
3 9 7  

S P A C E  P O L I C I E S  AND P R O B L E M S  

20 N o v e m b e r  1959 

C O N T E N T S  

I N T R O D U C T I O N - - R e a r  A d m i r a l  G. S. P a t r i c k ,  USN, D e p u t y  
C o m m a n d a n t ,  I n d u s t r i a l  C o l l e g e  of the A r m e d  
F o r c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S P E A K E R - - D r .  T. K e i t h  G lennan ,  A d m i n i s t r a t o r ,  N a t i o n a l  
A e r o n a u t i c s  and  Space  A d m i n i s t r a t i o n  . . . . . . . . . . . . .  

G E N E R A L  DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

P a ~ e  

1 

17 

NOTICE 

T h i s  i s  a t r a n s c r i p t  of m a t e r i a l  p r e s e n t e d  to the r e s i d e n t  s t u d e n t s  
a t  the I n d u s t r i a l  C o l l e g e  of the A r m e d  F o r c e s .  M e m b e r s  of  the  C o l l e g e  
m a y  quote  i t  on ly  in  s t u d e n t  r e p o r t s  o r  p u b l i c a t i o n s  f o r  u s e  wi th in  the 
C o l l e g e .  O t h e r  p e r s o n s  m a y  not  quote  o r  e x t r a c t  f o r  p u b l i c a t i o n ,  r e p r o -  
d u c e ,  o r  o t h e r w i s e  copy  th is  m a t e r i a l  w i thou t  s p e c i f i c  p e r m i s s i o n  f r o m  
the a u t h o r  and  f r o m  the C o m m a n d a n t ,  I C A F ,  in  e a c h  c a s e .  
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Dr .  T. K e i t h  G l e n n a n ,  A d m i n i s t r a t o r  of the N a t i o n a l  A e r o n a u t i c s  
and  Space  A d m i n i s t r a t i o n  s i n c e  i ts  c r e a t i o n  in  1958, w a s  b o r n  in  
E n d e r l i n ,  N o r t h  Dakota ,  on 8 S e p t e m b e r  1905. He was  g r a d u a t e d  wi th  
h o n o r s  f r o m  the She f f i e ld  S c i e n t i f i c  Schoo l  of Ya le  U n i v e r s i t y  and  has  
r e c e i v e d  h o n o r a r y  d e g r e e s  a t  d o c t o r a t e  l e v e l  f r o m  f ive  c o l l e g e s  and  
u n i v e r s i t i e s .  He is  a f e l l o w  of the A m e r i c a n  A c a d e m y  of A r t s  and  
S c i e n c e s .  In  1942 he j o i n e d  the N a v y ' s  U n d e r w a t e r  Sound L a b o r a t o r i e s  
as  a d m i n i s t r a t o r  and  then  as  d i r e c t o r ,  r e c e i v i n g  the M e d a l  f o r  M e r i t  
f o r  his  c o n t r i b u t i o n s  to r e s e a r c h  d u r i n g  the w a r .  His  l a t e r  g o v e r n m e n -  
ta l  r e s p o n s i b i l i t i e s  h a v e  i n c l u d e d  m e m b e r s h i p  on the A t o m i c  E n e r g y  
C o m m i s s i o n ,  on the b o a r d  of the N a t i o n a l  S c i e n c e  F o u n d a t i o n ,  and  on 
the C o u n c i l  on F i n a n c i a l  Aid  to E d u c a t i o n .  S ince  1947 he h a s  b e e n  
p r e s i d e n t  of the C a s e  I n s t i t u t e  of T e c h n o l o g y ,  and  he was  on the b o a r d  
of s e v e r a l  l a r g e  c o r p o r a t i o n s .  He took l e a v e  of a b s e n c e  f r o m  C a s e  and  
r e s i g n e d  f r o m  h i s  b u s i n e s s  ob l i ga t i ons  in o r d e r  to a s s u m e  his  p r e s e n t  
p o s i t i o n  of r e s p o n s i b i l i t y .  Th i s  is  h i s  f i r s t  l e c t u r e  a t  the I n d u s t r i a l  
C o l l e g e .  
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S P A C E  P O L I C I E S  AND P R O B L E M S  

20 N o v e m b e r  1959 

A D M I R A L  P A T R I C K :  Good m o r n i n g .  Wi thou t  a doubt ,  the s u b -  
j e c t  of " S p a c e  P o l i c i e s  and  P r o b l e m s "  i s  o u r  n e w e s t  t a lk  in  the  I n d u s -  
t r i a l  C o l l e g e  s c i e n c e  and  s e c u r i t y  p r o g r a m .  

In  ou r  N a t i o n a l  S e c u r i t y  S e m i n a r s ,  p r e v i o u s l y  c a l l e d  N a t i o n a l  
D e f e n s e  R e s o u r c e s  C o n f e r e n c e s ,  we g ive  a 5 0 - m i n u t e  ta lk  on o u t e r  
s p a c e .  We s t a t e  tha t  p e r h a p s  o u r  g r e a t e s t  ga in  f r o m  o u r  s p a c e  p r o g r a m  
wi l l  be the b a s i c  k n o w l e d g e  we wi l l  ob ta in .  F r o m  this  we d e r i v e  o u r  c a -  
p a b i l i t y  to a c c o m p l i s h  m i s s i o n s  wh ich  a r e  b e n e f i c i a l  to both  o u r  c i v i l i a n  
and  o u r  m i l i t a r y  w e l l - b e i n g .  

O u r  s p e a k e r  t oday  i s  on l e a v e  f r o m  the p r e s i d e n c y  of C a s e  I n s t i t u t e  
of T e c h n o l o g y  and  i s  the A d m i n i s t r a t o r  of the N a t i o n a l  A e r o n a u t i c s  and  
S p a c e  A d m i n i s t r a t i o n .  You have  n o t e d  f r o m  h i s  b i o g r a p h y  tha t  he  i s  
w e l l  q u a l i f i e d  f o r  the c h a l l e n g i n g  p o s i t i o n  he  h o l d s .  His  a u t h o r i t y  w a s  
r e c e n t l y  e x p a n d e d  by the P r e s i d e n t i a l  d i r e c t i v e  m o v i n g  t r u e  s p a c e  p r o -  
g r a m s  f r o m  DOD to NASA. T h i s  m a k e s  h i m  in  f a c t  the d i r e c t o r  of o u r  
c o u n t r y ' s  s p a c e  p r o g r a m .  

I t  i s  a p l e a s u r e  to p r e s e n t  to the C o l l e g e  Dr .  T. K e i t h  G l e n n a n  on 
the o c c a s i o n  of h i s  f i r s t  a p p e a r a n c e .  Dr .  G lennan .  

DR. GLENNAN:  T h a n k  you  A d m i r a l  P a t r i c k .  Good m o r n i n g ,  
G e n t l e m e n :  I a m  going  to ta lk  to you  this  m o r n i n g  off  the cuff .  I h a v e  
a f ew n o t e s ,  in  o r d e r  to give s o m e  o r d e r  to th is  p r e s e n t a t i o n .  I a m  go-  
ing  to a s s u m e  tha t  y o u  would  Like to have  an  ou t l ine  of o u r  o r g a n i z a t i o n  
and  who we a r e ,  wha t  we a r e  a t t e m p t i n g  to do, and  what  we th ink we 
m a y  be ab le  to do in  the f u t u r e .  I a m  v e r y  g lad  to h a v e  an o p p o r t u n i t y  
to d i s c u s s  wi th  th is  g r o u p  p a r t i c u l a r l y  the p r o b l e m s  tha t  we f a c e ,  and  
I wi l l  be h a p p y  to a t t e m p t  to a n s w e r  the q u e s t i o n s  which  y o u  m a y  h a v e .  

I th ink you  ough t  to r e a l i z e  f i r s t  tha t  NASA w a s  b o r n  out  of a s t a t e  
of h y s t e r i a ;  tha t ,  i n d e e d ,  ff Sputnik  n u m b e r  one h a d  no t  b e e n  put  in to  
o rb i t ,  i t  i s  h i g h l y  i m p r o b a b l e  tha t  t h e r e  wou ld  be a NASA. T h i s  d o e s n ' t  
m e a n ,  in  m y  op in ion ,  tha t  t h e r e  wou ld  not  be a c t i v i t y  in s p a c e ,  but  i t  
s u r e l y  m e a n s  tha t  t h e r e  would  be l e s s  f e v e r i s h  a c t i v i t y  and  a m o r e  
o r d e r l y  p r o g r a m  than  we p r e s e n t l y  h a v e .  I s u s p e c t  i t  wou ld  m e a n  in  the 
m i l i t a r y  s e r v i c e s  s u b s t a n t i a l l y  l e s s  s u p p o r t  going  in to  m i l i t a r y  a c t i v i t i e s  
u s i n g  the s p a c e  e n v i r o n m e n t .  
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Bu t  the f a c t s  of l i fe  a r e  tha t  we a r e  in  b u s i n e s s  and  I s e e  no e s -  
c a p e  f r o m  s t a y i n g  in b u s i n e s s .  You s h o u l d  r e a l i z e  tha t  we a r e  s u b j e c t  
to the p r e s s u r e s  of s c i e n t i s t s  who f ind  now an o p p o r t u n i t y  to do s c i e n c e  
in  a new e n v i r o n m e n t .  Space  s c i e n c e  i t  i s  c a l l e d ,  but  th i s  i s  r e a l l y  
do ing  s c i e n c e  in  the s p a c e  e n v i r o n m e n t ,  and  i t  m a y  i n v o l v e  a n y  one  of 
the b r a n c h e s  of the p h y s i c a l  o r  the l i fe  s c i e n c e s .  We h a v e  p r e s s u r e s  
f r o m  i n d u s t r y ,  who f ind  tha t  the h a n d w r i t i n g  on the  w a l l  s u g g e s t s  a 
r e d u c t i o n  in m a n n e d  a i r c r a f t  and  p e r h a p s  a f i l l i n g  a t  s o m e  po in t  of the  
p i p e l i n e s  in m i s s i l e r y ,  and  so  h e r e  i s  the b r i g h t  new s p a c e  f i e l d  w h i c h  
i n t e r e s t s  t h e m  and  m i g h t  k e e p  t h e m  going.  

My f i r s t  few w e e k s  in  th i s  b u s i n e s s  w e r e  s p e n t  in  v i s i t i n g  m a n y  of  
the p l a n t s  tha t  h a v e  b e e n  a c t i v e  in  s u p p o r t  of  the  m i l i t a r y .  I t  w a s  v e r y  
i n t e r e s t i n g  to s e e  the n u m b e r s  of t h e m  tha t  h a d  c h a r t s  s h o w i n g  the d r o p -  
off  in  e m p l o y m e n t  f o r  t h e i r  peop l e ,  and  e a c h  one of t h e m  w a s  qui te  
h a p p y  to o f f e r  to u n d e r t a k e  the e n t i r e  U . S .  n a t i o n a l  s p a c e  p r o g r a m  f o r  
U S .  

The  m i l i t a r y  have  f o r  a long t i m e  h a d  i n t e r e s t  in  th i s ,  and  a p r o p e r  
i n t e r e s t ,  in  m y  op in ion .  I th ink t h e y  m a y  be h a v i n g  a l i t t l e  bi t  m o r e  
t r o u b l e  in  r e a l l y  na i l i ng  down wha t  tha t  i n t e r e s t  m a y  m e a n .  T h e r e  a r e  
p l e n t y  of i d e a s ,  but ,  w h e n  y o u  b r i n g  t h e m  down to an  a t t e m p t  a t  r e a l i t y ,  
t hey  don ' t  j e l l  qui te  as  we l l  a s  t h e y  do on p a p e r  o r  in  the m i n d s  of the 
e n t h u s i a s t s .  

T h e n  we do h a v e  t h e s e ,  wha t  I ca l l ,  j u s t  p l a i n  e n t h u s i a s t s ,  the 
C h r i s t o p h e r  C o l u m b u s '  of the m o d e r n - d a y  w o r l d .  I t  i s  i n t e r e s t i n g  to 
no te  tha t  the A m e r i c a n  R o c k e t  S o c i e t y ,  m e e t i n g  h e r e  th is  w e e k ,  of  
w h i c h  s o c i e t y  s o m e  of y o u  m a y  be m e m b e r s ,  i s  ga in ing  m e m b e r s  a t  
the  r a t e  of 300 a m o n t h .  T h e y  now h a v e  s o m e  14 ,000  m e m b e r s ,  and  
a l m o s t  h a l f  of t h e m  have  b e e n  m e e t i n g  h e r e  in  s o m e  of t h e s e  s e s s i o n s  
th is  w e e k ,  a l m o s t  7 ,000 .  

I t  i s  i n t e r e s t i n g  to note  th is  o b s e r v a t i o n .  I had  l u n c h  t h e r e .  I w a s  
e l e c t e d  an  h o n o r a r y  f e l low of the S o c i e t y ,  and,  a t  a l u n c h e o n  the  o t h e r  
day ,  w h e n  s e v e r a l  of us  w e r e  p r e s e n t e d  wi th  t h e s e  c e r t i f i c a t e s ,  I a s k e d  
the q u e s t i o n :  What  new h a s  b e e n  r e v e a l e d  o r  p r o p o s e d  a t  th is  s e s s i o n ?  
And  the a n s w e r  w a s ,  "No th ing .  " I c i t e  th i s ,  no t  in  d e r o g a t i o n  but r a t h e r  
a s  a n  i n d i c a t i o n  of the f a c t  tha t  th i s  i s  r e a l l y  a v e r y  new f i e l d ,  and  tha t  
we h a v e  a v e r y  g r e a t  w a y  to go b e f o r e  we wi l l  h a v e  the b a s i c  i n f o r m a -  
t ion  on w h i c h  to d e v e l o p  f u r t h e r  in to  the  f i e ld .  The  th ings  that  we 
s t a r t e d  wi th  a y e a r  o r  two y e a r s  ago a r e  s t i l l  the  e l e m e n t s  of the  p r o -  
g r a m  on w h i c h  we a r e  c o n c e n t r a t i n g ,  and  wi l l  c o n c e n t r a t e ,  un t i l  we  ga in  
e n o u g h  i n f o r m a t i o n  to l e a d  us in to  the  nex t  p h a s e  of e x p l o r a t i o n  in  s p a c e .  
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Well, with that somewhat, I think, factual background, let me pass 
on to what one would normally say were the early years. I have to say 
~Vthe early months, " because we have been in business only 15 months-- 
less than that--just about 14 months. The important dates in this busi- 
ness, as far as we are concerned, are 4 October 1957, which was the 
launching of Sputnik. ARPA, the Advance Research Projects Agency 
of the Department of Defense, was created by Executive order of the 
Secretary of Defense in February of 1958. A month or two later the 
President submitted to the Congress a proposal for the establishment of 
a civilian agency. This was debated--there were the usual debates: 
Should it be a military operation or should it be a civilian operation? 
There was the usual compromise. It was settled upon and the law was 
passed and signed on 99 July 1958, a year and one-half ago. I was 
nominated as the first Administrator on 8 August and on 19 August I was 
sworn in. I finished up some things I had to do at my College and went 
to work on 9 September and on 1 October last year we declared our- 
selves to be in business. 

