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OPPORTUNITIES FOR EUROPEAN PAYLOADS ON THE SATURN VEHICLE 

The two s t a g e  ve r s i on  of t h e  Sa turn  I veh i c l e  has flown four  t imes and placed 

a t o t a l  of approximately 100,000 pounds i n t o  e a r t h  o r b i t .  These i n i t i a l  

f l i g h t s  have been designed t o  t e s t  t he  veh i c l e  performance and, except  f o r  

t h e  l a s t  f l i g h t ,  have no t  been f o r  t h e  purpose of p l ac ing  s c i e n t i f i c  payloads 

i n t o  t h e  space environment. The tremendous weight-carrying c a p a b i l i t y  of 

t h i s  v e h i c l e  and t h e  v e h i c l e s  t o  fol low has l e d  us  t o  cons ider  t h e  concept of 

a u x i l i a r y  o r  piggyback accommodations on Saturn.  I n  t h i s  sense ,  t h e  a u x i l i a r y  

payload would be furn ished  by an independent experimenter ,  mounted on t h e  

v e h i c l e  o r  payload i t s e l f  wi th  minimum i n t e r f e r e n c e ,  and flown a s  a passenger 

t o  t h e  intended o r b i t .  Because t h e  veh i c l e  w i l l  be flown f o r  another  primary 

purpose,  t h e  c o s t  of t h e s e  accommodations w i l l  be low. The high weight- 

c a r r y i n g  c a p a b i l i t y ,  low c o s t ,  and high volume a v a i l a b i l i t i e s  = make t h i s  

t ype  of space c a r r i e r  a t t r a c t i v e  t o  European experimenters .  

It is our  understanding t h a t  i n  t h e  major i ty  of cases ,  t h e  European payload 

agenc ies  may f?ce some unique problems. I n  most European coun t r i e s ,  payloads 

a r e  designed by t h e  u n i v e r s i t i e s .  The u n i v e r s i t i e s ,  i n  t u r n ,  con t r ac t  w i th  

European i n d u s t r y  t o  f a b r i c a t e  t h e  payload a s  a whole, o r  t o  f u r n i s h  compo- 

nen t  p a r t s  of t h e  payload. These payloads a r e  l a r g e l y  government-sponsored, 

w i th  funding and p r i o r i t y  being determined by t h e  c e n t r a l  n a t i o n a l  agency. 

The fo l lowing  ques t i ons  must occur t o  a European experimenter  who has a 

p a r t i c u l a r  payload i n  mind: (1) Does my payload s a t i s f y  a n a t i o n a l  o r  

European goa l  and thereby provide an i ncen t i ve  f o r  au tho r i za t i on? ,  ( 2 )  I s  

funding a v a i l a b l e ? ,  and (3) Is t h e r e  a veh i c l e  which can ca r ry  my experiment? 



I n  t h i s  p a p e r ,  we w i l l  n o t  d e a l  w i t h  t h e  f i r s t  two q u e s t i o n s ,  which must b e  

of i n t e r e s t  t o  e v e r y  p o t e n t i a l  e x p e r i m e n t e r ,  b u t  o n l y  w i t h  t h e  l a s t  q u e s t i o n  

of  v e h i c l e  a v a i l a b i l i t y .  

S e v e r a l  v e h i c l e  o p p o r t u n i t i e s  a r e  open t o  European e x p e r i m e n t e r s .  For  pay- 

l o a d s  i n  t h e  sound ing  r o c k e t  c l a s s ,  t h e r e  a r e  many s o l i d  p r o p e l l a n t ,  m u l t i -  

s t a g e  p robes .  For medium range  b a l l i s t i c  e x p e r i m e n t s ,  v e h i c l e s  such  a s  t h e  

Blue S t r e a k  o r  Diamant e x i s t .  F o r  o r b i t a l  e x p e r i m e n t s ,  t h e  ELDO l a u n c h e r  

v e h i c l e  h a s  a  s i g n i f i c a n t  pay load  c a p a c i t y .  At a 300 n a u t i c a l  m i l e  o r b i t ,  

LLDO A  can p l a c e  a pay load  o f  approx ima te ly  2800 pounds;  t h e  p r o j e c t e d  ELDO B ,  

5500 pounds.  For  deep s p a c e  p r o b e s ,  ELDO A can e s c a p e  a pay load  of  a b o u t  

100 pounds; ELDO E ,  1000 pounds.  However, i t  would seem t h a t  because  of  t h e  

l i m i t e d  number of v e h i c l e s  t o  b e  l aunched ,  t h e  r e s t r i c t e d  volume and w e i g h t ,  

many p o t e n t i a l  e x p e r i m e n t s  cou ld  n o t  f i n d  accommodation on t h i s  v e h i c l e  f o r  

manv y e a r s .  

