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B r i g a d i e r  G e n e r a l  A u s t i n  W. B e t t s ,  USA,  M i l i t a r y  E x e c u t i v e  
A s s i s t a n t  t o  t h e  D i r e c t o r  of  G u i d e d  M i s s i l e s  of  t h e  O f f i c e  of t h e  S e c r e -  
t a r y  of  D e f e n s e  w a s  b o r n  in B a l d w i n ,  N e w  Y o r k  on  22 N o v e m b e r  1912.  
He  w a s  g r a d u a t e d  f r o m  t h e  U . S .  M i l i t a r y  A c a d e m y  a t  W e s t  P o i n t  in  
1934.  He  w a s  t r a n s f e r r e d  to t h e  C o r p s  of E n g i n e e r s  in  1935,  r e c e i v e d  
h i s  M . S .  d e g r e e  f r o m  M I T  in 1938.  H i s  c a r e e r  in r e s e a r c h  a n d  d e v e l -  
o p m e n t  b e g a n  in 1945 w h e n  he  b e c a m e  A s s o c i a t e  D i r e c t o r  of  t h e  L o s  
A l a m o s  S c i e n t i f i c  L a b o r a t o r y  a t  L o s  A l a m o s ,  N e w  M e x i c o .  He  h a s  
s e r v e d  in  s i m i l a r  p o s i t i o n s  e v e r  s i n c e .  He  c o m m e n c e d  h i s  p r e s e n t  
a s s i g n m e n t  in  e a r l y  1956.  He is  a g r a d u a t e  o f  t h e  I n d u s t r i a l  C o l l e g e  
o f  t h e  A r m e d  F o r c e s ,  C l a s s  of 1955.  T h i s  i s  G e n e r a l  B e t t s '  s e c o n d  
a p p e a r a n c e  a t  t h e  I n d u s t r i a l  C o l l e g e .  
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G E N E R A L  Z I T Z M A N :  I think that  e v e r y o n e  n o w a d a y s  s e e m s  to 
a g r e e  on the i m p o r t a n c e  of r e s e a r c h  and d e v e l o p m e n t  in the d e f e n s e  
e f fo r t .  E v e r y o n e  does  not  a l w a y s  a g r e e ,  h o w e v e r ,  on ju s t  who shou ld  
do wha t .  D u r i n g  the l a s t  y e a r  or  so,  s e v e r a l  o r g a n i z a t i o n s  have  been  
se t  up to c o n d u c t  r e s e a r c h  in the s c i e n c e s  r e l a t e d  to s p a c e  t r a v e l  and 
n a t i o n a l  s e c u r i t y .  T h e s e  o r g a n i z a t i o n s  do not  a l w a y s  a p p e a r  to have  
c l e a r - c u t  r e s p o n s i b i l i t i e s ,  and p r o b a b l y  s o m e  d u p l i c a t i o n  and o v e r l a p  
a r e  i n e v i t a b l e .  With s i n c e r e ,  c a p a b l e ,  and c o n s c i e n t i o u s  people  d i r e c t -  
ing  t h e m ,  h o w e v e r ,  the d i f f e r e n c e s  can  u s u a l l y  be w o r k e d  out v e r y  
r e a s o n a b l y .  

It may be an oversimplification, but I think the situation is very 
similar  to the one in which this very gentle fa rmer  bought the most 
recalci t rant  and stubborn mule in the area. His friends warned him 
about this mule and said he would never be able to do anything with it. 
But he said, "I am simply going to get his attention and speak very 
gently to him. " He started to lead the mule away, and the mule did 
not budge. The friend said, "Now I want to see this gentle speaking. " 
There was a 2 by 4 right handy. The fa rmer  picked it up and tossed 
it to one side so that he could get a little closer to the mule. He said, 
"Now, look, you know that I am a Quaker and I 'm dedicated to peace 
and nonviolence. You also know that, as a Quaker, I ' ll  not even speak 
roughly or curse you, and, certainly, as a Quaker, you know that I am 
not going to strike you. What you may be overlooking is that I can sell 

T! 
you to a Methodist who will beat the hell out of you. 

L a s t  F r i d a y ,  w h e n  Mr .  Roy J o h n s o n  of ARPA w a s  h e r e ,  he l i s t e d  
s o m e  of that  o r g a n i z a t i o n ' s  p r o j e c t s  and d e s c r i b e d  wha t ,  in  h i s  op in ion ,  
w a s  the ARPA r o l e  in  the D e f e n s e  D e p a r t m e n t .  

