i):, i iLO - S O V A  a:-iJbSccdlc: - 
i i c r c  i s  ar, a ; t i . s t f s  con?arlson of :ha NOVA with t he  S p c e  Scedle  a t  the  

I D  2 1  - i-zunch Connlcx 34 -.- 

:,I1 of Nv\SA's lzrge space vchic lcs  arc lamclicd from tha  A t l a ~ t i c  

:.:j.ssilc R:.:,~C a t  Cape Canaveral, iJe have q u i t e  an LnvcstmsriL t h e r e  i n  r c a ?  

- cs t a l e  213d f a c i l i c i c s  and wc a r e  p l a n n i r r ~  f o r  raoTe. I ~ C  two S a t u r n  veh ic l e s  

.td f r o n  NASA1 s rqhich !lave siready been s u c c e s s f u ~ i y  iz~zcncd w 2 - r ~  f i kg ln t  t e s 6 -  

\ /cl-t ical Lzunch F a c i l i t y  34, wY,ich YOL; scc 0:: thc  slicie, 

V i I :  34  occupies 45 acres o f  iVfRVs 20,003 acros  and wcs c o r , ~ 1 l a d  i n  

Junc of  l a s t  year .  . The word complex 5 s  a very goea o-i~s "L desc r ibe  t h i s  
- 

i x i l i t y ,  f o r  t h e  S a ~ u r n  launch s i t e  i s  r z t h e r  c o m p l ~ x ,  *file major e ienen:~ ,  
"",t=.- n C L  

., of  VLF 34 represent  a cju?t lmil l ion d o l i a r  i s v e s t z e n t  and ir.cludz::t::c=-.L~:.,r-,e,c,.t 
' I  i , '  I 

c , .  k ' c L , - / * , ,  i., L t 4 '  [ { > , f l  &T,--.,-C ~ ~ [ L r l  2 . ti, - : . .- .. - b LLLJ 
(struccurc tile sy-aie of F l o r i d a  ~>:;:*-;>c LLZr-+ - " P" 7 C-,- -+-- ' -*' - - - * - ' -  1 , 

, , -.," bie;u;-e-J#*,.A 4y" A - -.*... 3 " '*-" - - 'T { *< ,  : ,<  ;/ J +&&-& k..,l:>J: & : l t 4 : ) : /  

h ncrv v c r t i c a ?  launch Conplcx 37 is iocatecd about a mile  r?.or;i; of Complex 
-. 

34, bu t  un l ike  it, w i l l  havc two pads scrvcd by  t h e  same support  f a c i l i t i e s .  

'filis arrangcmcnt w i l :  ? c r n i t  u s  t o  launch s i x  vch ic l e s  a year  r a t h e r  than  fou r ,  

w:?Lcli i s  t h c  ;ilaxinum number of launches permitted by Complex JCio 



t 

t S t~I) '~ G22 - blichoud Acria l  'Jicv: - 
I n  conclus ion,  I rjould l i k c  Ca sn)' :& fcw wcbrds about "LIC inanuf i i c tu r~  

4 

and t c s t i n g  of  l a rgo  space v c h i c l c s .  A s  we were dcvt loping Ssturn a"ilSFC, 

it was obvious t h a t  we woulrl need R lzrfic f ab r i ca t ion  and asscinbiy tl;i l c ? i ~ t :  

when tho  v e h i c l e  went i n t o  p roduc t ion ,  We found such & p l a n t  i n  September 

Ordn?;,cr rLar.5, shown bere ,  9s located sorw i5milcs 
!s,i v, +,,". :" CtL( Li L L ~  ;+%a 

b a l l d i n g  enciires alzost 4 3  acres end 

has  l,LC9,02@ square  f c e t  cf asable floor space. D u ~ i n g  World Y s y  XI, - 

blichbud proiucod a i r c r r f  Y ; z2d during the Korean Nar, it manufactured anginas 

f o r  tanks ,, 

i J i th in  t h i s  :-,GZO ifldus tri?.? facl  llty t he  Ck-rys i e r  Gorporaeio;~ wl, l 

nanufacr;urir tile S - S  first  s t age  fsr t he  SATUkV C - 1 ,  aq,-,d t h e  9sear;g Company 

will produce S-XC s t a g e s  - t h e  f i r s t  stzgc f o r  tile Advanced SATUBY, 

SLIDE 223 - S r a t i c  Test to we^ 

C1aseiy asssciarzd w i t h  t h e  Mick.csd Oparations will be a k ~ g a  new 

s t a t i c  ' test  f a c i l i t y  .io ba conszructed at Logtown, E!kssissip?k - only  35 miles 

from the  ;jlichoud glanc. Thrs  s i r e  will er,zo~pcss ss;r,a 142,ii00 acres, ami 

constructed, ca7ahic of t c s r ixg  boostors  with rhlusts ap xo 28,033,300 pounds. 