Have many  of you r e a d  this law ? A few. I think i t  is  wor th  whi le  
jus t  giving you a v e r y  b r i e f  s u m m a r i z a t i o n  of the pol icy  s t a t e m e n t ,  the 
ob j ec t i ve s ,  and the o rgan i za t i on  se tup in the law to ach ieve  those ob jec -  
t ives .  

In the f i r s t  p lace ,  the C o n g r e s s  d e c l a r e s  it to be the po l icy  of the 
Uni ted  Sta tes  that ac t iv i t i e s  in space  should be devoted  to peace fu l  p u r -  
poses  for  the benef i t  of a l l  mankind .  F u r t h e r ,  the C o n g r e s s  d e c l a r e s  
that  the g e n e r a l  we l f a r e  and s e c u r i t y  of the United Sta tes  r e q u i r e  that  
adequate  p r o v i s i o n  be made  for  a e r o n a u t i c a l  and space  ac t i v i t i e s .  The 
C o n g r e s s  f u r t h e r  d e c l a r e s  that such  ac t iv i t i e s  sha l l  be the r e s p o n s i -  
bi l i ty  of and sha l l  be d i r e c t e d  by a c iv i l i an  agency ,  e x e r c i s i n g  con t ro l  
ove r  a e r o n a u t i c a l  and space  ac t i v i t i e s  s p o n s o r e d  by the Uni ted  S ta tes ,  
excep t  that a c t i v i t i e s  p e c u l i a r  to or  p r i m a r i l y  a s s o c i a t e d  with the de-  
v e l o p m e n t  of weapon s y s t e m s ,  m i l i t a r y  ope ra t i ons ,  o r  the defense  of 
the Uni ted  S ta tes ,  i nc lud ing  the r e s e a r c h  and deve lopmen t  n e c e s s a r y  to 
make  e f fec t ive  p r o v i s i o n  for  the de fense  of the Uni ted Sta tes ,  sha l l  be 
the r e s p o n s i b i l i t y  of the Defense  D e p a r t m e n t .  

We are enjoined to be active in a variety of fields, with objectives 
such as the expansion of human knowledge of phenomena in the atmos- 
phere and in space, improvement of the usefulness of aeronautical and 
space vehicles, development and operation of vehicles for activities in 
the atmosphere and in outer space, establishment of long-range studies 
of the potential benefits that may be gained from the use of outer space, 

et cetera. 
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I t  i s  a p e c u l i a r  law in the  s e n s e  tha t  the  P r e s i d e n t  i s  m a d e  an 

a c t i v e  p a r t  of i t .  He i s  i n t i m a t e l y  i n v o l v e d  u n d e r  the law in  the  m a n a g e -  
m e n t  of the  s p a c e  b u s i n e s s .  He h a s  c e r t a i n  d u t i e s ,  w h i c h  a r e  to s u r v e y  
a l l  s i g n i f i c a n t  a e r o n a u t i c a l  and  s p a c e  a c t i v i t i e s ,  i n c l u d i n g  the p o l i c i e s ,  
p l a n s ,  p r o g r a m s ,  and  a c c o m p l i s h m e n t s  of a l l  a g e n c i e s  in  the  U n i t e d  
S t a t e s  e n g a g e d  in  s u c h  a c t i v i t i e s .  He  i s  to d e v e l o p  a c o m p r e h e n s i v e  p r o -  
g r a m  of  a e r o n a u t i c a l  and  s p a c e  a c t i v i t i e s  to be c o n d u c t e d  by the  a g e n c i e s  
of  the  U n i t e d  S t a t e s .  And  t h e n  he  i s  to d e s i g n a t e  and  f ix  r e s p o n s i b i l i t y  
f o r  the  d i r e c t i o n  of m a j o r  a e r o n a u t i c a l  and  s p a c e  a c t i v i t i e s ,  a n d  p r o v i d e  
f o r  c o o p e r a t i o n  b e t w e e n  the  DOD and  o u r s e l v e s - - r e s o l v e  d i f f e r e n c e s  b e -  
t w e e n  the two a g e n c i e s .  

In  o r d e r  to a s s i s t  h i m  in  th i s  a c t i v i t y ,  t h e r e  i s  s e t  up a s p a c e  c o u n -  
c i l ,  the  N a t i o n a l  A e r o n a u t i c s  and  S p a c e  C o u n c i l ,  the  m e m b e r s h i p  of 
w h i c h  i n c l u d e s  by s t a t u t e  the  S e c r e t a r y  of  D e f e n s e ,  the  S e c r e t a r y  of  
S t a t e ,  the  C h a i r m a n  of the  A t o m i c  E n e r g y  C o m m i s s i o n ,  m y s e l f ,  the  
A d m i n i s t r a t o r ,  and  one  o t h e r  p e r s o n  f r o m  G o v e r n m e n t ,  p r e s e n t l y  Dr .  
A l a n  W a t e r m a n  of the  N a t i o n a l  S c i e n c e  F o u n d a t i o n ;  and  t h e n  t h r e e  p e r -  
s o n s  f r o m  c i v i l i a n  l i f e ;  p r e s e n t l y  t h e r e  i s  one  v a c a n c y  and  the  o t h e r  two 
a r e  J a c k  R i t a l i a t t a ,  p r e s i d e n t  of I l l i n o i s  I n s t i t u t e  of  T e c h n o l o g y ,  a n d  
D r .  D e t l e v  B r o n k ,  p r e s i d e n t  of the  N a t i o n a l  A c a d e m y  of S c i e n c e .  

T h i s  i s  an  a d v i s o r y  c o u n c i l .  I t  h a s  no  e x e c u t i v e  f u n c t i o n s .  I t  
a d v i s e s  the  P r e s i d e n t .  

T h e r e  i s  f u r t h e r  p r o v i d e d  a c i v i l i a n - m i l i t a r y  l i a i s o n  c o m m i t t e e .  
T h i s  i s  t a k e n ,  I a m  s u r e ,  f r o m  i t s  c o u n t e r p a r t ,  o r  p a r t i a l  c o u n t e r p a r t ,  
in  the  A t o m i c  E n e r g y  l aw.  As  a m a t t e r  of  f a c t ,  a l l  t h r o u g h  th i s  law 
t h e r e  a r e  e l e m e n t s  tha t  w o u l d  i n d i c a t e  a r e l i a n c e  u p o n  the  A t o m i c  
E n e r g y  law as  a b a s i c  law.  T h e  c i v i l i a n - m i l i t a r y  l i a i s o n  c o m m i t t e e  i s  
c o m p o s e d  of r e p r e s e n t a t i v e s  of the  t h r e e  s e r v i c e s  and  of the  S e c r e t a r y  
of D e f e n s e .  I t  i s  c h a i r e d  by a m a n  a p p o i n t e d  by the  P r e s i d e n t ,  p r e s e n t l y  
W i l l i a m  M. H o l a d a y ,  f o r m e r l y  D i r e c t o r  of G u i d e d  M i s s i l e s  i n  t he  D e -  
p a r t m e n t  of D e f e n s e .  T h e  r e p r e s e n t a t i o n  f r o m  the  m i l i t a r y  s e r v i c e s  
and  the  S e c r e t a r y ' s  o f f i ce  i s  m a t c h e d  by e q u a l  r e p r e s e n t a t i o n  f r o m  the  
c i v i l i a n  a g e n c y .  

I t h ink  tha t  i s  e n o u g h  to g ive  y o u  a f e e l i n g  f o r  the  o r g a n i z a t i o n a l  
s e t u p  r e q u i r e d  by l aw.  I t h ink  i t  s h o u l d  be p l a i n  to y o u  t h a t  t h e r e  i s  i n  
t h i s  s e t u p  a m p l e  o p p o r t u n i t y  f o r  c o n f l i c t .  I n  a d e m o c r a c y ,  w h e r e  we 
do e v e r y t h i n g  in  the  o p e n ,  t h e r e  a r e  l o t s  of p e o p l e  who  w o u l d  l i k e  to 
p o i n t  to a g r e a t  d e a l  of c o n f l i c t  b e t w e e n  the  m i l i t a r y  and  o u r s e l v e s ,  and  
I w i l l  t r y  to d e a l  w i th  t h i s  a l i t t l e  b i t  l a t e r  and  s h o w  you  tha t  r e a l l y  we 
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h a v e  found  a w a y  of l iv ing  t o g e t h e r  and d iv id ing  up the r e s p o n s i b i l i t i e s  
in  a v e r y  e f f e c t i v e  m a n n e r .  

We wen t  in to  b u s i n e s s  h a v i n g  to r u n  p r e t t y  f a s t  as  o u r  f e e t  h i t  the 
g r o u n d .  We w e r e  ab le  to do this  b e c a u s e  NACA was  a b s o r b e d  by law in to  
o u r  o r g a n i z a t i o n .  In e s s e n c e  we g r e w  out  of NACA. Th i s  N a t i o n a l  Ad-  
v i s o r y  C o m m i t t e e  f o r  A e r o n a u t i c s ,  as  m a n y  of you  know,  was  a 4 3 - y e a r . .  
old o r g a n i z a t i o n  w h i c h  was  p r o b a b l y  the f i n e s t  a e r o n a u t i c a l  r e s e a r c h  
o r g a n i z a t i o n  in  the w o r l d ,  wi th  s o m e  8 ,000  peop le ,  a t h i r d  of t h e m  p r o -  
f e s s i o n a l  p e o p l e ,  wi th  t h r e e  v e r y  l a r g e  l a b o r a t o r i e s ,  at  L a n g l e y ,  a t  
L e w i s ,  and  at  A m e s  out  in C a l i f o r n i a ,  wi th  a h i g h - s p e e d  f l igh t  s t a t i o n  
at  E d w a r d s ,  C a l i f o r n i a ,  and the Wa l lops  I s l a n d  s t a t i o n  out on the V i r -  
g in ia  c o a s t .  I n t e r e s t i n g l y  e n o u g h - - t h o u g h  few peop le  know wha t  Wal lops  
I s l a n d  i s - - s o m e t h i n g  m o r e  than 10, 000 r o c k e t s  h a v e  b e e n  f i r e d  f r o m  
Wal lops  I s l a n d  of a v a r i e t y  of t y p e s ,  and  m u c h  of the w o r k  on n o s e - c o n e  
d e v e l o p m e n t  w a s  done in tha t  i n s t a l l a t i o n .  

We a c q u i r e d ,  a t  the t i m e  we w e n t  in to  b u s i n e s s ,  on 1 O c t o b e r  the 
V a n g u a r d  p r o g r a m  and  r e s p o n s i b i l i t y  f o r  i t .  A coup le  h u n d r e d  s c i e n -  
f i s t s  c a m e  o v e r  wi th  tha t .  Then ,  in  D e c e m b e r  l a s t  we a c q u i r e d  the J e t  
P r o p u l s i o n  L a b o r a t o r y  in  P a s a d e n a ,  C a l i f o r n i a ,  o p e r a t e d  f o r  the 
A r m y  by Ca l  T e c h .  T h i s  was  t r a n s f e r r e d  to us and  i s  now o p e r a t e d  
u n d e r  c o n t r a c t  wi th  Ca l  T e c h  the m a n a g e r ,  and  NASA the c o n t r a c t o r .  

We a s k e d  l a s t  y e a r  f o r  the t r a n s f e r  to NASA of Von B r a u n ' s  g r o u p  
in  H u n t s v i l l e .  Th i s  was  d e n i e d  on the b a s i s  tha t  the d e f e n s e  p o s t u r e  of 
the U n i t e d  S t a t e s  would  s u f f e r  i f  th is  was  done ,  and  i t  is  on ly  w i t h i n  the 
l a s t  two o r  t h r e e  w e e k s  tha t  the P r e s i d e n t  ha s  now i n d i c a t e d  h i s  i n t e n t  
to t r a n s f e r  tha t  g r o u p  to NASA. The  law r e q u i r e s  now that  this  l ie  on 
the d e s k  of the C o n g r e s s  f o r  60 d a y s  a f t e r  they  c o m e  in  s e s s i o n .  If  t h e y  
d o n ' t  d e n y  i t  in  tha t  p e r i o d  of t i m e ,  i t  wi l l  b e c o m e  law.  U n f o r t u n a t e l y ,  
of  c o u r s e ,  th is  m e a n s  that ,  f o r  the f o u r - m o n t h  i n t e r v a l  b e t w e e n  the t i m e  
w h e n  the P r e s i d e n t  i n d i c a t e d  h i s  i n t e n t i o n  and  the t i m e  w h e n  i t  c a n  b e -  
c o m e  a f ac t ,  w e ' v e  got  an  i n t e r i m  m a n a g e m e n t  s i t u a t i o n  wh ich  i s  not  
the b e s t  f o r  a h a r d - h i t t i n g  t e a m  s u c h  as  W e r n h e r  von B r a u n  h a s  down 
t h e r e .  

T h i s  g r o u p i n g  of p e o p l e - - 8 , 0 0 0  in NACA,  200 in  V a n g u a r d ,  a r e -  
c r u i t m e n t  wh ich  b r i n g s  us  the b e g i n n i n g s  of the G o d d a r d  Space  F l i g h t  
S ta t ion  h e r e  in  B e l t s v i l l e ,  and  the H u n t s v i l l e  o p e r a t i o n  of abou t  5 , 0 0 0 - -  
wi l l  m e a n  tha t  by 30 J u n e  nex t  y e a r  t h e r e  wi l l  be s o m e w h a t  m o r e  than  
15 ,000  peop le  on the F e d e r a l  p a y r o l l  in  th is  a c t i v i t y ,  p lus  the 2 , 4 0 0  c o n -  
t r a c t  p e o p l e  a t  J P L .  
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What  i s  the s i z e  of o u r  b u d g e t ?  On 30 S e p t e m b e r  l a s t  we w e r e  
o p e r a t i n g  NACA at  a $100 m i l l i o n  c l ip .  The  nex t  m o r r t i n g  we  w e r e  o p e r -  
a t i ng  a t  a $335 m i l l i o n  c l ip .  Our  r e q u e s t  f o r  funds  f o r  f i s c a l  1960 was  
f o r  $530  m i l l i o n ,  of  which  $45 m i l l i o n  w a s  a s u p p l e m e n t a l  f o r  1959 bu t  
d i d n ' t  c o m e  to us unt i l  A u g u s t  1959, s o  that  i t  r e a l l y  i s  l u m p e d  wi th  
1960. So i t  w a s  $530 m i l l i o n  and the C o n g r e s s  cu t  $30  m i l l i o n .  We 
h a v e  $500 m i l l i o n  th is  y e a r ,  and wha t  we wi l l  h a v e  nex t  y e a r  i s  s o m e -  
wha t  m o r e  than tha t ,  but  how m u c h  m o r e  I c a n ' t  s a y .  I t  i s  s t i l l  in the 
l ap  of  the gods  and the B u d g e t  B u r e a u .  

O u r  p r o b l e m s  a s  we s t a r t e d  off ,  of c o u r s e ,  w e r e  to o r g a n i z e .  Two 
s e r i o u s  p r o b l e m s  o c c u r  h e r e .  One is  the r e c r u i t m e n t  of a b l e  p e o p l e ,  of 
c o u r s e .  We have  v e r y  l i t t l e  t r o u b l e  a t  the t e c h n i c a l  l e v e l .  Th i s  i s  an 
e x c i t i n g  new f i e ld .  It  i s  l i ke  the a t o m i c  e n e r g y  f i e l d  8 o r  10 y e a r s  ago .  
P e o p l e  wan t  to w o r k  in i t .  T h e y  wi l l  t ake  l e s s  m o n e y  than t hey  w o u l d  
ge t  e l s e w h e r e  to w o r k  in  i t .  Bu t  a s i g n i f i c a n t  p r o b l e m  w a s  a c h a n g e  in 
the o b j e c t i v e .  