Our  s p e a k e r  today,  B r i g a d i e r  G e n e r a l  Aus t i n  W. B e t t s ,  w i l l  d i s c u s s  
the m i s s i o n  and the r e s p o n s i b i l i t y  of the m i l i t a r y  s e r v i c e s  in the N a t i o n ' s  
c o m p l e x  s y s t e m  of s c i e n t i f i c  r e s e a r c h .  And, j u s t  as  an a s i d e ,  and to 
give you a l i t t l e  m o r e  i n f o r m a t i o n  about  ou r  s p e a k e r ,  w h e n  he w a s  a 
c a d e t  at  Wes t  P o i n t  he was  cap t a in  of the gym t e a m ,  s t a r r e d  on the high 
b a r ,  the s ide  h o r s e ,  and the p a r a l l e l  b a r s ,  and s e t  wha t  was  the h i g h e s t  
a l l t i m e  i n d i v i d u a l  s c o r e ,  the a l l - a r o u n d  i n d i v i d u a l  s c o r e ,  up to that  t i m e .  
He now r e f e r s  to those  days  as  the s e d e n t a r y  and t r a n q u i l  p e r i o d  of h i s  

l i fe .  



Today he is going to highlight the problem areas arising from the 
development and introduction of missiles into our military arsenal. 
He is well qualified for the task, of course. He has been associated 
with science in the military ever since 1945, when he was appointed 
Associate Director of the Los Alamos Scientific Laboratory. He has 
filled such positions as Chief of the Atomic Energy Branch of the 
Research and Development division of the Department of the Army, and 
executive to the Chief of Research and Development for the Army. 

W i t h  t h a t  b a c k g r o u n d ,  he  w a s  a d m i t t e d  to the  I n d u s t r i a l  C o l l e g e  
a s  a m e m b e r  of  the  C l a s s  of 1955.  He  w e n t  o v e r s e a s  i m m e d i a t e l y  u p o n  
g r a d u a t i n g ,  b u t  w a s  r e c a l l e d  e a r l y ,  s p e c i f i c a l l y  to t a k e  h i s  p r e s e n t  
p o s i t i o n .  

I t  i s  a r e a l  h o n o r  a n d  a p l e a s u r e  to w e l c o m e  b a c k  f o r  a s e c o n d  
a p p e a r a n c e  a t  I C A F  the  M i l i t a r y  E x e c u t i v e  to t he  D i r e c t o r  of  G u i d e d  
M i s s i l e s ,  O f f i c e  of  the  S e c r e t a r y  of  D e f e n s e ,  m y  o ld  f r i e n d ,  B r i g a d i e r  
G e n e r a l  A u s t i n  W. B e t t s ,  U.  S. A r m y .  G e n e r a l  B e t t s .  

G E N E R A L  B E T T S :  T h e  b a s i c  p r o b l e m  i s  t h a t  I k n o w  K e n  too  w e l l .  
G e n e r a l  M u n d y ,  G e n t l e m e n :  B e f o r e  I b e g i n  m y  p r e s e n t a t i o n  I w o u l d  
l i k e  to  s a y  s p e c i f i c a l l y  t h a t  I h a v e  c l e a r e d  t h i s  t a l k  w i t h  no  o n e ,  I h a v e  
d i s c u s s e d  w i t h  no  o n e  the  q u e s t i o n  of  w h a t  I a m  g o i n g  to s a y .  T h e s e  a r e  
m y  o p i n i o n s  w i t h  r e s p e c t  to r e s e a r c h  a n d  d e v e l o p m e n t .  If  y o u  d o n ' t  l i k e  
t h e m ,  y o u  c a n ' t  go  b a c k  to M r .  H o l l a d a y  o r  a n y o n e  e l s e .  Y o u  h a v e  to 
t h r o w  y o u r  b r i c k b a t s  a t  m e  p e r s o n a l l y .  