2\s vou may know, ou r  Government h a s  r e q u e s t e d  p o t e n t i a l  e x p e r i m e n t e r s  t o  

submi t  t h e i r  s u g g e s t i o n s ,  f o r  pay loads  t o  be  c a r r i e d  aboa rd  v e h i c l e s  f u r n i s h e d  

and l aunched  by t h e  Un i t ed  S t a t e s .  S p e c i f i c a l l y  i n c l u d e d  i n  t h i s  i n v i t a t i o n  

a r e  expe r imen t s  f o r  OGO, OAO, Ximbus, AOSO, E x p l o r e r  s a t e l l i t e s ,  g e o d e t i c  

s a t e l l i t e s ,  sound ing  r o c k e t s  and b a l l o o n s ,  X-15 a i r c r a f t ,  and i n  t h e  Apo l lo  

e a r t h  o r b i t a l  and l u n a r  l a n d i n g  programs.  The KASA document summariz ing t h e  

o p p o r t u n i t i e s  f o r  f l i g h t s  a s  p a s s e n g e r s  i n  t h e s e  p a y l o a d s  i s ,  Cppor7tu?zities 

;LF tJarticipat,ion i n  Space Flight Inves t igat ions ,  p u b l i s h e d  by Homer E.  Kewel l ,  

A s s o c i a t e  A d m i n i s t r a t o r  f o r  Space S c i e n c e  and A p p l i c a t i o n s ,  d a t e d  J a n u a r y ,  

1965.  P r e v i o u s  examples of i n t e r n a t i o n a l  c o o p e r a t i o n  w h e r e i n  t h e  U n i t e d  S t a t e s  

h a s  l aunched  f o r e i g n  p a y l o a d s  i n c l u d e  t h e  Canadian A l o u e t t e  I ,  l aunched  by a  



ThorIAgena from t h e  Western T e s t  Range i n  September, 1962; t h e  United 

Kingdom A r i e l ,  launched by a De l t a  from t h e  E a s t e r n  Tes t  Range i n  A p r i l ,  

1962; and t h e  Uni ted Kingdom payload UK-2, launched by a Scout from Wallops 

I s l a n d  i n  March, 1964. P r o j e c t e d  exper iments  i n c l u d e  t h e  Canadian Aloue t t e  B 

t o  b e  launched on a Thor/Agena B ,  t h e  Canadian I n t e r n a t i o n a l  S a t e l l i t e  f o r  

I o n o s p h e r i c  S t u d i e s  scheduled f o r  a Thrus t  Augmented D e l t a ,  exper iments  on 

t h e  O r b i t i n g  Geophysical  Observatory scheduled f o r  a Thor/Agena, and t h e  

Uni ted Kingdom exper iments  on t h e  OSO and OAO. 

With t h i s  t y p e  of p rev ious  coopera t ion  a s  a model, l e t  u s  cons ide r  f o r  a 

moment t h e  p o t e n t i a l  a p p l i c a t i o n  of European payloads  t o  t h e  S a t u r n  program. 

I n  t h e  Government p u b l i c a t i o n  NPC 500-9, t i t l e d ,  ApolZo I n - F l i g h t  Experiment 

Guide, d a t e d  September 15 ,  1964, NASA summarizes t h e  space  a v a i l a b l e  i n  t h e  

Apol lo  s p a c e c r a f t  command module, Apollo s e r v i c e  module, and l u n a r  excurs ion  

module (LEM) shown i n  F igure  1. The o r i e n t a t i o n  of t h e s e  u n i t s  du r ing  t r a n s -  

l u n a r  f l i g h t  i s  shown i n  F igure  2 .  General  ground r u l e s  s e t  f o r t h  by NASA 

i n  t h i s  document i n c l u d e :  

1. The i n f l i g h t  exper iments  s h a l l  b e  conducted on a non- in te r fe rence  

b a s i s  t o  t h e  pr imary and a l t e r n a t e  miss ions .  

2. A l l  f l i g h t  equipment must meet Apollo f l i g h t  q u a l i f i c a t i o n  r e q u i r e -  

ment s. 

3 .  Launchings w i l l  n o t  b e  delayed because of n o n a v a i l a b i l i t y  of a n  

exper iment .  

The S a t u r n  v e h i c l e  can a l s o  p rov ide  accommodations f o r  payloads  t h a t  do n o t  

r e q u i r e  manned a t t e n t i o n .  These t y p e s  of exper iments  can b e  p laced  i n  t h e  

LEM a d a p t e r  o r  i n  t h e  S-IVB s t a g e  i t s e l f .  