We w e r e  bui l t ,  a s  I s a i d ,  on NACA,  wh ich  w a s  a l m o s t  e n t i r e l y  an 
i n h o u s e  r e s e a r c h  and d e v e l o p m e n t  o p e r a t i o n  and which  p r o b a b l y  c o n -  
t r a c t e d  l e s s  than a m i l l i o n  d o l l a r s  o u t s i d e  i t s  own l a b o r a t o r i e s .  We 
h a v e  ha d  to t u rn  that  o v e r  in to  an o p e r a t i o n  w h e r e  we  wi l l  c o n t r a c t ,  th i s  
y e a r ,  p e r h a p s  $300 m i l l i o n  o r  $350 m i l l i o n  wi th  i n d u s t r y  and  e d u c a t i o n a l  
i n s t i t u t i o n s ,  and w h e r e  we  go f r o m  a r e s e a r c h  and d e v e l o p m e n t  o p e r a -  
t ion  in to  one w h e r e  we a c t u a l l y  now wi l l  bu i ld  o r  c a u s e  to be bu i l t  h a r d -  
w a r e  and wi l l  c a r r y  out  f i e ld  o p e r a t i o n s  of  s u b s t a n t i a l  m a g n i t u d e .  Th i s  
t a k e s  qu i te  a d i f f e r e n t  p h i l o s o p h y  of  o p e r a t i o n  and one tha t  i s  a l i t t l e  
h a r d  f o r  s o m e  of the p e o p l e  we h a v e  had  to r e l y  on f o r  o u r  top m a n a g e -  
m e n t  p e o p l e  to a c c u s t o m  t h e m s e l v e s  to. I m u s t  s a y  that  the r e s u l t s  to 
da te  h a v e  b e e n ,  f r o m  m y  s i m p l e  v i e w p o i n t ,  f a n t a s t i c a l l y  good .  One 
c o u l d  not  a s k  f o r  a g r e a t e r  d e d i c a t i o n  o r  a g r e a t e r  d e s i r e  to m a k e  s e n s e  
ou t  of this  k ind of tough o r  o r g a n i z a t i o n a l  m a n a g e m e n t  t a sk .  

We h a v e  had  to c o n d u c t  p r o g r a m s  wh ich  w e r e  l a id  down f o r  us .  Tha t  
i s ,  we took  o v e r  f r o m  the A r m e d  F o r c e s ,  A R P A  p r i n c i p a l l y  the p a r e n t  
in this  i n s t a n c e ,  a v a r i e t y  of s a t e l l i t e  p r o g r a m s ,  s o m e  of t h e m  g r o w i n g  
out  of the I n t e r n a t i o n a l  G e o p h y s i c a l  Y e a r ,  s o m e  of t h e m  g r o w i n g  out  of 
the d e s i r e s  of the m i l i t a r y ,  d e s i r e s  of A R P A ,  p r i n c i p a l l y ,  s o m e  of t h e m  
in the d e v e l o p m e n t  of  v e h i c l e s .  I think I a m  c o r r e c t  in s a y i n g  thai  
E x p l o r e r  VI w a s  the f i r s t  s a t e l l i t e  wh ich  had  b e e n  l a i d  down as  an a c t i v -  
i ty  by  NASA. All  the o t h e r s  w e r e  c a r r y i n g  out  th ings  that  had  b e e n  l a i d  
out ,  wh ich  we took o v e r .  We s t i l l  have  s o m e  in  the p r o g r a m ,  s u c h  a s  
o u r  m e t e o r o l o g i c a l  s a t e l l i t e .  T h e y  w e r e  l a id  ou t  by o t h e r s  and we a r e  
t r y i n g  to w o r k  t h o s e  t h ro u g h  the o p e r a t i n g  m e c h a n i s m  at  the p r e s e n t  t i m e .  
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T h e n  we h a v e  had  to t r y  to p lan  a p r o g r a m  f o r  the f u t u r e .  Th i s  
h a s  t aken  a lo t  m o r e  t i m e  than  I h a d  thought  it  would .  I th ink i t  i s  p r o b -  
ab ly  a good th ing  tha t  i t  h a s ,  b e c a u s e  we h a v e  l e a r n e d  in the l a s t  y e a r  
how l i t t l e  we know abou t  th is  b u s i n e s s  and  how d i f f i cu l t  and  e x p e n s i v e  i t  
c a n  be.  I th ink  the p r o g r a m - - w h i c h  i s  now on m y  desk ,  w h i c h  looks  
10 y e a r s  a h e a d ,  l a y s  out  s o m e  o b j e c t i v e s ,  l a y s  out  an o p e r a t i n g  p r o g r a m  
f o r  abou t  3 y e a r s ,  and  then  d e v e l o p s  the p l ann ing  b e t w e e n  tha t  o p e r a t i n g  
p r o g r a m  and  the a t t a i n m e n t  of t hose  o b j e c t i v e s - - i s  m u c h  m o r e  r e a l i s t i c  
than  i t  would  h a v e  b e e n  s ix  m o n t h s  ago.  I s u s p e c t  as  we do i t  o v e r  aga in ,  
as  we wi l l  e a c h  y e a r  f r o m  now on, we wi l l  f ind  that  i t  ge t s  m u c h  m o r e  
r e a l i s t i c  a s  we go on. 

What  a r e  the p r o g r a m s  on w h i c h  we a r e  p r e s e n t l y  e n g a g e d ?  The  
f i r s t  i s  the one you  h e a r  m o s t  abou t ,  I g u e s s ,  m a n  in  s p a c e ,  P r o j e c t  
M e r c u r y .  T h i s  is  a p r o g r a m  on wh ich  a g r e a t  d e a l  of r e s e a r c h  and  d e -  
v e l o p m e n t  e x p l o r a t o r y  w o r k  h a d  b e e n  done both in  s e r v i c e  l a b o r a t o r i e s  
and  in the  NACA l a b o r a t o r i e s  p r i o r  to the e s t a b l i s h m e n t  of NASA. On 
5 O c t o b e r ,  f ive  d a y s  a f t e r  we got in to  b u s i n e s s ,  we s e t  i t  up as  a p r o j e c t ,  
and  I th ink,  of a l l  of the a c t i v i t i e s  in  wh ich  we h a v e  e n g a g e d ,  i t  i s  p r o b -  
ab ly  the c l e a n e s t ,  the b e s t  o r g a n i z e d ,  and the h a r d e s t  h i t t i ng .  I t  i s  m o r e  
n e a r l y  on s c h e d u l e  than  a n y  of the o t h e r s .  The  s u p p o r t  f r o m  the  a r m e d  
s e r v i c e s  h a s  b e e n  e x c e p t i o n a l l y  f ine .  The  r e s u l t s  today  a r e  r e a l l y  a l -  
m o s t  too good.  We have  h a d  l e s s  in  the way  of f a i l u r e s  in  th i s  p r o g r a m  
than  in  any  of the o t h e r  p r o g r a m s  in  w h i c h  we a r e  p r e s e n t l y  e n g a g e d .  
It wi l l  c o s t  s o m e w h e r e  b e t w e e n  $250 m i l l i o n  and  $350 m i l l i o n  b e f o r e  we 
put  a m a n  in  o r b i t  a r o u n d  the e a r t h ,  i f  i n d e e d  we c a n  do i t  on the s c h e d -  
u le  w h i c h  we h a v e  s e t  out  f o r  o u r s e l v e s .  

In the c o u r s e  of the n e x t  y e a r  t h e r e  wi l l  be,  I wou ld  g u e s s ,  a t  l e a s t  
20 f i r i n g s ,  w h i c h  wi l l  be c o m p o s e d  of p r o o f  t e s t i n g ,  q u a l i f i c a t i o n  of d e -  
v i c e s ,  i n s t r u m e n t a t i o n ,  l i fe  s u p p o r t  s y s t e m s ,  r e c o v e r y  s y s t e m s ,  e t -  
c e t e r a .  H ope f u l l y ,  t o w a r d  the m i d d l e  of the y e a r ,  we  wil I  be m a k i n g  
the f i r s t  of the p i l o t e d  f l i gh t s  in  the n o s e  of a R e d s t o n e ,  w h e r e  a m a n  
wi l l  be f i r e d  d o w n - r a n g e  p e r h a p s  140 o r  150 m i l e s .  He wi l l  h a v e  
r e a c h e d  an a l t i t u d e  of p e r h a p s  100 to 110 m i l e s .  He wi l l  h a v e  h a d  
w e i g h t l e s s  c o n d i t i o n s  f o r  a few m i n u t e s ,  and  he wi l l  h a v e ,  h i m s e l f ,  
e x p e r i e n c e d  the a c c e l e r a t i o n s  and  tha t  type  of th ing  that  wi l l  be p a r t  of 
the o r b i t a l  m i s s i o n .  

T h e r e  m a y  be f o u r  o r  f i ve ,  and  m a y b e  s ix  of t h e s e  k inds  of f l i g h t s ,  
d e p e n d i n g  upon the s u c c e s s  tha t  we h a v e  in q u a l i f y i n g  the c a p s u l e  and  
i t s  i n s t r u m e n t a t i o n  and  s u p p o r t  s y s t e m s .  H o p e f u l l y ,  s o m e t i m e  n e x t  
y e a r  we wi l l  put  a m a n  in to  o r b i t  a r o u n d  the e a r t h ,  the p lan  t h e r e  be ing  
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f o r  a t h r e e - o r b i t  m i s s i o n ,  4-1  [2 h o u r s .  He wi l l  f ly  out  of  C a n a v e r a l  
in  a n o r t h e a s t e r l y  d i r e c t i o n .  By  the t i m e  he  i s  o v e r  B e r m u d a ,  wh ich  
wi l l  be on ly  a few m i n u t e s ,  we wi l l  have  to know w h e t h e r  to b r i n g  h i m  
down by an a b o r t  m e c h a n i s m  o r  l e t  h i m  f ly .  

If  the m i s s i o n  is  s u c c e s s f u l  and  he s t a n d s  the gaff ,  the m i s s i o n  
s h o u l d  b r i n g  h i m  down a l o n g  the c h a i n  of i s l a n d s  wh ich  m a k e  up the  
t r a c k i n g  s t a t i o n s  of the A t l a n t i c  m i s s i l e  r a n g e ,  and  he  ought  to be p i c k e d  
up s o m e  p l a c e  off  Ant igua .  

O u r  f i r s t  t e s t  on t r y i n g  a c a p s u l e  down t h e r e  and e x e r c i s i n g  the r e -  
c o v e r y  s y s t e m  wi th  the N a v y  was  a b s o l u t e l y  w o n d e r f u l .  The  A t l a s ,  un -  
f o r t u n a t e l y ,  d id  not  p e r f o r m  qui te  as  p l a n n e d ,  b e c a u s e  the b o o s t  a r r a n g e -  
m e n t s  d id  not  d r o p  off. Th i s  r e d u c e d  the r a n g e  of the t e s t .  I th ink  i t  
w a s  i n t e n d e d  to go 1 ,800  m i l e s  and wen t  s o m e  1 ,300  m i l e s  d o w n - r a n g e .  
Bu t  i t  gave  i t  s o m e w h a t  m o r e  s e v e r e  r e e n t r y  c o n d i t i o n s  and  s o m e w h a t  
m o r e  s e v e r e  h e a t i n g  c o n d i t i o n s .  E v e r y t h i n g  tha t  we got  back  f r o m  that  
t e l l s  us tha t  we a r e  s a f e  on tha t  k ind  of p l ann ing .  In  sp i t e  of the  f a c t  
tha t  the t a s k  f o r c e  was  c e n t e r e d  at  the i n t e n d e d  r e c o v e r y  a r e a  s o m e  
400 m i l e s  d o w n - r a n g e ,  in s ix  h o u r s  the c a p s u l e  had  b e e n  p i c k e d  up and 
was  on i t s  w a y  to P u e r t o  R i c o  and  then  back  to C a n a v e r a l .  

We h a v e  had  two o r  t h r e e  o t h e r  t e s t s  wh ich  i n d i c a t e  to us tha t  the 
p l a n n i n g  and  the p r e p a r a t i o n  f o r  th is  a r e  new r e a l l y  f a i r l y  so l id .  One  
s h o u l d  know tha t  we wi l l  be in c o m m u n i c a t i o n  wi th  th is  a s t r o n a u t  p r a c t i -  
c a l l y  c o n t i n u o u s l y ,  not  who l ly  c o n t i n u o u s l y .  I th ink t h e r e  a r e  17 s t a -  
t ions .  In e a c h  s t a t i o n ,  in  add i t i on  to the t e c h n i c i a n s ,  t h e r e  wi l l  be a 
d o c t o r .  We wi l l  be t a lk ing  to h i m  m o s t  of  the t i m e  he  i s  in  o r b i t  and  we 
wi l l  h a v e  m e a n s  of a b o r t i n g  the f l igh t ,  p r i n c i p a l l y ,  a s  I s a y ,  in  the 
i n i t i a l  s t a g e ,  w h e r e  we w a n t  to know tha t  he  i s  going  in  o r b i t ,  but  e v e n  
l a t e r  on, s h o u l d  i t  a p p e a r  tha t  he  is  h i m s e l f  in  t r o u b l e .  

Tha t ,  a s  I s a y ,  is  o u r  h i g h e s t  p r i o r i t y .  I t  does  h a v e  the h i g h e s t  
n a t i o n a l  p r i o r i t y ,  r a n k i n g  a long  wi th  the m i s s i l e  s y s t e m s  and  the  d i s -  
c o v e r e r  s y s t e m .  

A s e c o n d  b r o a d  a r e a  i s  in  the f i e l d  of r e s e a r c h  and  d e v e l o p m e n t .  
T h i s  i s  m a d e  up of s e v e r a l  s u b a r e a s .  I wou ld  s p e a k  f i r s t  of the  s p a c e  
s c i e n c e s .  We a r e  i n t e r e s t e d  in the s o u n d i n g  r o c k e t s ,  w h i c h  a r e  d e f i n e d  
as  r o c k e t s  w h i c h  e x t e n d  in  a r a n g e  p e r h a p s  4, 000 m i l e s  out  of the 
a t m o s p h e r e  and  c o m e  r i g h t  b a c k  down.  T h e s e  a r e  r e a l l y  t ak ing  a c r o s s -  
s e c t i o n  of the  c o n d i t i o n s  of the  a t m o s p h e r e  in  s p a c e  up to tha t  d i s t a n c e .  
B e y o n d  tha t  we ta lk  about  pu t t i ng  th ings  into s a t e l l i t e  o r b i t .  We a r e  
l ook ing  at  r a d i a t i o n  f i e l d s ,  i n t e n s i t y  and  d i s t r i b u t i o n ,  m a g n e t i c  and 
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g r a v i t a t i o n a l  f i e l d s .  We wi l l  be do ing  th ings  wi th  the l i fe  s c i e n c e s ,  w i th  
a s t r o n o m y ,  a c t u a l l y  pu t t ing  t e l e s c o p e s  up t h e r e ,  we e x p e c t ,  so  t h e y  wi l l  
be out  of  the  s e n s i b l e  a t m o s p h e r e  w h i c h  now f a i r l y  we l l  l i m i t s  wha t  can  
be done wi th  an  op t i c a l  s y s t e m .  You c a n ' t  go v e r y  m u c h  l a r g e r ,  I a m  
told,  t han  the P a l o m a r  t e l e s c o p e  and  r e a l l y  ge t  u s e f u l  r e s u l t s  wi th  an 
o p t i c a l  s y s t e m .  We would  hope ,  by 1964 o r  1965 to be ab le  to f ly  and  
m a n a g e  s u c h  a s y s t e m  in s p a c e .  