I t a k e  i t  f o r  g r a n t e d  t h a t  m o s t  of  y o u  h a v e  r e a d  the  w o r d s  t h a t  
a p p e a r e d  i n  t he  b o o k  a b o u t  t h e  s c o p e  of  t h i s  l e c t u r e ,  bu t ,  f o r  t h o s e  o f  
y o u  w h o  h a v e  n o t ,  I w o u l d  l i k e  to s u m m a r i z e  b r i e f l y  w h a t  I c o n s i d e r  to 
be t he  t a s k  t h i s  m o r n i n g .  I n c i d e n t a l l y ,  t h i s  s u m m a r y  w i l l  a l s o  s e r v e  
to c a r r y  o u t  t h e  i n s t r u c t i o n s  I r e c e i v e d  a s  a s t u d e n t  a t  t h i s  i l l u s t r i o u s  
i n s t i t u t i o n .  T h e  s p e e c h  p r o g r a m  w a s :  " A l w a y s  s t a r t  i n  by  t e l l i n g  
t h e m  w h a t  i t  i s  y o u  a r e  g o i n g  to t e l l  t h e m .  " So I h a v e  p l a c e d  a c h a r t  
o v e r  t h e r e  w h i c h  t e l l s  y o u  w h a t  i t  i s  I a m  g o i n g  to t e l l  y o u .  

A s  I s e e  i t ,  the  job  i s  to c o v e r  f o u r  a r e a s :  f i r s t ,  t he  m i l i t a r y ' s  
r e s p o n s i b i l i t y  in  the  N a t i o n ' s  s y s t e m  of  s c i e n t i f i c  r e s e a r c h ;  n e x t ,  t he  
m i l i t a r y  n e e d  f o r  b a s i c  a n d  a p p l i e d  r e s e a r c h ;  t h e n ,  t he  c l i m a t e  f o r  
r e s e a r c h  w i t h i n  t he  m i l i t a r y ,  o r ,  a s  t he  f a c u l t y  w o u l d  pu t  i t  i n  the  
s c o p e ,  " t h e  e x t e n t  to w h i c h  the  m i l i t a r y  c a n  p r o v i d e  a s y m p a t h e t i c  a n d  
i n s p i r e d  g u i d a n c e  f o r  s c i e n t i f i c  u n d e r t a k i n g s ; "  a n d ,  f i n a l l y ,  t he  e f f e c -  
t i v e n e s s  of the  m i l i t a r y  o r g a n i z a t i o n  f o r  the  c o n d u c t  of r e s e a r c h  a n d  

2 



d e v e l o p m e n t .  I have  a d d e d  one to th i s ,  s t i c k i n g  m y  neck  out, and 
t ak ing  a d v a n t a g e  of m y  o p p o r t u n i t y  this  m o r n i n g  to s ay  that  I w i l l  t r y  
to h i t  on the s o l u t i o n  of wha t  I c o n s i d e r  to be s o m e  of our  t o u g h e s t  
p r o b l e m s .  

B e f o r e  we go any  f u r t h e r ,  I th ink  we have  to a g r e e  on de f in i t i ons  
of w o r d s - - w h a t  c o n s t i t u t e s  b a s i c  r e s e a r c h ,  o r  a p p l i e d  r e s e a r c h ,  o r  
d e v e l o p m e n t ,  fo r  e x a m p l e .  W o r d s  d o n ' t  a l w a y s  m e a n  the s a m e  th ing  
to e v e r y b o d y .  

So that  we w i l l  have  ou r  w o r d s  a g r e e d ,  now, I ' d  l ike  to take  the 
d e f i n i t i o n s  w h i c h  w e r e  r e c e n t l y  put in a d o c u m e n t  in c o n n e c t i o n  wi th  
c o s t  p r i n c i p l e s ,  co s t  a l l o w a n c e s  on c o n t r a c t s  wi th  the m i l i t a r y  d e p a r t -  
m e n t s .  

The  f i r s t  of t h e s e  is  b a s i c  r e s e a r c h .  B a s i c  r e s e a r c h  is  that  type 
of r e s e a r c h  d i r e c t e d  t o w a r d  i n c r e a s e  of k n o w l e d g e  of s c i e n c e  w h e r e  
the p r i m a r y  a i m  of the i n v e s t i g a t o r  i s  a f u l l e r  k n o w l e d g e  o r  u n d e r s t a n d -  
ing  of the s u b j e c t  u n d e r  s tudy ,  r a t h e r  than any p r a c t i c a l  a p p l i c a t i o n  
t h e r e o f .  