FIGURE 1 
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The S a t u r n  I B  v e h i c l e  (shown i n  F i g u r e  3) h a s  been  des igned  t o  p l a c e  t h e  

Apol lo  command module, s e r v i c e  module ( p a r t i a l l y  l o a d e d )  and l u n a r  e x c u r s i o n  

module i n  e a r t h  o r b i t  f o r  p r a c t i c e  rendezvous,  r e - e n t r y  t e s t s ,  and command 

and c o n t r o l  sys tem o p e r a t i o n s .  The v e h i c l e  h a s  t h e  c a p a b i l i t y  of p l a c i n g  

35,000 pounds i n t o  a  100 n a u t i c a l  m i l e  o r b i t .  The S-IVB s t a g e  i t s e l f  c a n  

p r o v i d e  a t t i t u d e  c o n t r o l  f o r  4-112 hours  a f t e r  i n j e c t i o n .  I f  a  Cen taur  t h i r d  

s t a g e  i s  added t o  t h i s  two s t a g e  c o n f i g u r a t i o n ,  t h e  S a t u r n  I B  v e h i c l e  h a s  a n  

escape  c a p a b i l i t y  of approx imate ly  12,000 pounds. F i g u r e  3 a l s o  shows t h e  

t h r e e  s t a g e  v e h i c l e .  Performance of t h e  S a t u r n  IB is  shown i n  F i g u r e s  4  and 

5 ,  b o t h  f o r  t h e  two s t a g e  and t h r e e  s t a g e  v e r s i o n s .  

Wi th in  t h e  S-IVB s t a g e  i t s e l f  t h e r e  a r e  s e v e r a l  a r e a s  where a u x i l i a r y  p a y l o a d s  

can b e  accommodated. These a r e  shown s c h e m a t i c a l l y  i n  F i g u r e  6 .  Payload 

volume 1 i n d i c a t e s  a  pod mounted e x t e r n a l l y  t o  t h e  S-IVB; pay load  volumes 2 ,  

3 ,  and 4a r e p r e s e n t  s p a c e  a v a i l a b l e  on t h e  forward equipment r a c k s  of t h e  

s t a g e ;  volume 4b r e p r e s e n t s  s p a c e  a v a i l a b l e  forward of t h e  hydrogen t a n k  

dome; volume 5  i s  on t h e  a f t  s k i r t ;  volume 6 i s  on t h e  t h r u s t  s t r u c t u r e ;  and 

volume 7 i s . s p a c e  w i t h i n  t h e  hydrogen t a n k  i t s e l f .  T y p i c a l  c o n f i g u r a t i o n s  of 

t h e  e x t e r n a l  volume 1 a v a i l a b l e  a r e  shown i n  F i g u r e  7 .  

I n  summary, t h e n ,  t h e  S a t u r n  v e h i c l e  o f f e r s  an  o p p o r t u n i t y  t o  e x p e r i m e n t e r s  

t o  f l y  t h e i r  pay loads  i n  volumes t h a t  pe rmi t  man's a t t e n t i o n ,  o r  t h a t  c a n  b e  

mounted and o p e r a t e d  remotely .  Payloads  c a n  b e  accommodated i n  t h e  command 

module, s e r v i c e  module, o r  on t h e  LEM i f  t h e y  r e q u i r e  manned a t t e l l t i o n ;  i n  t h e  

LEM a d a p t e r ,  t h e  i n s t r u m e n t  u n i t ,  o r  t h e  S-IVB s t a g e  i f  t h e y  can  be  r emote ly  

o p e r a t e d .  A summary of t h e s e  accommodations i s  shown i n  F i g u r e  8. Of c o u r s e ,  
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t h e  pr imary miss ion  of a n  i n d i v i d u a l  v e h i c l e  w i l l  determine t h e  exac t  excess  

weigh t -car ry ing  c a p a b i l i t y  of t h a t  v e h i c l e  and each i n d i v i d u a l  experiment w i l l  

r e q u i r e  n e g o t i a t i o n  with t h e  proper  Governmental agency. 