We wi l l  be a c c u m u l a t i n g  a t r e m e n d o u s  a m o u n t  of i n f o r m a t i o n  abou t  
p h e n o m e n a  in s p a c e  and  v a r i a t i o n s  of t h e s e  p h e n o m e n a  wi th  t i m e  and  wi th  
l o c a t i o n .  I t  i s  v e r y  i n t e r e s t i n g  to m e  to no te  tha t  we c o n t i n u e  to f ind  new 
i n f o r m a t i o n  tha t  t e l l s  us tha t  the c o n d i t i o n s  in  s p a c e  a r e  not  a t  a l l  s t a b l e .  
The  i n t e r r e l a t i o n s h i p  of s o m e  f l a r e s  of the sun  and  tha t  type  of th ing  
m a n a g e  to m e s s  up the s p a c e  e n v i r o n m e n t  a good bit. Al l  of th is  h a s  
g r e a t  b e a r i n g  on wha t  n e e d s  to be done  shou ld  we e v e r  ge t  a m a n  to the  
m o o n ,  w h i c h  we c o n f i d e n t l y  e x p e c t  we wi l l  do. But ,  un t i l  we know w h a t  
t h e s e  c o n d i t i o n s  a r e ,  we c a n ' t  p lan  a g a i n s t  t h e m ,  as  i n d e e d  we m u s t .  

Space  s c i e n c e s  m i g h t  be a p r o g r a m  that  r u n s  a t  $100 m i l l i o n  a y e a r  
o r  s o m e t h i n g  l ike  tha t ,  i n c l u d i n g  the  c o s t  of the v e h i c l e s .  

In  the a p p l i c a t i o n s  f i e ld ,  s t i l l  in  r e s e a r c h  and  d e v e l o p m e n t ,  b e c a u s e  
a l l  of th i s  i s  r e a l l y  r e s e a r c h  and  d e v e l o p m e n t  now, we h a v e  qui te  a good 
p r o g r a m  in m e t e o r o l o g y .  We e x p e c t  to f ly  the f i r s t  of the m e t e o r o l o g i c a l  
s a t e l l i t e s  e a r l y  nex t  y e a r ,  and we h a v e  a g r e e d  wi th  the D e f e n s e  D e p a r t -  
m e n t  to l i m i t  o u r  i n t e r e s t  in c o m m u n i c a t i o n s  to wha t  we c a l l  p a s s i v e  
c o m m u n i c a t i o n s .  We put th is  b ig  ba l loon  UP at  the m o m e n t .  I t  c a r r i e s  
no e l e c t r o n i c s  o t h e r  than  a b e a c o n  so that  we c a n  t r a c k  i t ,  a s m a l l  r a d i o  
b e a c o n .  We s i m p l y  b e a m  t o w a r d  i t  r a d i o  f r e q u e n c y  w a v e s ,  and  e x p e c t  
tha t  t h e s e  wi l l  be r e f l e c t e d  back  to s t a t i o n s  e l s e w h e r e  on the e a r t h .  The  
m i l i t a r y  a r e  c o n t i n u i n g - - t h e  A r m y  h a v i n g  the m a n a g e m e n t  of t h i s - - t h e  
a c t i v e  c o m m u n i c a t i o n  s a t e l l i t e .  One  s e n d s  i n f o r m a t i o n  to the  s a t e l l i t e  
and  the s a t e l l i t e  in  t u r n  a m p l i f i e s  and  r e b r o a d c a s t s  tha t  back  to the s t a -  
t ion .  

The  l u n a r  and  i n t e r p l a n e t a r y  p r o g r a m  is  h a n d i c a p p e d  by the l a c k  of 
t h r u s t  in  o u r  s p a c e  v e h i c l e s ,  but  i t  i s  a l o n g - r a n g e  p r o g r a m .  I wi l l  
m e n t i o n  i t  a g a i n  in  th is  p a p e r .  It  i s  p e r h a p s  one of the m o s t  d i f f i cu l t ,  
in  m a n y  w a y s ,  of the t a s k s  tha t  we a r e  t ak ing  on, b e c a u s e ,  a s  one g o e s  
out  to M a r s ,  150 o r  170 d a y s ,  the ab i l i t y  to p r o v i d e  a u x i l i a r y  p o w e r  
w h i c h  wi l l  t r a n s m i t  i n f o r m a t i o n  b a c k  to us ,  and c e n s o r s  wh ich  wi l l  l ive  
t h r o u g h  the  e n v i r o n m e n t  t h r o u g h  wh ich  they  a r e  p a s s i n g ,  wi l l  t ake ,  I 
th ink ,  a good bi t  of t e s t i n g  of the  type  one would  wan t  to t ake  in  any  
d e v o l o p m e n t  p r o g r a m  of th is  m a g n i t u d e  and c o m p l e x i t y .  
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T h e n  t h e r e  is  a b r o a d  band  of s u p p o r t i n g  r e s e a r c h  in  a d v a n c e d  
t e c h n o l o g y ,  w h i c h  i s  done  h e r e  on the e a r t h  in o u r  l a b o r a t o r i e s  and u n d e r  
c o n t r a c t  wi th  i n d u s t r y .  

I h a v e  s a i d  no th ing  h e r e  abou t  o u r  r e s p o n s i b i l i t y  f o r  a e r o n a u t i c a l  
r e s e a r c h  at  a l l .  We c o n t i n u e  to have  that ,  as  y o u  know,  in  the law.  We 
a r e  a c t i v e ,  but  in  l i m i t e d  f i e l d s .  R e s e a r c h  on the s u p e r s o n i c  t r a n s p o r t ,  
the 3 M a r c h  t r a n s p o r t  a c t i v i t y  a t  L a n g l e y  i s  f a i r l y  h e a v y .  And a t  
L a n g l e y  and  at  A m e s  w o r k  on the v e r t i c a l  t a k e - o f f  and  l a n d i n g  and s h o r t  
t a k e - o f f  and  l a n d i n g  a i r c r a f t  i s  c o n t i n u i n g  to have  s u b s t a n t i a l  s u p p o r t .  
B u t  i t  i s  c l e a r  that ,  w h e r e  the NACA was  s p e n d i n g  p e r h a p s  $100 m i l l i o n  
in  t h e s e  f i e l d s ,  we wi l l  be a t  the $50 m i l l i o n  to $60 m i l l i o n  l e v e l  in s u p -  
p o r t i n g  the a c t i v i t i e s  wi th  both the i n d u s t r y  and  the m i l i t a r y .  

Now, u n d e r l y i n g  t h e s e  two p r o g r a m s  a r e  the v e h i c l e  p r o g r a m  and  
the t r a c k i n g  and  d a t a - a c q u i s i t i o n  p r o g r a m .  The  v e h i c l e  p r o g r a m  i s  p e r -  
h a p s  the th ing  tha t  one  ought  to s p e n d  m o s t  t i m e  on, f r a n k l y .  When  one 
a s k s  w h e r e  do we s t a n d  v i s - a - v i s  the R u s s i a n s ,  we a r e  do ing  a l l  r i g h t  
e x c e p t  in  t h r u s t .  I a m  s u r e  tha t  m a n y  of you  r e a l i z e  tha t  we b e l i e v e ,  
and  I th ink  the m i l i t a r y  b e l i e v e ,  tha t  the r e a s o n  we a r e  h a n d i c a p p e d  in  
th i s  m a t t e r  of t h r u s t  is  that  the R u s s i a n s ,  b a c k  a f t e r  the w a r ,  knowing  
tha t  t h e y  cou ld  m a k e  an a t o m i c  bomb b e c a u s e  we had  m a d e  one ,  and  
k n o w i n g  s o m e t h i n g  abou t  the s i z e  and  the w e i g h t  of t h e m ,  and  not  h a v i n g  
a lo t  of b a s e s  s u c h  as  we had ,  and l o n g - r a n g e  a i r c r a f t ,  d e c i d e d  tha t  
t h e i r  d e l i v e r y  s y s t e m  h a d  to be a r o c k e t ,  and  so t h e y  bu i l t  r o c k e t s  w h i c h  
w o u l d  c a r r y  t hose  h e a v y  w e i g h t s .  We a t  tha t  t i m e  cou ld  d e l i v e r  the 
M a r k  VI and  o t h e r  d e s i g n s  w h i c h  w e r e  in  the m i l l ,  wi th  o u r  h e a v y  b o m b -  
e r s .  We had  b a s e s  f r o m  wh ich  they  cou ld  f ly .  We c o n c e n t r a t e d  on tha t  
a s p e c t  of i t ,  and  i t  w a s n ' t  un t i l  the d e v e l o p m e n t s  in  a t o m i c  e n e r g y  and  
the a t o m i c  and  h y d r o g e n  b o m b s  c a m e  a long  to a l low us  to p a c k a g e  t h e s e  
d e s t r u c t i v e  f o r c e s  in  v e r y  m u c h  s m a l l e r  and v e r y  m u c h  l i g h t e r  p a c k a g e s  
tha t  we m o v e d  in to  the d e v e l o p m e n t  of r o c k e t  s y s t e m s  in  a b ig  and  i m -  
p o r t a n t  way ,  a c t u a l l y  on a c r a s h  b a s i s .  As  H e r b  Y o r k  s a y s ,  t h e r e  is  
no po in t  in  m a k i n g  a r o c k e t  b i g g e r  than  the one y o u  n e e d .  I t  i s  j u s t  
m o r e  c o m p l i c a t e d  and  h a r d e r  to c a r r y  a r o u n d ,  and  y o u  ge t  m o r e  of 
t h e m  if  you  can  m a k e  t h e m  as  s m a l l  a s  p o s s i b l e  to do the job tha t  i s  
n e c e s s a r y  to be done .  Whi le  the A t l a s  s t a r t e d  out  p e r h a p s  tw ice  the 
s i z e  i t  p r e s e n t l y  i s ,  i t  w a s  cu t  back  to i t s  p r e s e n t  s i z e ,  w h e n  we knew 
wha t  we cou ld  do wi th  the h y d r o g e n  w e a p o n .  

We have laid on a program called the national program of a small 
rocket, a poor man's rocket. It will cost only $600,000 per firing. 
This is the Scout and it should take 150 to 225 pounds to an orbit of 
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300 m i l e s  above  the s u r f a c e  of the e a r t h .  It ought  to be r e a d y  e a r l y  in 
1960 f o r  i t s  i n i t i a l  p r o o f  t e s t .  I t  i s  a so l i d  r o c k e t ,  f o u r  s t a g e s .  The  
s e r v i c e s  a r e  i n t e r e s t e d  in th is  f o r  a v a r i e t y  of p u r p o s e s .  It  p r o m i s e s  to 
be s o m e t h i n g  tha t  i s  qui te  u s e f u l  t h r o u g h o u t  G o v e r n m e n t  a c t i v i t i e s  in  
t h e s e  f i e l d s .  

We h a v e  had  a v a r i e t y  of T h o r - b a s e d  v e h i c l e s .  M o s t  of t h e s e  a r e  
th ings  tha t  we put t o g e t h e r  f r o m  p a r t s  tha t  cou ld  be p r o o f  t e s t e d .  T h e y  
have  not  r e a l l y  m a d e  the m o s t  of the i n i t i a l  t h r u s t  tha t  i s  a v a i l a b l e  to us 
in  b a s e  r o c k e t s  s u c h  as  the T h o r ,  the J u p i t e r ,  o r  the A t l a s .  But  t hey  
give us a c a p a c i t y ,  a t  l e a s t ,  a c a p a b i l i t y  of pu t t ing  a few tens  of pounds  
in to  o r b i t ,  and n e x t  y e a r  a few h u n d r e d s  of pounds  in to  o r b i t .  The  T h o r -  
b a s e d  b o o s t e r s  p r o b a b l y  c o m e  back  to the T h o r  Agena  B, wh ich  is  the 
f o l l o w - o n  of the b o o s t e r  s y s t e m  now u s e d  in  D i s c o v e r e r .  We a n t i c i p a t e  
that ,  f o r  the k inds  of pay  loads  tha t  can  use  tha t  k ind  of t h r u s t ,  we wi l l  
be c o n c e n t r a t i n g  on T h o r  and  A t l a s  b o o s t e r s  u s i n g  the A g e n a  B. T h e y  
wi l l  have  the  g r e a t e s t  n u m b e r  of f i r i n g s  beh ind  t h e m ,  h e n c e  the  g r e a t e s t  
c h a n c e  f o r  be ing  a r e l i a b l e  s y s t e m ;  and r e l i a b i l i t y  i s  wha t  we n e e d  above  
e v e r y t h i n g  e l s e  h e r e .  

Going  o v e r  to the A t l a s - b a s e d  v e h i c l e s ,  we wil l  f i r e  l a t e r  th is  m o n t h  
the A t l a s - A b l e ,  wh ich  i s  a v e h i c l e  u s i n g  the A t l a s ,  wi th  a V a n g u a r d  s e c -  
ond s t a t e  a s  i t s  s e c o n d  s t a g e .  We d o n ' t  e x p e c t  to f i r e  m a n y  of t h e s e .  
The  s e c o n d  s tage  of the V a n g u a r d  c e r t a i n l y  does  not  m a k e  u s e  of a l l  the 
t h r u s t s  tha t  a r e  a v a i l a b l e  to us in the A t l a s .  We w o n ' t  be ab le  to do th is  
unt i l  we ge t  p r o p e r l y  p r o p o r t i o n e d  s e c o n d  and  t h i r d  s t a g e s .  T h e s e  we 
wi l l  have  in  1961 wi th  the C e n t a u r ,  w h i c h  i s  the f i r s t  of the s y s t e m s  
w h i c h  u s e  the h i g h - e n e r g y  p r o p e l l e n t s ,  l iqu id  h y d r o g e n  and l iqu id  o x y g e n .  
By  the t i m e  we get  t h o s e ,  we wi l l  be ab le  to put  in to  o r b i t  o r  in to  d e e p  
s p a c e  p a y l o a d s  that  a r e  s u b s t a n t i a l l y  l a r g e r  than  those  thus  f a r  d e m o n -  
s t r a t e d  by the R u s s i a n s .  

I wou ld  poin t  out  to you ,  h o w e v e r ,  tha t  i t  i s  o u r  e s t i m a t e  that ,  
w h e r e a s  the A t l a s  i s  a 360, 000 -pound  v e h i c l e  b o o s t e r ,  the R u s s i a n s  
a r e  u s i n g  p r o b a b l y  a 600, 000 to 700, 000 pound r o c k e t .  If t hey  then  
o p t i m i z e  t h e i r  u p p e r  s t a g e s ,  t hey  ought  to h a v e  tha t  m u c h  m o r e  p a y l o a d  
c a p a b i l i t y  than  we h a v e .  I d o n ' t  know how they  a r e  o p e r a t i n g  in  th is  
f i e ld .  T h e y  w o n ' t  t e l l  us .  