App l i ed  r e s e a r c h  is  that  type of e f fo r t  w h i c h  n o r m a l l y  fo l lows  b a s i c  
r e s e a r c h ,  but w h i c h  m a y  not  be s e v e r a b l e  f r o m  the r e l a t e d  b a s i c  r e -  
s e a r c h .  Appl ied  r e s e a r c h  r e p r e s e n t s  e f f o r t s  to d e t e r m i n e  and  expand  
the p o t e n t i a l i t i e s  of new s c i e n t i f i c  d i s c o v e r i e s  o r  i m p r o v e m e n t s  in 
t e c h n o l o g i e s ,  m a t e r i a l s ,  p r o c e s s e s ,  m e t h o d s ,  d e v i c e s ,  and  t e c h n i q u e s .  
It m a y  a l s o  be de f i ned  as  an e f f o r t  to a d v a n c e  the " s t a t e  of the a r t .  " 

D e v e l o p m e n t  i s  de f ined  as  the s y s t e m a t i c  use  of s c i e n t i f i c  k n o w l e d g e  
d i r e c t e d  t o w a r d  the p r o d u c t i o n  of, or  i m p r o v e m e n t  in,  u s e f u l  p r o d u c t s  
to m e e t  s p e c i f i c  r e q u i r e m e n t s ,  but e x c l u s i v e  of m a n u f a c t u r i n g  and  p r o -  
d u c t i o n  e n g i n e e r i n g .  

H e r e  a r e  t h r e e  s e p a r a t e  but v e r y  c l o s e l y  i n t e r r e l a t e d  p a r t s  of the 
g e n e r a l  b u s i n e s s  of r e s e a r c h  and d e v e l o p m e n t .  One m u s t  r e c o g n i z e  
t h e s e  fo r  wha t  they  a r e  and k e e p  t h e m  in p r o p e r  p e r s p e c t i v e  one to the 
o t h e r  in o r d e r  to u n d e r s t a n d  wha t  m a k e s  r e s e a r c h  and d e v e l o p m e n t  t i ck .  
I t  is  not  enough  to u n d e r s t a n d  t h e i r  i n t e r r e l a t i o n s h i p ,  in  p a r t i c u l a r ,  the 
q u e s t i o n  of b r o a d  a r e a s  of o v e r l a p .  One m u s t  a l s o  u n d e r s t a n d  and  a c c e p t  
the f ac t  tha t  t h e s e  t h r e e  a r e a s  a r e  f u n d a m e n t a l l y  d i f f e r e n t .  I w o u l d  s a y  
c a t e g o r i c a l l y  that  m u c h  of the c r i t i c i s m  of m i l i t a r y  r e s e a r c h  and  d e v e l o p -  
m e n t  can  be t r a c e d  to the fac t  tha t  the c r i t i c  in q u e s t i o n  did not  u n d e r -  

s t and  t h e s e  d i f f e r e n c e s .  
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So, wi th  that  b r i e f  i n t r o d u c t i o n ,  l e t ' s  t a c k l e  the fou r  s u b d i v i s i o n s  
of this  d i s c u s s i o n ,  s t a r t i n g  wi th  i t e m  one,  the r e s p o n s i b i l i t y  of the 
m i l i t a r y  in the N a t i o n ' s  s y s t e m  of s c i e n t i f i c  r e s e a r c h .  

Now, I don ' t  l ike  s t a t i s t i c s  any m o r e  than you  do, but they can  be 
u s e f u l  if p r o p e r l y  u n d e r s t o o d .  With r e s p e c t  to m i l i t a r y  r e s p o n s i b i l i t y  
fo r  r e s e a r c h ,  the s i ng l e  s t a t i s t i c  that  i m p r e s s e s  m e  m o s t  was  u s e d  by 
M r .  Q u a r l e s  in h i s  s t a t e m e n t  b e f o r e  the C o n g r e s s  this  p a s t  s p r i n g  in 
the budge t  h e a r i n g s .  He s a id  that  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  f o r  FY 1959 is  e x p e c t e d  to r e a c h  about  $6 .2  b i l l ion .  Th i s  is  a 
15 p e r c e n t  s l i c e  of the FY 1959 to ta l  D e p a r t m e n t  of D e f e n s e  budget .  
Th i s  c e r t a i n l y  m a k e s  i t  an  i m p o r t a n t  i t e m  of b u s i n e s s  fo r  a l l  of us .  