The S a t u r n  program today i n c l u d e s  o r b i t a l  f l i g h t s  and l u n a r  f l i g h t s ,  both 

manned and unmanned. The program w i l l  probably i n c l u d e  a t  some f u t u r e  d a t e ,  

follow-on f l i g h t s  involv ing  even more demanding miss ions .  One such mission 

be ing  planned c u r r e n t l y  is  t h e  unmanned payload Voyager mission t o  Mars t h a t  

i n v o l v e s  t h e  t h r e e  s t a g e  S a t u r n  I B  v e h i c l e .  Fu ture  miss ions  beyond Voyager 

may i n c l u d e  f l i g h t s  t o  synchronous e a r t h  o r b i t ,  s o l a r  probes,  Jup i te r /Mercury  

fly-by miss ions ,  escape from t h e  s o l a r  system, ou t  of t h e  e c l i p t i c  probes,  

and probes  t o  t h e  s u r f a c e  of t h e  Sun i t s e l f .  

So we s e e  t h a t  t h e  Saturn/Apollo program has  i n v i t e d  experiments which can be  

accommodated a s  p a r t  of t h e  Apollo mission.  These experiments can be  mounted 

i n  t h e  manned p o r t i o n  o r  i n  t h e  unmanned p o r t i o n  of t h e  s p a c e c r a f t  o r  v e h i c l e ,  

and t h e  v e h i c l e  i t s e l f  h a s  a  g r e a t  p o t e n t i a l  f o r  f u t u r e  mission use.  

Why should  you, a s  European i n d u s t r i a l i s t s ,  be  i n t e r e s t e d  i n  f l y i n g  exper i -  

ments? F i r s t ,  because t h i s  i n v i t a t i o n  r e p r e s e n t s  a  r e s o u r c e  which might be 

a v a i l a b l e  t o  you cheaply.  Second, because t h i s  resource  might f u r n i s h  t o  

you a  unique means of development through which you could f u r t h e r  your own 

work. Thi rd ,  because s u c c e s s f u l  f l i g h t s  of experiments  i d e n t i f i e d  wi th  

Europe can prov ide  important  mot iva t ion  and s t i m u l a t i o n  t o  your n a t i o n a l  

programs o r  t o  your  i n t e r n a t i o n a l  combined e f f o r t s .  



I n  o r d e r  f o r  a  f o r e i g n  exper imenter  t o  p r e s e n t  h i s  planned experiment and 

r e q u e s t  space on a  S a t u r n  v e h i c l e ,  he  w i l l  have t o  f i r s t  c o n t a c t  M r .  A. W.  

F r u t k i n ,  A s s i s t a n t  Admin i s t ra to r  f o r  I n t e r n a l  A f f a i r s ,  NASA Headquar te r s ,  

washington; D .  C .  M r .  F r u t k i n ,  i n  t u r n ,  w i l l  t r a n s m i t  t h e  in fo rmat ion  p re -  

s e n t e d  t o  t h e  proper  NASA agency. This  agency w i l l  review t h e  exper iment  

i n  c o n t e x t  w i t h  o t h e r s  a l r e a d y  planned and w i t h  space a v a i l a b l e .  Some s p e c i -  

f i c  in fo rmat ion  which w i l l  be  r e q u i r e d  dur ing  t h e  i n i t i a l  p r e s e n t a t i o n  

i n c l u d e s  : 

Experiment t i t l e  

P roposa l  o r i g i n a t o r  

Amount of a s t r o n a u t  t ime reques ted  

E l e c t r i c a l  power requirements  

Cont ro l  f u e l  requirements  

Weight 

Volume 

Purpose and a p p l i c a t i o n  of experiment 

D e s c r i p t i o n  of exper imental  procedure  

Descr ip t ion  of equipment development 

D e s c r i p t i o n  of development program by which f l i g h t  
be  produced 

hardware w i l l  

I f  you have an experiment t o  propose,  you should f i r s t  c o n t a c t  M r .  F r u t k i n .  

You should r e a l i z e  t h a t  t h e  payload w i l l  be compet i t ive  w i t h  t h o s e  proposed 

from t h e  United S t a t e s .  Your payload must ,  of course ,  be  f inanced  by your  

government o r  through some o t h e r  European agency. Even w i t h  t h e s e  c o n d i t i o n s  

met,  I cannot promise a t  t h i s  p o i n t  t h a t  your payloads w i l l  be  accep ted .  



Xever the less ,  I hope t h e  p o s s i b i l i t y  of f l i g h t  on our  l a r g e  launch v e h i c l e s  

w i l l  s t imulape  your th ink ing  and your proposals  t o  our Government. 

With t h e  r e g u l a r i t y  of t h e  planned Sa turn  f l i g h t  program and t h e  high poten- 

t i a l  payloads a v a i l a b l e ,  i t  would appear  t h a t  Sa turn  o f f e r s  t h e  European 

experimenter  a n  oppor tun i ty  t o  accomplish economic and expedient  t e s t i n g  

i n  t h e  space  environment. 
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