F i n a l l y  we c o m e  to the S a t u r n ,  w h i c h  is  the  g r o u p i n g  o r  c l u s t e r i n g  
of e igh t  e n g i n e s  of the type  tha t  a r e  u s e d  on the T h o r  o r  the J u p i t e r ,  
and  ough t  to give a t h r u s t  i n i t i a l l y  of about  1 m i l l i o n  to 1.5 m i l l i o n  
pounds ,  d e p e n d i n g  upon the r a t i n g  of  the e n g i n e s  a t  the t i m e  we f ly  t h e m .  
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T h i s  is  the b o o s t e r  wh ich  was  t r a n s f e r r e d  to us v e r y  r e c e n t l y ,  h a v i n g  
b e e n  d e v e l o p e d  by von B r a u n  and  h is  g r o u p  at  H u n t s v i l l e .  I t  wi l l  be the 
f i r s t  r e a l  b r e a k t h r o u g h  in v e r y  s u b s t a n t i a l  t h r u s t  v e h i c l e s .  I t  s h o u l d  put  
p e r h a p s  30, 000 pounds  in to  o rb i t .  And m a y  I s a y  to you  at  th is  m o m e n t ,  
that  we r e a l l y  don ' t  know wha t  w e ' d  do with  the 30, 000 pounds  as  y e t ,  and  
I d o n ' t  th ink a n y b o d y  e l s e  does .  But  we a r e  w o r k i n g  v e r y  h a r d  to m a k e  
c e r t a i n  tha t  we u s e  i n t e l l i g e n t l y  tha t  l e v e l  of t h r u s t .  T h e r e  h a v e  b e e n  
lo t s  of i d e a s  but,  w h e n  you  s t a r t  pu t t ing  t h e s e  down on p a p e r  and  d e c i d i n g  
wha t  you  wi l l  do wi th  t h e m ,  they  d o n ' t  j u s t  f a l l  out  l ike  eggs  out  of  a 
b a s k e t .  

T h e r e  is  f i n a l l y  a new eng ine  d e v e l o p m e n t .  You have  h e a r d  of a 
th ing  c a l l e d  Nova.  I t  i s  r e a l l y  not  p r o p e r l y  c a l l e d  Nova .  I d o n ' t  know 
how we f e l l  in to  that  t r a p .  N o m e n c l a t u r e  in th is  f i e l d  is  not  v e r y  
s e n s i b l e  a s  ye t .  Nova is  r e a l l y  an eng ine  d e v e l o p m e n t ,  a m i l l i o n  and  
o n e - h a l f  pound s i n g l e - b a r r e l e d  eng ine .  I w i t n e s s e d  a f i r i n g  of the un-  
c o o l e d  c h a m b e r  of this  th ing  out  on the w e s t  c o a s t  abou t  two m o n t h s  ago.  
F o r  3 - 1 / 2  s e c o n d s  i t  o p e r a t e d  at  a t h r u s t  l e v e l  of 1 .9  m i l l i o n  pounds .  
Th i s ,  g e n t l e m e n ,  is  s o m e t h i n g  p r e t t y  h o r r e n d o u s  to e x p e r i e n c e .  The  
tongue  of f l a m e  c o m i n g  out of the f l a m e  d e f l e c t o r  m u s t  have  e x t e n d e d  
1"50 fee t .  I t  j u s t  shook  the b l o c k h o u s e ,  wh ich  was  c e r t a i n i y  150 y a r d s  
a w a y  f r o m  the s t and .  I ' d  ha t e  to th ink wha t  the n o i s e  l e v e l  was  out  t h e r e .  

T h e s e  b o o s t e r s ,  t h e s e  v e r y  l a r g e  b o o s t e r s ,  h a v e  t h e i r  r e a l  p u r p o s e  
in  s e n d i n g  m a n  s o m e  p l a c e  out  in to  s p a c e .  When I ta lk  abou t  n o i s e  l e v e l ,  
th is  i s  a s e r i o u s  p r o b l e m  in pu t t ing  a m a n  on top of t h e s e  th ings .  C a n  a 
m a n  l ive  in  th is  n o i s e  f i e l d  tha t  wi l l  be g e n e r a t e d ?  How do you  i n s u l a t e  
h i m  a g a i n s t  tha t  k ind  of n o i s e  l e v e l ,  and how m u c h  of y o u r  p a y l o a d  is  
t a k e n  up in tha t  i n s u l a t i o n ,  as  i s  the c a s e  wi th  i n s u l a t i o n  a g a i n s t  de -  
s t r u c t i v e  r a d i a t i o n ?  

T h i s ,  then,  is  the p r o g r a m :  Man  in s p a c e ;  a b r o a d  p r o g r a m  of 
r e s e a r c h  and  d e v e l o p m e n t ,  i n v o l v i n g  the s p a c e  s c i e n c e s ;  the a p p l i c a -  
t ions ;  the p r o g r a m s  in m e t e o r o l o g y  and c o m m u n i c a t i o n s ;  the l o n g - r a n g e  
l u n a r  and  i n t e r p l a n e t a r y  s p a c e  a c t i v i t i e s ,  and  the s u p p o r t i n g  r e s e a r c h ;  
then  the v e h i c l e  p r o g r a m ;  and  I d i d n ' t  e v e n  s p e a k  of t r a c k i n g  and  da ta  
a c q u i s i t i o n .  I th ink t h e s e  a r e  r a t h e r  we l l  u n d e r s t o o d .  Th i s  goes  in to  
abou t  $30 m i l l i o n  a y e a r ,  and  c o n s t r u c t i o n  goes  in to  the v e h i c l e  t r a c k i n g  
and  da t a  a c q u i s i t i o n  a c t i v i t i e s ,  wi th  an  o p e r a t i o n s  c o s t  of about  $30 m i l -  

l ion a y e a r .  

I n c i d e n t a l l y ,  h e r e  i s  j u s t  an i d e a .  E v e r y  V a n g u a r d  f l igh t  c o s t s  
abou t  $10 m i l l i o n .  When  S a t u r n  is  o p e r a t i v e ,  m y  g u e s s  i s  tha t  t h e s e  
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d e v i c e s  a r e  going to c o s t - - i g n o r i n g  now the d e v e l o p m e n t  c o s t ,  w h i c h  
wi l l  b e n  h a l f - b i l l i o n  d o l l a r s - - p e r h a p s  $20 m i l l i o n .  T h e p a y l o a d  on top 
of t h e m  wi l l  c o s t  h a r d l y  l e s s  than $20 m i l l i o n .  

O u r  s u c c e s s  to da te  has  b e e n  on the o r d e r  of 30 p e r c e n t .  So, w h e n  
you  f i r e  one of t h e s e ,  you  a r e  apt  to be s e n d i n g  out  $120 m i l l i o n  f o r  a 
s u c c e s s f u l  f l igh t .  I t ' s  a s e r i o u s  b u s i n e s s .  The only  way  we a r e  go ing  
to get  r e l i a b i l i t y  in  t h e s e  th ings  i s  to f i r e  lo t s  of t h e m .  I don ' t  think 
that  t h e r e  i s  any  way  a r o u n d  that ,  a l t hough  we a r e  s u r e  t r y i n g  to f ind a 
way  a r o u n d  i t .  

T h a t  i s  the p r o g r a m  as  i t  i s  today .  W h e r e  a r e  we go ing?  We a r e  
t r y i n g  to l ay  on an  o r d e r l y  p r o g r a m  of r e s e a r c h  and d e v e l o p m e n t .  We 
a r e  t r y i n g  to a c q u i r e  the k ind of i n f o r m a t i o n  out of wh ich  can  c o m e  
s e n s i b l e  m i l i t a r y  o p e r a t i o n a l  s y s t e m s  in  s u p p o r t  of the m i l i t a r y ,  and  
s e n s i b l e  o p e r a t i o n a l  s y s t e m s  in c i v i l i a n  l i fe .  

You wi l l  be i n t e r e s t e d  to know tha t  the B e l l  L a b o r a t o r i e s  a r e  s p e n d -  
ing s o m e  m i l l i o n s  of t h e i r  own m o n e y  to w o r k  wi th  us on the c o m m u n i c a -  
t ions  s a t e l l i t e  p r o g r a m .  T h e y  a r e  a c t i v e l y  i n t e r e s t e d  in th is  and,  I 
th ink ,  h a v e  l o n g - r a n g e  fa i th  that  the s a t e l l i t e  c o m m u n i c a t i o n  s y s t e m s  
wi l l  be an  i m p o r t a n t  p a r t  of  o u r  to ta l  w o r l d w i d e  c o m m u n i c a t i o n  ne t  at  
s o m e  t i m e  in the f u t u r e .  

F i n a n c i a l l y ,  as  I s a y ,  I th ink th is  p r o g r a m  is  going,  on o u r  s ide  of 
the P o t o m a c ,  to $1 b i l l ion  o r  to $ 1 . 3  b i l l ion  o r  $ 1 . 4  b i l l ion  a y e a r .  One 
would  e x p e c t  that  the d e v e l o p m e n t  of  the b o o s t e r  s y s t e m s ,  the v e h i c l e s  
t h e m s e l v e s ,  wi l l  go up t h r ough  a p e r i o d  of p e r h a p s  as  m u c h  as  $400 m i l -  
l ion  to $500 m i l l i o n  a y e a r  f o r  two o r  t h r e e  y e a r s ,  and then  d rop  off,  
b e c a u s e  we do not  have  the s a m e  r e a s o n s - - o r  I would  e x p e c t  tha t  we 
would  not  have  the s a m e  r e a s o n s - - t h a t  the m i l i t a r y  would  have  f o r  c o n -  
t i nua l  i m p r o v e m e n t s  in  t h e i r  m i s s i l e  p r o g r a m s .  Once  we ge t  one tha t  
w o r k s  we ought  to be ab le  to con t i nue  to u s e  it .  It is  r e a l l y  on ly  a t r u c k  
to ge t  the th ing up in to  o r b i t  tha t  you  want  up t h e r e  to do the w o r k  f o r  
y o u .  

Man in s p a c e  g o e s  to a p r o g r a m  of p r o b a b l y  $350 m i l l i o n  to $400 m i l -  
l ion  a y e a r .  H e r e  t h e r e  wi l l  be s o m e  i n t e r a c t i o n  wi th  the D e f e n s e  De-  
p a r t m e n t ' s  Dyna  S o a r  p r o g r a m ,  of wh ich  you  h a v e  b e e n  r e a d i n g  in the 
n e w s p a p e r s  r e c e n t l y .  

I would point out plainly to you that NASA is not in the business of 
developing an operating system for either governmental activity or 
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civilian activity. Ours is really a research and development and an 
exploration activity. 

O r g a n i z a t i o n a l l y  I th ink we ought  to l e v e l  off  a t  s o m e w h e r e  n e a r  
the p e r s o n n e l  s t r e n g t h  we p r e s e n t l y  h a v e ,  wi th  o u r  e x p a n s i o n  c o m i n g  in 
c o n t r a c t i n g  wi th  i n d u s t r y .  

The relationships with the DOD are, as I said a little bit earlier,  
much more effective than most people would think. They occur at 
varying levels. We have lots of technical committees between the DOD 
and ourselves on all of these projects. This was the case with NACA in 
years past, and I think that those of you who have had that kind of asso- 
ciation would say that it was an effective relationship. We are attempt- 
ing to continue it exactly that same way. 

M o s t  of the  t e c h n i c a l  c o m m i t t e e - l e v e l  r e l a t i o n s h i p s  do not  c a l l  f o r  
p o l i c y  d e c i s i o n s .  T e c h n i c a l  m e n  can  ge t  t o g e t h e r  and  b e a t  t h e i r  b r a i n s  
b loody  and f i n a l l y  c o m e  out  wi th  s o m e  k ind  of an  a g r e e m e n t .  Bu t  t h e n  
we go to an o p e r a t i n g  l e v e l  w h e r e  Dick  H o r n e r ,  f o r m e r l y  A s s i s t a n t  
S e c r e t a r y  of the A i r  F o r c e  f o r  R e s e a r c h  and  D e v e l o p m e n t ,  i s  p r o b a b l y  
the c o u n t e r p a r t  of Y o r k ,  who in  the DOD w a s  wi th  Roy  J o h n s o n  in  A R P A ,  
but  A R P A  h a s  now b e e n  t aken  out  of the  s p a c e  b u s i n e s s .  H e r e  one g e t s  
into operating policy problems and decisions at this level have to be 
made, and should be made, by York and Horner. At the strictly policy 
level they are made by the Secretary of Defense and myself. And, 
finally, if we have troubles here, we have the CMLC, which is an activ- 
ity which can investigate problem areas and make recommendations for 
their solution. If we don't accept their recommendations, they can take 
them to the President and to the Space Council. It sounds a little bit top 
heavy. It has not proven to be as yet. 

The D e f e n s e  D e p a r t m e n t  h a s  t aken  the a t t i t u d e  that  s p a c e  i s  not  a 
p r o g r a m .  We ta lk  abou t  a n a t i o n a l  s p a c e  p r o g r a m ,  b e c a u s e  tha t  i s  the 
k ind of th ing  we a r e  do ing  in R and  D. The  D e f e n s e  D e p a r t m e n t  s a y s  
s p a c e  i s  not  a p r o g r a m ;  i t  i s  a p l a c e .  It  i s  a p l a c e  in wh ich  we wi l l  do 
w h a t e v e r  i s  n e c e s s a r y  to be done to a c h i e v e  a m i l i t a r y  o b j e c t i v e  o r  to 
m e e t  a m i l i t a r y  r e q u i r e m e n t .  We wi l l  do i t  in s p a c e  if  i t  m a k e s  m o r e  
s e n s e  to do i t  tha t  way ,  i f  i t  i s  m o r e  e f f e c t i v e l y  done in  s p a c e ,  o r  if  i t  
i s  l e s s  e x p e n s i v e l y  done in s p a c e .  

M r .  M c E l r o y ' s  r e c e n t  d i r e c t i v e  d e s i g n a t i n g  the A i r  F o r c e  as  
the s p a c e  t r a n s p o r t a t i o n  agen t ,  as  it  w e r e ,  f o r  the m i l i t a r y ,  c o n c e n -  
t r a t e s  t h e r e  a l l  of the a c t i v i t i e s  wi th  r e s p e c t  to v e h i c l e  s y s t e m s .  Th i s  
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m a k e s  a n i ce  t ie b e t w e e n  one a g e n c y ,  now, and o u r s e l v e s  f o r  s p a c e -  
v e h i c l e  d e v e l o p m e n t  w o r k .  The  A i r  F o r c e  c o n t i n u e s  to have  the r e -  
s p o n s i b i l i t y  f o r  the r e c o n n a i s s a n c e  and e a r l y - w a r n i n g  s a t e l l i t e s .  The 
A r m y  i s  to have  r e s p o n s i b i l i t y  fo r  the c o m m u n i c a t i o n s  s a t e l l i t e .  I g u e s s  
th i s  i s  the f i e l d  wh ich  a l l  of you  r e c o g n i z e  a s  one in wh ich  they  have  had  
s u b s t a n t i a l  c o m p e t e n c e  o v e r  m a n y ,  m a n y  y e a r s - - a  b a s i c  r e s p o n s i b i l i t y ,  
a s  a m a t t e r  of f ac t .  The  N a v y  c o n t i n u e s  to have  r e s p o n s i b i l i t y  f o r  the 
n a v i g a t i o n  s a t e l l i t e  p r o g r a m .  