Tha t  $6 .2  b i l l i on  is  m a d e  up of m a n y  th ings  b e s i d e s  the d i r e c t  
r e s e a r c h  and d e v e l o p m e n t  a p p r o p r i a t i o n .  It a l s o  i n c l u d e s  o v e r  $3 b i l -  
l ion  of p r o c u r e m e n t  m o n e y  in s u p p o r t  of d e v e l o p m e n t ,  e v a l u a t i o n  and 
t e s t i ng ,  as  w e l l  as  abou t  a h a l f - b i l l i o n  d o l l a r s  f o r  m i l i t a r y  p e r s o n n e l ,  
c o n s t r u c t i o n ,  and i n d u s t r i a l  f a c i l i t i e s .  The r e s e a r c h  and d e v e l o p m e n t  
a p p r o p r i a t i o n  p a r t  of th is  is  j u s t  about  $2 .5  b i l l ion .  H o w e v e r ,  in  th ink-  
ing  in t e r m s  of the N a t i o n ' s  s c i e n t i f i c  r e s e a r c h  e f fo r t ,  p e r h a p s  we shou ld  
f o r g e t  the a d d i t i o n a l  d o l l a r s  and ju s t  look at  the r e s e a r c h  and d e v e l o p -  
m e n t  a p p r o p r i a t i o n .  

About  th is  t ime  l a s t  y e a r ,  f r o m  this  s a m e  p l a t f o r m ,  Dr .  F u r n a s ,  
a f o r m e r  A s s i s t a n t  S e c r e t a r y  of D e f e n s e  fo r  R e s e a r c h  and  D e v e l o p m e n t ,  
a d d r e s s e d  h i m s e l f  to th is  s a m e  p r o b l e m .  At that  t i m e  he e s t i m a t e d  
that  about  o n e - t h i r d  of the to ta l  r e s e a r c h  and d e v e l o p m e n t  d o l l a r s  in  
the U n i t e d  S ta t e s  w e r e  be ing  spen t  on m i l i t a r y  r e s e a r c h  and d e v e l o p -  
m e n t ,  and that  about  40 p e r c e n t  of a l l  the e n g i n e e r i n g  and s c i e n t i f i c  
m a n p o w e r  in  the c o u n t r y ,  w o r k i n g  on r e s e a r c h  and d e v e l o p m e n t ,  w e r e  
do ing  it  u n d e r  m i l i t a r y  a u s p i c e s .  He a l so  s t a t e d  at  that  t i m e  that  he 
cou ld  not  go back  into  p r e c i s e  s t a t i s t i c s  to s u p p o r t  th i s ,  and,  f r a n k l y ,  
I have  s e e n  no m o r e  r e c e n t  s t a t i s t i c s  that  wou ld  change  it one way o r  the 
o t h e r .  As f a r  as  I a m  c o n c e r n e d ,  i t  i s  as  good today as  i t  was  then.  In 
h i s  d i s c u s s i o n ,  Dr .  F u r n a s  was  r e f e r r i n g  only  to the p r o g r a m  s u p p o r t e d  
by the r e s e a r c h  and d e v e l o p m e n t  a p p r o p r i a t i o n ,  w h i c h  at  tha t  t ime  was  
s p e n d i n g  at  the r a t e  of abou t  $ 1 . 6  b i l l i on  a y e a r .  As he i n d i c a t e d  then,  
if you  add to that  $ 1 . 6  b i l l ion  the $3 b i l l ion  p lus  of o t h e r  a p p r o p r i a t i o n s  
going into  m i l i t a r y  r e s e a r c h  and d e v e l o p m e n t ,  i t  is  not  h a r d  to s e e  that  
we in the m i l i t a r y  have  a v e r y  c o n s i d e r a b l e  r e s p o n s i b i l i t y  to the r e -  
s e a r c h  c o m m u n i t y .  If a r e a l i s t i c  d i s a r m a m e n t  a g r e e m e n t  o r  s o m e  
o t h e r  i n t e r n a t i o n a l  e v e n t  s u d d e n l y  g r e a t l y  r e d u c e d  the m i l i t a r y  t h r e a t ,  
and  thence  the m i l i t a r y  budget ,  the s c i e n t i f i c  and e n g i n e e r i n g  c o m m u n i t y  
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a c r o s s  the c o u n t r y  wou ld  be v e r y  s e r i o u s l y  a f f e c t e d .  
i m p l i c a t i o n s  a r e  obv ious .  

The economic 

If we stop to think about this a little bit, it becomes apparent that 
a real understanding of research and development is an absolute must 
for the military manager. One way or another, every segment of 
military activity affects or is affected by the research and development 
program. With so much at stake, we must do the bes~ possible job of 
research and development, and, frankly, this has, unf'ortunately, not 
always been the case. But more of that a little bit later. 