as i~.2 zpproach 3ar;ned s p i c e  t r a v e l  ir,trolvxr,g several  astrl-jnauts, we rriussy 

;?/- /i ,. * p u t  up ~ u c h  c;gger payioads then cven our  hug*. $OVA vehicfcs  c ~ i  carry. 3cr 
ii 

s c i e n t i s r s  na.ve f;rt:inateiy %come up w i t k  ~20ri.er basrcaily rzev; ci ;ncqZ fss 



asicn5lc then and r c fue l  thcn  i n  o r b i t  fo r ,  t h c  long haul ,  Thc p r i n c i p l e s  . 
and of t h i s  o r b i t a l  rcndczvous method a r c  p rc scn t ly  undcr d e t a i l e d  

study and w i l l  bo' t c s t c d  i n  conncction with thc  GEMINI Program, 

LIGIITS ON ' 

COSCLL'S ION 

A s  s t a r c h  i n t h c  beginning tile n o s t  i ~ p o r t a a t  bc i l e f i t  wc w i l l  d e r i v e  from 

spacc exp lo ra t ion  i s  s i o p l y  knowlodge - ncw knowledge which w i l l  b r i n g  about  

troacndous advances i n  those sc iences  you a r c  conncctcd wizh. Each s n t e l l i t c  

and spz-r: probc acd each nznncd f l i g h t  i s  inc reas ing  ou r  knowlcdgc of ou r  

environment awai t ing  us  cn for thconing  voyages. Somc o f  this i n f o m a t i o n  

is  reassuring, a l l  o f  it i c c r c a s c s  our  profound r c spcc t  f o r  t h a t  which 

p reva i l s  bcyoacl t h e  t h i n  v c i l  o f  our  atmosphcrc. 

%lcrc i s  a l s o  t h e  p o s i i b i l i t y  t h a t  spacc f l i g h t  might provc t o  be  o f  

t hc  g r c a z e s t  importance of  a l l ,  and I should n o t  be  t o o  r ex i s sed  t o  mention. 

t h i s  a spec t  of  spacc f l i g h t  i n  connect ion wi th  t h e  t o p i c  of ny p r e s e n t a t i o n  

h c r c  today "SPACE VEHICLES FOR TIE PEACEFUL EXPLORATION OF IKNER SOLAR 

SYSTEN. " 

A n a t u r a l  outgrowth of t h e  m i l i t a r y  and ~ r e s t i g e  f a c e t s  of  space cx? lo ra t ion  

i s  t h e  0,ucstion of whether t h i s  a c t i v i t y ,  i n  tima, w i l l  r c p l a c e  t h o  f o r c e s  

which havc h i s t o r i c a l l y  d r iven  na t ions  i n t o  armed c o n f l i c t .  
-. 

Any fiuiiiacr e f  s o c i a l  s c i c n t j . s t s  and h i s t o r i a n s  havc specula tcd  t h a t  

t h i s  tight oc.cur, The theo ry  is  t h a t  t h c  conquost of  spacc may provc t o  bc  

thc  no ra l  cqu iva l cn t  of  war by s u b s t i t u t i n g  f o r  c e r t a i n  m a t e r i a l  and 

psychological needs u s u a l l y  suppl icd  through war; t h a t  tho absorp t ion  of  ene rg i e s ,  

resources,  imagination, and aggressiveness On p u r s u i t  of  t h e  space adventure nay 

bcconc an e f f c c t i v o  way o f  n a i n t a i n i n g  peace. 



. - 
Put another  way, na t ions  might become tqextrovertcd" t o  tho  p o i n t  whcre 

t h e i r  urge t o  ovcrcome the  unknown would dwarf t h e i r  h i s t o r i c  d e s i r e s  f o r  

poircr, wealth,  and r ecogn i t i on  - a t t r i b u t e s  which have s o  o f t c n  l ed  t o  war i n  

t h e  p a s t ,  

The f a c t  t h a t  t he  United Nations, late i n  1959, agreed t;o s o t  up a 

pcrmancnt Committee on tho PcaccfuZ Uscsof Outer Spaco a t t e s t s  t o  tha hopes 

and p o t e n t i a l  of such a development, 

O f  course ,  whether t h i s  condi t ion  w i l l  a c t u a l l y  develop i s  anybody's 

guess.  But i n  a  world whcre b r u t e  fo rce  i s  becoming i n c r e a s i n g l y  dangerous 

and c a t a s t r o p h i c ,  the  bare p o s s i b i l i t y  of such a r e s u l t  should n o t  be ifinorcd 

.by those  who rxay be contemplating rlze values of space exp lo ra t ion .  It could 

bc the h i g h e s t  value of them a l l ,  
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