T h e r e  have  b e e n  m a n y  a t t a c k s  on th is  m a n a g e m e n t  p r o b l e m .  As 
I s a i d  e a r l i e r ,  I think the law s e t s  up the o p p o r t u n i t y  f o r  p e o p l e  to ge t  
t h e i r  kni fe  in and s t a r t  to t w i s t  i t ,  and t h e r e  a r e  p l e n t y  of p e o p l e  who 
l ike  to do th i s .  T h e r e  have  b e e n  s t a t e m e n t s - - I  r e a d  one in  the p a p e r  
th is  m o r n i n g - - t h a t  t h e r e  a r e  62 a g e n c i e s  i n v o l v e d  in the s p a c e  p r o g r a m .  
I ' d  l ike  to t r y  to c o n v i n c e  you  that  t h e r e  a r e  on ly  two that  a r e  r e a l l y  i n -  
v o l v e d .  T h e y  a r e  the D e f e n s e  D e p a r t m e n t  and o u r s e l v e s .  T h e r e  a r e ,  
t h r o u g h o u t  the G o v e r n m e n t ,  j u s t  any  n u m b e r  of a g e n c i e s  that  have  p e r i p h -  
e r a l  i n t e r e s t s .  The N a t i o n a l  S c i e n c e  F o u n d a t i o n ,  in d i s c h a r g i n g  i t s  n o r -  
r ea l  o b l i g a t i o n s ,  i s  c e r t a i n l y  going to s u p p o r t  r e s e a r c h  which  has  i n t e r e s t  
in  the s p a c e  b u s i n e s s .  Th i s  m a y  be c e l e s t i a l  m e c h a n i c s  a t  s o m e  u n i v e r -  
s i t y .  You can  s a y  that  t h e s e  p e o p l e  a r e  i n v o l v e d  in o u r  b u s i n e s s ,  and  
they  c e r t a i n l y  a r e ,  b e c a u s e  w e ' d  l ike  to m a k e  u se  of  wha t  they  c o m e  up 
wi th .  B u t  they  do not  have  any m a n a g e m e n t  r e s p o n s i b i l i t y  in  the b u s i n e s s  
a t  a11. The B u r e a u  of  S t a n d a r d s  h a s  a good bi t  to do in i t s  n o r m a l  o p e r a -  
t ion  wh ich  i m p i n g e s  upon the s p a c e  b u s i n e s s .  OCDM is  c o n c e r n e d  a b o u t  
the a l l o c a t i o n  of p o r t i o n s  of the f r e q u e n c y  s p e c t r u m  f o r  c o m m u n i c a t i o n s  
in s p a c e .  FAA we have  i n t i m a t e l y  t ied  in wi th  o u r  l a u n c h i n g  o p e r a t i o n s  
a t  W a l l o p s  I s l a n d .  As a m a t t e r  of f ac t ,  we  a r e  c o n t r o l l e d  by,  I g u e s s  i t  
i s ,  the F A A  o f f i c e  in N ew  Y o r k .  T h e y  te l l  us  when  we can  f i r e .  We 
s u p p o r t  60 o r  65 p e o p l e  a t  the W e a t h e r  B u r e a u ,  who a r e  d e v e l o p i n g  w a y s  
and m e a n s  of i n t e r p r e t i n g ,  a n a l y z i n g ,  and r e b r o a d c a s t i n g  the i n f o r m a t i o n  
tha t  we  hope  to ge t  f r o m  m e t e o r o l o g i c a l  s a t e l l i t e s .  ONR has  a v a r i e t y  
of  c o n t r a c t s  in s u p p o r t  of  b a s i c  r e s e a r c h  wh ich  i m p i n g e  on a f i e ld  s u c h  
a s  s p a c e .  I t  i s  k ind of an a l l - p e r v a s i v e  b u s i n e s s .  

B u t  none of  t h o s e  has  m a n a g e m e n t  r e s p o n s i b i l i t y .  So f a r  as  I know,  
none of t h e m  h a s  r e a l l y  t h r o w n  i t s  w e i g h t  in to  the m a n a g e m e n t  p i c t u r e  
in any w a y .  So that  b a s i c a l l y  t h e r e  a r e  on ly  the two a g e n c i e s ,  the D e -  
f e n s e  D e p a r t m e n t  and  o u r s e l v e s .  

To f i n i s h  up, I wou ld  s a y  to y o u  that  th i s  i s  r e a l l y  an e x c i t i n g  b u s i -  
n e s s .  It i s  a v e r y  d i f f i cu l t  b u s i n e s s ,  and i t  i s  a b u s i n e s s  abou t  w h i c h  
we know v e r y  l i t t l e  and a b o u t  wh ich  we ta lk  a lot .  I t  i s  a l s o  a v e r y  c o s t l y  
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b u s i n e s s ,  and I d o n ' t  th ink i t  i s  going to ge t  any  c h e a p e r .  I t  i s  a b u s i -  
n e s s  wh ich  has  i t s  b e n e f i t s ,  c e r t a i n l y ,  a c c r u i n g  to m a n k i n d  t h r o u g h  the 
d i s c o v e r y  of new i n f o r m a t i o n ,  to i n d u s t r y  t h r o u g h  the d e v e l o p m e n t  of 
new t e c h n i q u e s ,  p r o b a b l y  a s  d i f f i cu l t  a t e c h n i c a l  j ob  a s  y o u  wi l l  f ind,  
and i t  wi l l  h a v e  g r e a t  i m p a c t  on p h i l o s o p h y  and r e l i g i o n  if  we f ind s o m e  
l i fe  on one of the p l a n e t s - - a n d  i t  i s  c l e a r  that  we  wi l l  be t r y i n g  to do th i s .  
It i s  a b u s i n e s s  wh ich  h a s  i t s  l o n g - r a n g e  goa l  a s  one of a l l o w i n g  m a n  to 
f ly  w h e r e v e r  he  w a n t s  to f ly ,  w h e n e v e r  he w a n t s  to go. And i t  i s  no t  
go ing  to s t o p  unt i l  m a n  d o e s  th i s ,  in m y  op in ion .  I d o n ' t  wan t  to c l i m b  
Mt.  E v e r e s t ,  bu t  t h e r e  a r e  s o m e  p e o p l e  who do, and  t h e y  h a v e  done  i t ,  
and  they  s p e n t  y e a r s  g e t t i n g  t h e r e ,  and m a n y  l i v e s  w e r e  l o s t  in tha t  
p r o c e s s .  Man  i s  not  go ing  to s t o p  unt i l  he a c h i e v e s  th is  k ind  of  m a s t e r y  
o v e r  s p a c e ,  in m y  op in ion .  

C o m p e t i t i v e l y ,  i t  i s  j u s t  one p a r t  of the t o t a l  c o m p e t i t i o n  w i th  the  
S o v i e t  Union .  I t  i s  the b r i g h t ,  the sh in ing ,  the d r a m a t i c  p a r t  of  tha t  
c o m p e t i t i o n .  As  s u c h  I think i t  c a n n o t  be i g n o r e d  a s  c o m p e t i t i o n .  I 
th ink,  h o w e v e r ,  we n e e d  to c o m p e t e  on t e r m s  w h i c h  we l ay  down,  no t  
on the b a s i s  of f o l l o w - t h e - l e a d e r .  When  s o m e o n e  a s k s  m e  how f a r  b e -  
h ind  the R u s s i a n s  we a r e ,  I have  to s a y ,  "I d o n ' t  p l a y  in th is  l e a g u e .  
To be beh ind  the R u s s i a n s  m e a n s  that  I a m  f o l l o w i n g  t h e m ,  and I d o n ' t  
a n t i c i p a t e  f o l l o w i n g  them.  " We a r e  a t t e m p t i n g ,  g e n t l e m e n ,  to l a y  on 
the k ind  of p r o g r a m  that  f ive  y e a r s  f r o m  now wi l l  h a v e  g i v e n  us  the 
k ind  of i n f o r m a t i o n  and the k ind  of g r a s p  on th i s  s o  tha t  no one can  h e a d  
u s ,  I think.  

W h e r e a s  in  the ho t  w a r s  of today ,  we think we a r e  go ing  to h a v e  to 
f igh t ,  i f  we do f ight ,  wi th  the w e a p o n s  that  a r e  a v a i l a b l e  to us  the day  
the f i r s t  sho t  i s  f i r e d ,  in th is  e c o n o m i c  and p o l i t i c a l  r e a l m ,  we  a r e  s t i l l  
b a c k  in  the s i t u a t i o n  w h e r e  p e r h a p s  t i m e  wi l l  be  on o u r  s i d e .  I t  i s n ' t  
go ing  to be p l a y e d  a s  i t  u s e d  to,  b e c a u s e  w e ' v e  got  a f a s t - r u n n i n g  a n t a g -  
o a i s t  h e r e .  B u t  t h e r e  i s  a l i t t l e  bi t  m o r e  of the s o r t  of c r a n k i n g  up of 
the e n e r g i e s  of a f r e e  p e o p l e  to e x t r a  e f f o r t s  n e e d e d .  T h i s  i s  n e e d e d  
v e r y  bad ly ,  in m y  op in ion ,  a c r o s s  the who le  g a m u t  of c o m p e t i t i v e  f i e l d s  
wi th  the S o v i e t  Union .  I w a s  t h e r e  l a s t  y e a r  f o r  a s h o r t  t i m e .  I s a w  
the k ind of d e d i c a t i o n  tha t  t h e y  h a v e .  Y o u ' v e  h e a r d  th is  f r o m  m a n y  
p e o p l e ,  I a m  s u r e ,  but  I b e l i e v e  i t .  I t  i s  one of the r e a s o n s  tha t  I took  
th i s  job .  T h e r e  a r e  l o t s  of b e t t e r  w a y s  to m a k e  a l i v ing ,  b e l i e v e  m e .  
I b e l i e v e  i t  s i n c e r e l y  enough  to c o m e  down h e r e  and  g i v e  w h a t e v e r  I can  
to t r y  to m a k e  a s e n s i b l e  p r o g r a m  out  of th is ;  and one  of o u r  m o s t  d i f -  
f i c u l t  t a s k s  i s  j u s t  that ,  to m a k e  a s e n s i b l e  p r o g r a m  a g a i n s t  the t r e m e n -  
dous  p r e s s u r e s  to do s o m e  s p e c t a c u l a r  thing tha t  i s  h e r e  t o d a y  and gone  
t o m o r r o w .  I d o n ' t  d i s c o u n t  the i m p o r t a n c e  of t h e s e  in the e y e s  of the 
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r e s t  of the w o r l d .  I s i m p l y  s a y  to you  tha t ,  w h e n  we h a v e  la id  on and  
a g g r e s s i v e l y  f o l l o w e d  a s e n s i b l e  p r o g r a m ,  t h e r e  wi l l  be enough  of t h e s e  
a t t r a c t i v e ,  e x c i t i n g ,  s p e c t a c u l a r  a c h i e v e m e n t s  to ga in  back  f o r  us s o m e  
p o r t i o n  of the a d m i r a t i o n  of the r e s t  of  the w o r l d .  I th ink we have  l o s t  
s o m e  p o r t i o n  of i t  f o r e v e r .  I th ink we h a v e  b e e n  c a u g h t  wi th  o u r  pan t s  
down.  I d o n ' t  p r o p o s e  that  we con t inue  f o r e v e r  in  tha t  cond i t ion .  

Thank  you ,  g e n t l e m e n .  

C O L O N E L  F O R B E S :  Who h a s  the f i r s t  q u e s t i o n ?  

QUESTION:  S i r ,  wi l l  you  give us  any  i n f o r m a t i o n  tha t  m i g h t  be 
a v a i l a b l e  on the  n u c l e a r  r o c k e t  p r o p u l s i o n  p r o g r a m ?  

DR. GLENNAN:  The  n u c l e a r  p r o p u l s i o n  p r o g r a m ,  on w h i c h  we a r e  
p a r t i c u l a r l y  i n t e r e s t e d ,  i s  the R o v e r  p r o g r a m .  The  a c t u a l  n u c l e a r  d e -  
v e l o p m e n t  a c t i v i t y  i s  u n d e r  the s u p p o r t  and  m a n a g e m e n t  of the A t o m i c  
E n e r g y  C o m m i s s i o n .  The  A i r  F o r c e  did s u p p o r t  s o m e  p o r t i o n  of t h i s .  
Tha t  w a s  t r a n s f e r r e d  to u s ,  and  we con t inue  to s u p p o r t  i t  w i th  the n o n -  
n u c l e a r  a c t i v i t i e s  a t  the r a t e  of abou t  $10 m i l l i o n  a y e a r ,  o r  s o m e  s u c h  
thing.  We think of th is  as  a l o n g - r a n g e  p r o g r a m .  I t  i s  not  an  e a s y  
b u s i n e s s  to be in.  I th ink tha t  the A t o m i c  E n e r g y  C o m m i s s i o n  is  qui te  
c o n v i n c e d  tha t  i t  c a n  so lve  the p r o b l e m s .  

The  f i r s t  of the t e s t  d e v i c e s ,  c a l l e d  Kiwi ,  was  t e s t e d  th is  y e a r  ou t  
in N e v a d a .  I t  p e r f o r m e d  r a t h e r  we l l .  We would  e x p e c t  not  to use  a 
n u c l e a r  p r o p u l s i o n  d e v i c e  as  a f i r s t - s t a g e  d e v i c e ,  a t  l e a s t  not  f o r  a long 
t i m e ,  b e c a u s e  of the h a z a r d s  i n v o l v e d .  

T h e r e  i s  one c o m m i t t e e  p r e s e n t l y  a c t i v e - - I  g u e s s  we s e t  i t  up, a c t u -  
a l l y - - t o  t r y  to u n d e r s t a n d  m o r e  of the p r o b a b l e  h a z a r d s  in  u s i n g  n u c l e a r  
p r o p u l s i o n .  I no t ed  y e s t e r d a y  tha t  the A t o m i c  E n e r g y  C o m m i s s i o n  h a d  
s e t  up a c o m m i t t e e  i n h o u s e  to d e a l  wi th  the p r o b l e m s  of n u c l e a r  un i t s  
in s p a c e ,  both  as  a u x i l i a r y  p o w e r  un i t s  and  as  p r o p u l s i o n  un i t s .  

C e r t a i n l y ,  m o s t  of o u r  peop le  b e l i e v e  tha t  in t i m e  s o m e  f o r m  of 
n u c l e a r  p r o p u l s i o n  i s  going  to be a n e c e s s i t y  f o r  d e e p  s p a c e  t r a v e l .  We 
do not  e x p e c t  th i s  to be n e x t  y e a r .  