I wou ld  l ike  to l e a v e  the m a t t e r  of r e s p o n s i b i l i t y  r i g h t  a t  this  point .  
C e r t a i n l y  t h e r e  is no q u e s t i o n  that  we have  a c o n s i d e r a b l e  r e s p o n s i b i l i t y  
f o r  the c o n t i n u e d  s u p p o r t  and d i r e c t i o n  of a m a j o r  p o r t i o n  of the r e -  
s e a r c h  and d e v e l o p m e n t  e f f o r t  in  th is  c o u n t r y .  And I don ' t  th ink that  
we can  a b d i c a t e  this  r e s p o n s i b i l i t y ,  a l t hough  t h e r e  a r e  those  who have  
a r g u e d  v e r y  s t r o n g l y  to the c o n t r a r y .  

One of the m o s t  e f f e c t i v e  i n d i v i d u a l s  who has  a r g u e d  a long  these  
l i n e s  is  Dr .  L.  V. B e r k n e r ,  p r e s i d e n t  of A s s o c i a t e d  U n i v e r s i t i e s ,  
the o r g a n i z a t i o n  w h i c h  r u n s  the B r o o k h a v e n  N a t i o n a l  L a b o r a t o r y  fo r  
the A t o m i c  E n e r g y  C o m m i s s i o n .  Dr .  B e r k n e r  has  c o n s i s t e n t l y  a r g u e d  
that  we n e e d  a n o t h e r  O S R D - - O f f i c e  of Sc i en t i f i c  R e s e a r c h  and D e v e l o p -  
m e n t .  You w i l l  r e c a l l  that  th is  w a s  the f r e e - w h e e l i n g  s c i e n t i f i c  g r o u p  
tha t  c a r r i e d  the ba l l  on new w e a p o n  r e s e a r c h  and d e v e l o p m e n t  d u r i n g  
W o r l d  W a r  II. Dr .  B e r k n e r  a p p a r e n t l y  f e e l s  that  the m i l i t a r y  a r e  c o m -  
p e t e n t  to m a n a g e  w e a p o n  i m p r o v e m e n t  and  p e r f e c t i o n ,  but he a r g u e s  tha t  
r e s e a r c h  and d e v e l o p m e n t  to p r o d u c e  r a d i c a l l y  new w e a p o n s  is beyond  
ou r  c o m p e t e n c e .  

I s a y  " a p p a r e n t l y "  b e c a u s e  I have  to a d m i t  that  m y  r e f e r e n c e s  to 
Dr .  B e r k n e r ' s  op in ions  on this  s u b j e c t  da te  back  to h i s  a p p e a r a n c e  be -  
f o r e  the R i e h l m a n  c o m m i t t e e ,  the House  G o v e r n m e n t  O p e r a t i o n s  C o m -  
m i t t e e ,  w h i c h  s t u d i e d  the r e s e a r c h  and d e v e l o p m e n t  p r o b l e m  at  tha t  
t i m e .  K n o w i n g  how s t r o n g l y  he f e l t  then ,  I have  no r e a s o n  to b e l i e v e  
that  he wou ld  have  c h a n g e d  h is  m i n d  in the m e a n t i m e .  

I th ink this  l o g i c a l l y  b r i n g s  us to the s e c o n d  i t e m  on our  s c h e d u l e  
this  m o r n i n g - - t h e  n e e d  fo r  r e s e a r c h  and  d e v e l o p m e n t .  As we e x p l o r e  
this  and  the nex t  two t o p i c s ,  I th ink we shou ld  c e r t a i n l y  be able  to 
a n s w e r  the q u e s t i o n  r a i s e d  by Dr .  B e r k n e r .  



N o w ,  I a m  v i r t u a l l y  c e r t a i n  t h a t  no  one  h e r e  r e a l l y  q u e s t i o n s  
s e r i o u s l y  the  m i l i t a r y  n e e d  f o r  the  r e s u l t s  of e i t h e r  b a s i c  o r  a p p l i e d  
r e s e a r c h ,  o r  d e v e l o p m e n t  e f f o r t .  We c e r t a i n l y  c a n ' t  l e t  o u r  w e a p o n s  
r e m a i n  s t a t i c  in  e f f e c t i v e n e s s  w h i l e  t he  s c i e n t i f i c  w o r l d  g o e s  o n  a r o u n d  
u s  in  the  f a c e  of  a f a s t - m o v i n g  C o m m u n i s t  t h r e a t .  T h e  p r o b l e m  i s  
r a t h e r  w h e t h e r  o r  n o t  s u c h  e f f o r t s  s h o u l d  be  s u p p o r t e d  a n d  d i r e c t e d  by  
the  m i l i t a r y ,  i s n ' t  i t ?  

F o r  t h i s  d i s c u s s i o n ,  l e t ' s  go  b a c k  to o u r  d e f i n i t i o n  a n d  b r e a k  u p  
the  s e c o n d  i t e m  i n t o  the  t h r e e  a r e a s  c o n c e r n e d - - b a s i c  r e s e a r c h ,  
a p p l i e d ,  a n d  d e v e l o p m e n t  e f f o r t .  I a m  g o i n g  to t a k e  t h e m  in  r e v e r s e  
o r d e r ,  i f  y o u  w i l l ,  b e c a u s e ,  by  t a k i n g  t h e m  in  r e v e r s e  o r d e r ,  I c a n  
t a k e  d e v e l o p m e n t  f i r s t ,  a n d  I t h i n k  t h i s  i s  t he  e a s i e s t  one  to  a n s w e r .  

Y o u  w i l l  r e c a l l  t h a t  w e  d e f i n e d  d e v e l o p m e n t  a s  t he  s y s t e m a t i c  u s e  
of  s c i e n t i f i c  k n o w l e d g e  d i r e c t e d  t o w a r d  the  p r o d u c t i o n  of ,  o r  i m p r o v e -  
m e n t  in ,  u s e f u l  p r o d u c t s  to  m e e t  s p e c i f i c  p e r f o r m a n c e  r e q u i r e m e n t s .  
T h e r e  i s  n o  f u n d a m e n t a l  l aw  w h i c h  s a y s  t h a t  t he  m i l i t a r y  m u s t  d i r e c t  
t he  p r o g r a m  f o r  d e v e l o p m e n t  of  n e w  w e a p o n s  o r  m i l i t a r y  e q u i p m e n t .  
In  f a c t ,  D r .  B e r k n e r  h a s  a r g u e d  to the  c o n t r a r y .  C e r t a i n l y  t h e r e  w a s  
a t i m e  w h e n  the  m i ] i t a r y  s u p p o r t e d  v e r y  l i t t l e  r e s e a r c h  a n d  d e v e l o p -  
m e n t ,  p r e f e r r i n g ,  p r e s u m a b l y ,  to l e t  n e w  w e a p o n s  a n d  n e w  e q u i p m e n t  
a p p e a r  a s  t h e y  m i g h t  f r o m  w o r k  of  i n d i v i d u a l  i n v e n t o r s  o r  a p p l i c a b l e  
e f f o r t  on  c o m m e r c i a l  p r o d u c t s .  B u t ,  c o u l d  w e  a c t u a l l y  g e t  o u t  of  t h i s  
d e v e l o p m e n t  b u s i n e s s  a t  t h i s  t i m e  ? I a m  c o n v i n c e d  t h a t  we  c o u l d  n o t .  

W h a t  i n d u s t r y  w o u l d  p i c k  up  the  t ab  f o r  the  d e v e l o p m e n t  of  j e t  
e n g i n e s ,  f o r  e x a m p l e ,  o r  a j e t  a i r c r a f t ?  A n d  w h a t  p o s s i b l e  c i v i l i a n  
o r  i n d u s t r i a l  a p p l i c a t i o n  i s  t h e r e  f o r  r o c k e t  e n g i n e s  t h a t  c o u l d  j u s t i f y  
a n  i n d u s t r i a l  o r g a n i z a t i o n ' s  g a m b l i n g  on  t h e  d e v e l o p m e n t  o f  s u c h  a 
m a c h i n e  ? T r u c k s  ? Of  c o u r s e ,  t h i s  i s  e a s y .  T h e r e  a r e  i n d u s t r i a l  
n e e d s  f o r  t r u c k s ,  a n d  we  c a n  l e t  t h e m  d e v e l o p  m i l i t a r y  t r u c k s ,  to  s o m e  
e x t e n t .  M i l i t a r y  t a n k s  ? Of c o u r s e  no t .  T h e  n e e d  f o r  a m i l i t a r y  d e -  
v e l o p m e n t  p r o g r a m  i s  s o  o b v i o u s  t h a t  I d o n ' t  t h i n k  i t  i s  p a r t i c u l a r l y  
u s e f u l  to a r g u e  t h e  p o i n t  h e r e .  W h a t  c a n  be a r g u e d  i s  the  q u e s t i o n  of  
h o w  we  o r g a n i z e  to m a n a g e  i t .  A n d  I p r e f e r  to l e a v e  t h a t  p o i n t  to  t h e  
l a t e r  d i s c u s s i o n  on  o r g a n i z a t i o n .  