QUESTION:  Dr .  G lennan ,  the R u s s i a n s  h a v e  h i t  the m o o n .  T h e y  
s a y  t h e y  h a v e  p h o t o g r a p h e d  the d a r k  s i d e  of the m o o n .  We have  a l s o  
c l a i m e d  tha t  we have  g o t t e n  a c e r t a i n  d e g r e e  of a c c u r a c y .  I w o n d e r  if  
you  wou ld  e v a l u a t e  f o r  us the r e l a t i v e  d e g r e e  of a c c u r a c y  that  we h a v e  
v i s - a - v i s  the R u s s i a n s ,  in  m i s s i l e  l a u n c h i n g s .  
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DR. GLENNAN: I wi l l  be g lad  to do that .  In  the f i r s t  p l a c e ,  we 
c o n t i n u e  to ge t  q u e s t i o n s ,  s u c h  as:  Was  tha t  r e a l l y  a p h o t o g r a p h  of the 
o t h e r  s ide  of the m o o n ?  I th ink al l  of you  would  a g r e e  tha t  we i n t e n d  to 
p h o t o g r a p h  the o t h e r  s i d e  of the m o o n  and,  if  we c o m e  up wi th  a p h o t o -  
g r a p h  that  is  v e r y  d i f f e r e n t  f r o m  t h e i r s ,  th is  m i g h t  be the g r e a t e s t  h o a x  
of a l l  t i m e .  

We a r e  i n c l i n e d  to b e l i e v e  wha t  they  have  s a i d  and  wha t  t h e y  c o n -  
t inue  to s a y  abou t  t h e i r  s p a c e  f e a t s .  

As to th is  m a t t e r  of a c c u r a c y ,  we get  th is  c o n t i n u o u s l y ,  e v e r y  t i m e  
the R u s s i a n s  e xh i b i t  a p a r t i c u l a r  d e g r e e  of a c c u r a c y  in the g u i d a n c e  of 
t h e i r  s p a c e  v e h i c l e s ,  h i t t i ng  the Moon, go ing  in to  o r b i t  a r o u n d  the Moon 
and  the E a r t h ,  and  tha t  type  of thing.  We,  wi th  o u r  l o w e r  t h r u s t ,  a r e  
not  ab le  to do s i m i l a r  th ings  qui te  a s  we l l .  D o e s n ' t  th is  m e a n  tha t  t h e y  
c a n  shoo t  a m i s s i l e ,  a n u c l e a r - w a r h e a d - c a r r y i n g  m i s s i l e ,  wi th  p inpo in t  
a c c u r a c y  at  New Y o r k  C i ty  o r  C l e v e l a n d  o r  W a s h i n g t o n ,  and d o e s n ' t  i t  
on the o t h e r  h a n d  m e a n  ou r  i n a b i l i t y  to m a t c h  t h e m  in s p a c e  at  the 
m o m e n t ?  D o e s n ' t  i t  m e a n  tha t  we have  l e s s  than a d e q u a t e  a c c u r a c y  in  
o u r  own n u c l e a r - w a r h e a d - c a r r y i n g  m i s s i l e s ?  

T h e s e  m u s t  be s e p a r a t e d .  T h e y  a r e  h a r d  to s e p a r a t e  in the m i n d s  
of peop le .  The a c c u r a c y  and  the p r o p u l s i v e  c a p a c i t y  of o u r  n u c l e a r -  
w a r h e a d - c a r r y i n g  m i s s i l e s ,  the A t l a s ,  the J u p i t e r ,  and  the T h o r  a r e  
v e r y  a d e q u a t e  f o r  the jobs  tha t  they  wi l l  do and  a r e  i n t e n d e d  to do. T h e y  
wi l l  c a r r y  wha t  you  wan t  to the t a r g e t .  The  r e s u l t s  in the l a s t  s e v e r a l  
f i r i n g s  on al l  t h e s e  s y s t e m s  h a v e  b e e n  f a n t a s t i c a l l y  good.  

The  f a c t  tha t  we don ' t  h a v e  the s a m e  k ind  of a c c u r a c y  in  o u r  s p a c e  
s h o t s  is  that  we j u s t  d o n ' t  have  the c a p a c i t y ,  the t h r u s t  c a p a c i t y ,  to 
c a r r y  g u i d a n c e  s y s t e m s  as  we l l  as  p a y l o a d s .  It  i s  j u s t  as  s i m p l e  as  
that .  

The  T h o r - A b l e  s e r i e s ,  if  you  a r e  going to put  any  p a y l o a d  in  i t  a t  
a l l ,  as  with the Juno  II s e r i e s ,  you  ju s t  don ' t  put  the  k ind of a c c u r a t e  
g u i d a n c e  the R u s s i a n s  h a v e .  You c a n ' t  c a r r y  it .  As we ge t  the C e n -  
t a u r ,  we wi l l  be c a r r y i n g  the g u i d a n c e  c o m p o n e n t s  tha t  a r e  n e c e s s a r y ,  
and  c e r t a i n l y  in the f a l l o u t  of the w e a p o n  s y s t e m s  d e v e l o p m e n t  and  the 
m i s s i l e r y  the g u i d a n c e  c o m p o n e n t s  a r e  a v a i l a b l e  to be put  t o g e t h e r  in  
s y s t e m s ,  and this  is  be ing  done.  

But ,  to s u m  up the a c c u r a c y  of the R u s s i a n s  wi th  r e s p e c t  to t h e i r  
s p a c e  sho t s  r e a l l y  h a s  no th ing  to do with the a c c u r a c y  a v a i l a b l e  in the 
b a l l i s t i c  m i s s i l e  p r o g r a m  of the U n i t e d  S t a t e s .  
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QUESTION:  R e c e n t l y  a d i s t i n g u i s h e d  s p e a k e r  f r o m  this  p l a t f o r m  
p o i n t e d  out  as  a p r o b l e m  the l a c k  of a s ing le  a g e n c y  r e s p o n s i b l e  f o r  
l a u n c h i n g ,  c o m m u n i c a t i o n ,  and  t r a c k i n g .  Would  you  c o m m e n t  on t h a t ?  
Is  t h e r e  a p r o b l e m  and  do you  h a v e  a n y  p lans  f o r  i t s  s o l u t i o n ?  

DR. GLENNAN:  I don ' t  h a v e  any  p lans ,  but  I think the D e f e n s e  
D e p a r t m e n t  does .  T h e r e  c e r t a i n l y  h a s  b e e n  c o n f u s i o n  in the l a u n c h  
b u s i n e s s .  If any  of you  have  b e e n  out  to V a n d e n b u r g  and  P M R  I th ink  
y o u  m u s t  c o m e  a w a y  wi th  a k ind of h e a d a c h y  f e e l i n g .  But  I th ink this  
i s  on the w a y  to s o l u t i o n  wi th  the C i s l e r  c o m m i t t e e  a c t i n g  u n d e r  the r e -  
q u e s t  of S e c r e t a r y  M c E l r o y .  

We,  a s  an  a g e n c y ,  wi l l  con t inue  to u se  w h a t e v e r  the m i l i t a r y  h a s  
a v a i l a b l e  in the way  of l a u n c h  f a c i l i t i e s .  I m i g h t  s a y  that  a t  AMR, f o r  
i n s t a n c e ,  down at  P a t r i c k ,  2 o r  3 y e a r s  f r o m  now 60 o r  70 p e r c e n t  of 
the a c t i v i t y  t h e r e  i s  going to be s p a c e  l a u n c h i n g s ,  not  m i s s i l e  l a u n c h i n g s .  

We would  e x p e c t  to con t inue  to use  the m i l i t a r y  m a n a g e m e n t  of t hose  
a c t i v i t i e s .  So f a r  as  t r a c k i n g  s y s t e m s  a r e  c o n c e r n e d ,  you  r u n  in to  a 
l i t t l e  bi t  d i f f e r e n t  s i t u a t i o n .  I t  s e e m s  to m e  that ,  whi le  the s p a c e  a c t i v -  
i t i e s  a r e  in  the r e s e a r c h  and d e v e l o p m e n t  s t a g e ,  we cou ld  m a k e  a s u b -  
s t a n t i a l  u se  of s t a t i o n s  which  m i g h t  h a v e  b e e n  i n s t a l l e d  by the m i l i t a r y  
as  p a r t  of  ou r  n e t w o r k s .  I n d e e d  this  is  wha t  i s  b e i n g  done in t h e  M e r -  
c u r y  n e t w o r k  of s o m e  17 s t a t i o n s .  

A c t u a l l y ,  the s u p p o r t  of tha t  whole  p r o g r a m  by  the m i l i t a r y  is  qui te  
s u b s t a n t i a l .  W h e n  one ge t s  to o p e r a t i o n a l  s y s t e m s - - s u p p o s e  the D i s -  
c o v e r e r  b e c o m e s  a r e c o n n a i s s a n c e  s a t e l l i t e  s y s t e m ,  and  so  f o r t h - - t h e n  
you  c a n ' t  u se  t hose  t r a c k i n g  s t a t i o n s  and r e a d o u t  s t a t i o n s  f o r  r e s e a r c h  
and  d e v e l o p m e n t ,  e x c e p t  u n d e r  the s t r i c t  c o n t r o l  of the peop le  who a r e  
m a n a g i n g  the o p e r a t i o n a l  p r o g r a m .  

The  r e s e a r c h  and  d e v e l o p m e n t  p r o g r a m  by d e f i n i t i o n  is  one in w h i c h  
c h a n g e  i s  e x p e c t e d .  So, e v e r y  t i m e  you  f i r e  one of t h e s e  th ings ,  you  
h a v e  a l i t t l e  bi t  d i f f e r e n t  i n f o r m a t i o n  to ge t  out  of the  s a t e l l i t e ,  and  
t h e r e  wi l l  be m o d i f i c a t i o n s  to e q u i p m e n t  a l m o s t  c o n s t a n t l y .  T h a t ' s  why  
I s a y  tha t  we look to o u r  t r a c k i n g  n e t w o r k  a s  a c o n s t r u c t i o n  p r o b l e m  
of p e r h a p s  as  m u c h  as  $30 m i l l i o n  a y e a r ,  j u s t  k e e p i n g  t h e s e  th ings  
m o d e r n i z e d .  

Now,  I g u e s s  m y  a n s w e r  to y o u r  q u e s t i o n ,  a f t e r  a l l  of this  w o r d a g e ,  
i s  tha t  in  o p e r a t i o n a l  s y s t e m s  it  s e e m s  c l e a r  to m e  tha t  the m i l i t a r y  
m u s t  s e t  up, m a n ,  and  o p e r a t e  and m a n a g e  t h e i r  own o p e r a t i o n a l  
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t r a c k i n g  s y s t e m s .  In the r e s e a r c h  and d e v e l o p m e n t  p h a s e  we h a v e  w h a t  
is  known as  a c o m m i t t e e  on g r o u n d  s u p p o r t  f a c i l i t i e s ,  wh ich  now a c t s  
upon any  change  in any  t r a c k i n g  f a c i l i t y  c o s t i n g  m o r e  than  $250, 000. 
Th i s  is  w o r k i n g  quite  we l l ,  and we a r e  f ind ing  i t  p o s s i b l e  to i n t e r w e a v e  
o u r  r e q u i r e m e n t s  with tha t  k ind  of m a n a g e m e n t ,  w h e r e  we m a n a g e  s o m e  
s t a t i o n s  and  the m i l i t a r y  m a n a g e s  s o m e  s t a t i o n s ,  and t h e y  a r e  b r o u g h t  
t o g e t h e r  in to  a n e t w o r k  w h e n  i t  i s  n e c e s s a r y .  

I d o n ' t  a n t i c i p a t e  th is  is  a tough p r o b l e m ,  once  they  ge t  the r a n g e  
p r o b l e m  s t r a i g h t e n e d  out.  

QUESTION:  You m e n t i o n e d ,  D o c t o r ,  tha t  in the old NACA the 
o r g a n i z a t i o n  was  not  s e t  up r e a l l y  to hand le  o u t s i d e  c o n t r a c t i n g .  T h e r e  
w a s  no n e e d  f o r  i t .  I n o t i c e  tha t  w h e n  NASA s t a r t e d  in to  b u s i n e s s  y o u  
m a d e  up f o r  this  d e f i c i e n c y  by w o r k i n g  t h r o u g h  the s e r v i c e s .  Do y o u  
p lan  to con t i nue  th i s ,  o r  wi l l  you  s e t  up y o u r  own p r o c u r e m e n t  o r g a n i z a -  
t i on?  

DR. GLENNAN:  We do both.  A c t u a l l y  we h a v e  s e t  up o u r  own c o n -  
t r a c t  n e g o t i a t i o n  and p r o c u r e m e n t  a c t i v i t y ,  but  we p lan  to con t i nue  to 
u s e  c o n t r a c t  m o n i t o r i n g  s e r v i c e s  f r o m  the m i l i t a r y  o r g a n i z a t i o n s ,  and  
c o n t r a c t  n e g o t i a t i o n  to the e x t e n t  that  this  s e e m s  f e a s i b l e .  We don ' t  
wan t  to d u p l i c a t e  if we can  avo id  it .  

Out  at the M c D o n n e l l  P l a n t  in  St. L o u i s ,  w h e r e  the c a p s u l e s  f o r  
M e r c u r y  a r e  be ing  m a d e ,  ou r  c o n t r a c t  i s  be ing  m a n a g e d  by the Navy .  
Out  a t  R o c k e t d y n e  the A i r  F o r c e  is  he lp fu l  in the m o n i t o r i n g  of the c o n -  
t r a c t  t h e r e .  The  C e n t a u r  s y s t e m  is  u n d e r  the A i r  F o r c e .  A c t u a l l y ,  we 
p r o v i d e  the m o n e y  back  to the A i r  F o r c e  and they  have  the c o n t r a c t  wi th  
C o n v a i r ,  f o r  the C e n t a u r  s y s t e m ,  and they  a r e  m a n a g i n g  tha t  f o r  us .  

So we wil l  do w h a t e v e r  s e e m s  b e s t  a t  the t i m e ,  u t i l i z i n g  the s e r v -  
i c e s  a v a i l a b l e  to us ,  in an  a t t e m p t  to avo id  dup l i c a t i on .  

QUESTION: With a l l  th is  c o m i n g  a c t i v i t y  in  s p a c e ,  i t  s e e m s  tha t  
we a r e  ge t t i ng  enough  a c t i v i t y  up t h e r e  to r u n  a c r o s s  p r o b l e m s  of i n t e r -  
n a t i o n a l  law.  Do you  e n v i s a g e  t h e s e  p r o b l e m s ,  and do you  have  a n y  
s o l u t i o n s  to t h e m ?  

DR. GLENNAN:  Y e s ,  the p r o b l e m s  a r e  t h e r e  a l l  r i g h t .  The p r o b -  
l e m  of s o v e r e i g n t y  on the m o o n  is  one in q u e s t i o n  now, I s u p p o s e ,  a l -  
though Mr .  K. has  s a i d  he  i s  not  c l a i m i n g  i t  f o r  R u s s i a ,  but in the n a m e  
of a l l  m a n k i n d .  T h e r e  is  a v e r y  g r e a t  dea l  of l i t e r a t u r e ,  p a r t i c u l a r l y  in  
the l e g a l  f i e ld ,  on th is  p a r t i c u l a r  s u b j e c t .  
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The  U n i t e d  N a t i o n s  h a v e  a s u b c o m m i t t e e ,  e s t a b l i s h e d  e a r l y  th is  
y e a r .  I t s  r e p o r t  is  r e a d y  and  wi l l  be p r e s e n t e d  to the G e n e r a l  A s s e m b l y  
th is  fa l l .  It i d e n t i f i e s  the p r i n c i p a l  l e g a l  a r e a s .  I t  is  i n t e n d e d  tha t  tha t  
u l t i m a t e l y  d e v e l o p  into an a c t i v i t y  of the U. N . ,  w h e r e  they  wi l l  not  
t h e m s e l v e s  c o n d u c t  o r  c o n t r o l  r e s e a r c h  and  d e v e l o p m e n t  but would  be 
a c t i v e  in the a l l o c a t i o n  of p o r t i o n s  of the s p e c t r u m  f o r  c o m m u n i c a t i o n s  
and tha t  s o r t  of thing,  and  they  would  in t i m e ,  I th ink ,  dea l  wi th  s o m e  of 
the l e g a l  p r o b l e m s .  

T h e r e  is  a s c h o o l  of thought  tha t  one  s h o u l d n ' t  m o v e  too qu ick ly  to 
d e c l a r e  o u t e r  s p a c e  j u s t  a p l a c e  f o r  f r e e  t r a n s i t .  I th ink a c t u a l l y  o u r  
m i l i t a r y  f r i e n d s  would  s a y  tha t  t hey  don ' t  wan t  to j u m p  too qu ick ly  on 
th i s ,  b e c a u s e  th i s  i s  a p o r t i o n  of a to ta l  d i s a r m a m e n t  p r o b l e m  if  you  get  
in to  tha t  a c t i v i t y .  

Suf f ice  i t  to s a y  tha t  t h e r e  i s  a v e r y  g r e a t  d e a l  of  e f f o r t  going  on 
th i s  a l m o s t  c o n s t a n t l y .  We have  in  o u r  own o r g a n i z a t i o n  a s m a l l  g r o u p  
tha t  i s  d e a l i n g  wi th  th is  and  is  r e s p o n s i v e  to the U. N. d i r e c t l y  on this  
m a t t e r .  

ADMIRAL P A T R I C K :  Dr .  G lennan ,  I u n d e r s t a n d  tha t  we h a v e  an  
e l e c t r o n i c  s u r v e i l l a n c e  f e n c e  wh ich  t e l l s  us  w h e n e v e r  a s a t e l l i t e  p a s s e s  
o v e r  the U n i t e d  S t a t e s .  Th i s  would  p e r m i t  us to know w h e n  R u s s i a  had  
a c t u a l l y  l a u n c h e d  s o m e t h i n g  they  h a d n ' t  s a i d  s o m e t h i n g  about .  Could  y o u  
t e l l  us a bit  about  that  s u r v e i l l a n c e  ? 

DR. GLENNAN:  I think this  i s  the f e n c e  tha t  e x t e n d s  a c r o s s  the 
s o u t h e r n  p o r t i o n  of the U n i t e d  S t a t e s ,  m a d e  up of s o m e  m i n i t r a c k  s t a -  
t ions  and  s o m e  tha t  h a v e  b e e n  a u g m e n t e d ,  and  o p e r a t e d  by the m i l i t a r y .  
I t  i s  w h a t  is  known as  a d a r k  f e n c e .  I t  i l l u m i n a t e s  s a t e l l i t e s  in  the 
a t m o s p h e r e ,  p i cks  t h e m  up, and  i d e n t i f i e s  t h e m ,  e v e n  though they  t h e m -  
s e l v e s  a r e  not  a c t i v e l y  b r o a d c a s t i n g .  I a m  told th i s  i s  v e r y  e f f e c t i v e ,  
tha t  i t  h a s  r e s o l u t i o n  enough  to s e e  a l m o s t  a n y t h i n g  tha t  we would  e x p e c t  
to be up t h e r e ,  and  i t  i s  c o n s t a n t l y  m a n n e d  at  the p r e s e n t  t i m e .  

QUESTION: You gave  a g r e a t  d e a l  of  c r e d i t  to wha t  the R u s s i a n s  
s a id  as  be ing  u s u a l l y  a c c u r a t e ,  e s p e c i a l l y  the l a u n c h i n g  of the s a t e l l i t e  
to the m o o n .  You m e n t i o n e d  the  R o c k e t  S o c i e t y  m e e t i n g  h e r e .  T h e y  
have  s o m e  d i s t i n g u i s h e d  peop le  h e r e  a t  the R o c k e t  S o c i e t y  m e e t i n g ,  and  
they  h a v e  l e f t  m e  a t  l e a s t  wi th  the  i m p r e s s i o n  tha t  t hey  do not have  an  
e x t e n s i v e  m a n - i n - s p a c e  p r o g r a m .  Would  you  c a r e  to t a lk  on t h a t ?  
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DR. G L E N N A N :  We h a v e  a v e r y  d e l i g h t f u l  m a n  in o u r  o r g a n i z a -  
t ion  w h o m  s o m e  of y o u  know,  Dr .  Hugh  D r y d e n .  He is  one  of the g r e a t  
s c i e n t i s t s  of this  c o u n t r y .  He w a s  D i r e c t o r  of  NACA and  i s  now the 
D e p u t y  A d m i n i s t r a t o r  a t  NASA. He ha s  known P r o f e s s o r  S e d o v  f o r  a 
n u m b e r  of y e a r s  and he  took S e d o v  and B l a g o n r a v o v  and a c o u p l e  of the 
o t h e r s  w h o s e  n a m e s  I c a n ' t  p r o n o u n c e  to lunch  the day  b e f o r e  y e s t e r d a y .  
It  w a s  the u s u a l  s p a r r i n g  m a t c h .  E a c h  of t h e s e  m e n  s a i d  tha t  he  w a s  
not  i n v o l v e d  in any  m a n - i n - s p a c e  p r o j e c t .  T h e y  wou ld  not  m a k e  a f l a t  
s t a t e m e n t  tha t  the a p p a r a t u s  w a s  not  i n v o l v e d  in a m a n - i n - s p a c e  p r o j e c t .  
If one l o o k s  a t  the f a c t  tha t  B l a g o n r a v o v ,  I b e l i e v e ,  did  a p a p e r  on t h e i r  
a n i m a l  e x p e r i m e n t a t i o n ,  one wou ld  e x p e c t  that  t h e r e  i s  no r e a s o n  to 
b e l i e v e  tha t  they  a r e  not  i n v o l v e d  in i t .  

I s u s p e c t  tha t  t h e s e  g e n t l e m e n ,  i n t e r e s t e d  m o r e  in w h a t  we  t e r m  
s p a c e  s c i e n c e  than in m a n ' s  f l igh t  in s p a c e ,  and e x p r e s s i n g  t h e i r  p e r -  
s o n a l  o p i n i o n s ,  I think s a i d  it  i s  a lo t  of n o n s e n s e .  Th i s  i s  f o r  the b i r d s .  
T h e y  can  do a n y t h i n g  t hey  wan t  to do wi th  i n s t r u m e n t s .  So I think t h e r e  
i s  a l i t t l e  bi t  of i n h o u s e  j e a l o u s y  i n v o l v e d .  I d o n ' t  think they  a r e  s p e a k -  
ing  f o r  the S o v i e t  Union .  I think they  a r e  s p e a k i n g  p e r s o n a l l y .  We f u l l y  
e x p e c t  that  t hey  wi l l  t r y  to f ly  a m a n  in to  s p a c e .  

Q U E S T I O N :  I have  a t w o - p a r t  q u e s t i o n .  F i r s t ,  do you  think that  
the h i g h - t h r u s t  v e h i c l e s  of the f u t u r e  wi l l  h a v e  to be f i r e d  o u t s i d e  the 
c o n t i n e n t a l  U n i t e d  S t a t e s  due to the b l a s t  and s h o c k  e f f e c t ?  S e c o n d ,  do 
you  p lan  to u s e  e q u a t o r i a l  l a u n c h i n g s  ? 

DR. G L E N N A N :  The  a n s w e r  to the f i r s t  q u e s t i o n  i s ,  I d o n ' t  b e l i e v e  
o u r  p e o p l e  have  any  f e e l i n g  that  i t  wi l l  have  to be done o u t s i d e  the U n i t e d  
S t a t e s .  The  q u e s t i o n  of e q u a t o r i a l  l aunch  s i t e s  i s  one wh ich  I think h a s  
to be kep t  u n d e r  v e r y  c a r e f u l  and c o n t i n u o u s  s t u d y .  We h a v e  had  a g r o u p  
a c t i v i t y  in th is  in wh ich  the a r m e d  s e r v i c e s  w e r e  i n v o l v e d ,  and t h e i r  
p r e s e n t  op in ion  s e e m s  to be that  t h e r e  i s  no t  now the n e e d  f o r  d e v e l o p -  
m e n t  of an e q u a t o r i a l  l a u n c h  s i t e .  We ge t  a d e q u a t e  t h r u s t .  The  e q u a -  
t o r i a l  l a u n c h  s i t e  h a s  i t s  p r i n c i p a l  u s e ,  o r  a t  l e a s t  one of i t s  p r i n c i p a l  
u s e s ,  in pu t t ing  a s a t e l l i t e  in to  2 4 - h o u r  o r b i t .  With  e n o u g h  t h r u s t ,  we 
can  d o g l e g  a s a t e l l i t e  in to  a 2 4 - h o u r  o r b i t  f r o m  P a t r i c k  by s i m p l y  pu t -  
t ing it  in to  a p a r k i n g  o r b i t  and then e m p l o y i n g  r e s t a r t  and s e n d i n g  it  out  
to the 2 4 - h o u r  o r b i t .  

T h e r e  i s  a n o t h e r  e l e m e n t  in th i s ,  though,  tha t  i s  b e g i n n i n g  to r e a r  
i t s  ug ly  head .  T h e s e  v e h i c l e s  t h e m s e l v e s ,  on s o m e  of t h e s e  m o r e  
e x o t i c  m i s s i o n s ,  a r e  s u f f i c i e n t l y  l a r g e  so  tha t  t hey  p r o b a b l y  wi l l  not  
b u r n  up as  they  c o m e  b a c k  in to  the a t m o s p h e r e .  As a m a t t e r  of f ac t ,  
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we have  c h a n g e d  s o m e  t r a j e c t o r i e s  to avo id  the p o s s i b i l i t y  of t h e s e  
p o r t i o n s  of the v e h i c l e s  f a l l i ng  on the t e r r i t o r y  of o t h e r s .  T h i s ,  I think,  
c o u l d  be a v o i d e d  by an e q u a t o r i a l  l a u n c h  s i t e ,  and th is  m i g h t  i n d e e d  be 
the p r i n c i p a l  r e a s o n  f o r  s u c h  a s i t e  at  s o m e  t i m e  in the f u t u r e .  Any-  
th ing tha t  I have  l o o k e d  a t  l o o k s  l ike  $300 m i l l i o n  as  a b a s e  c o s t  f o r  s u c h  
a s i t e .  

Q U E S T I O N :  S i r ,  I w o n d e r  i f  y o u  w o u l d  t e l l  us  the e x t e n t  and  s c o p e  
of  y o u r  m e d i c a l  p r o g r a m ,  y o u r  m e d i c a l  r e s e a r c h  p r o g r a m .  

DR. G L E N N A N :  T h a t ' s  an e a s y  one f o r  m e ,  b e c a u s e  we r e a l l y  
d o n ' t  h a v e  one  a s  y e t .  We wi l l  have  by  the end of the y e a r  the r e p o r t  
of  a c o m m i t t e e  of  v e r y  h i g h - l e v e l ,  ab l e ,  p r o f e s s i o n a l  p e o p l e  in  the 
m e d i c a l  and l i fe  s c i e n c e  f i e ld .  The  in t en t  i s  to t r y  to d e t e r m i n e  wha t  
o u r  r e s p o n s i b i l i t i e s  r e a l l y  a r e  a s  an a g e n c y  in this  f i e l d .  As you  p r o b -  
a b l y  know,  the w o r k  on M e r c u r y  i s  b e i n g  s u p p o r t e d  h a n d s o m e l y  by  the 
s e r v i c e s  in the a s s i g n m e n t  of t h e i r  p e o p l e  to o u r  t a s k  f o r c e  a t  L a n g l e y ,  
and we a r e  in p r e t t y  c l o s e  touch  wi th  the b i o m e d  p e o p l e  in  the t h r e e  
s e r v i c e s .  

I wou ld  g u e s s  tha t  we wi l l  e n g a g e  in a p r o g r a m  in the l i fe  s c i e n c e s  
in the b i o s c i e n c e s  that  m i g h t  c o s t  a s  m u c h  as  $20 m i l l i o n  a y e a r  one of  
t h e s e  d a y s ,  wi th  p e r h a p s  $4 m i l l i o n  o r  $5 m i l l i o n  of  tha t  i n h o u s e ,  i n -  
h o u s e  on ly  in the s e n s e  tha t  if  we a r e  going to have  that  m u c h  in c o n -  
t r a c t  a c t i v i t y ,  we  had  b e t t e r  have  s o m e  p e o p l e  who know wha t  the f i e l d  
i s  a l l  a b o u t  and  give t h e m  the o p p o r t u n i t y  to do a l i t t l e  w o r k  t h e m s e l v e s .  

We would expect that a fair amount of this support would go to the 
service laboratories, the hope being that we might provide some portion 
of the mechanism for tying together these service laboratories even 
more than they presently are. You know that there are sometimes voids 
in these matters between the services. 

QUESTION: Doctor, how do you make distribution of your findings 
in the Research and Development area? Is this classified information? 
Can anybody obtain it? 

DR. GLENNAN: We make distribution. Most of it is unclassified. 

It is classified usually when the military puts classification on it. 
Where we are dealing with anything that has to do with missiles, it is 
classified. I would guess that the best way to say this is that material 
information in our shop is born unclassified and it takes a positive 

action to classify it. 
23 



422 

This information is distributed through the regular publications of 

NASA, and anybody can get those in the unclassified version, yes. I 
guess there is a fairly thick distribution every month. If you have a 
problem on that, we have a technical information section. Just call 

them on the phone. 

STUDENT: I don't see any problem in my behalf, but I can easily 
see how we can be assisting the Russians and anybody else in basic 

research at our expense. 

DR. GLENNAN: They are pretty smart. They can keep us off 
balance with the small number of shots that they fire. This is an inter- 

esting question. I talked yesterday with Dr. Homer Newell, one of the 
bright young men in this field, who has been active in it for a long time. 
He came to us from NRL. I asked him where we stood in the matter of 
scientific information. He said it seems very clear that we are being 

very much more thorough in our examination of the space adjacent to the 
earth, say a thousand miles up, that our whole program was laid on to 
really strip that field and understand what is going on in all of these 
phenomena of which I spoke earlier in my discussion, and he says the 

Russians are not doing this. They are going, as we have seen, for the 
more spectacular, single-shot type of thing. It seems clear to me that 
we are going to fill in for them a lot of that kind of information. But in 
order to make the kind of progress that we need to make in this field, I 
don't think you can classify this without hurting yourself a lot more than 

you will hurt the Russians. This is the old debate of: Can you do science 

in a vacuum? I don't think you can. 

COLONEL FORBES: Dr. Glennan, It is almost superfluous to note 
that we are somewhat more enriched this morning through your presence. 
On behalf of the Commandant, the faculty, and the student body, thank 
you very much. 
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