T h e  n e x t  a r e a ,  the  q u e s t i o n  of  t h e  n e e d  f o r  m i l i t a r y  s u p p o r t  a n d  
d i r e c t i o n  of  a p p l i e d  r e s e a r c h ,  i s  r~ot s o  e a s i l y  a n s w e r e d .  T h e  i n d u s t r i a l  
r e s e a r c h  e f f o r t  of  s o m e  $7 o r  $8 b i l l i o n  a y e a r  i s  l a r g e l y  a p p l i e d  r e -  
s e a r c h .  R e m e m b e r  o u r  d e f i n i t i o n :  e f f o r t s  to d e t e r m i n e  a n d  e x p a n d  the  

6 



p o t e n t i a l i t i e s  of  n e w  s c i e n t i f i c  d i s c o v e r i e s  o r  i m p r o v e m e n t s  in  t e c h -  
n o l o g y ,  m a t e r i a l s ,  p r o c e s s e s ,  m e t h o d s ,  d e v i c e s  a n d  t e c h n i q u e s ,  o r  
t h a t  g r e a t  c a t c h a l l ,  to a d v a n c e  the  s t a t e  of  t he  a r t .  T o d a y ,  we  in  the  
m i l i t a r y  do s u p p o r t  a c o n s i d e r a b l e  e f f o r t  in  a p p l i e d  r e s e a r c h .  P e r -  
s o n a l l y ,  I a m  s u r e  i t  i s  i m p o r t a n t  a n d  w a r r a n t e d .  B u t  d o n ' t  l e a v e  i t  
to m y  o p i n i o n .  L e t ' s  l o o k  a t  the  m a j o r  s o l i d  p r o p e l l a n t  r o c k e t s ,  f o r  
e x a m p l e .  C e r t a i n l y ,  i n d u s t r i a l  r e s e a r c h  in  e x p l o s i v e s  a n d  in  s y n t h e t i c  
r u b b e r  c o n t r i b u t e d  v e r y  g r e a t l y  to the  d e v e l o p m e n t  of the  l a r g e ,  s i n g l e  
g r a i n  c a s t i n g s  t h a t  m a k e  p o s s i b l e  t h e s e  s o l i d  p r o p e l l a n t  r o c k e t s ,  l i k e  
the  P e r s h i n g ,  S e r g e a n t ,  P o l a r i s ,  o r  M i n u t e m a n .  B u t  i t  w a s  a p p l i e d  
r e s e a r c h ,  s p e c i f i c a l l y  d i r e c t e d  a t  t he  b u s i n e s s  of s o l i d  p r o p e l l a n t  
r o c k e t  f u e l s ,  w h i c h  b r o u g h t  the  t e c h n o l o g y  to the  p o i n t  w h e r e  d e v e l o p -  
m e n t  o f  a m i l i t a r y  r o c k e t  w a s  f e a s i b l e .  

L o o k  a t  t r a n s i s t o r s .  I t  t o o k  m i l i t a r y  s u p p o r t  of  a p p l i e d  r e s e a r c h ,  
p a r t i c u l a r l y  i n  the  s i l i c o n e  a r e a ,  to m o v e  t r a n s i s t o r s  o u t  of  t h e i r  e a r l y  
l i m i t a t i o n s  i n t o  the  a r e a  w h e r e  h i g h  t e m p e r a t u r e  and  h i g h  p o w e r  a p p l i -  
c a t i o n s  w e r e  p o s s i b l e .  I n d u s t r y  m i g h t  h a v e  a c c o m p l i s h e d  t h i s  r e s u l t  
i n  t i m e ,  bu t  i t  w a s  the  m i l i t a r y  r e q u i r e m e n t  f o r  l i g h t e r ,  m o r e  r u g g e d ,  
e q u i p m e n t  t h a t  t e l e s c o p e d  t h e s e  a d v a n c e s  i n t o  a r e l a t i v e l y  f ew y e a r s .  

Could this effort have been directed by an agency like OSRD? I 

am sure it could, but, whether they would have gained as early military 
acceptance if they had come to the military from without is quite 
another question. More to the point is the question of how much dollar 
support would have been provided for the further development of tran- 

sistors if it had come from an agency not so strongly motivated as was 
the military. But let's look at that further in terms of the research and 
development climate within the military for this kind of support as we 

get into this next item on the list. 

B e f o r e  we  h i t  t h a t ,  l e t ' s  t a c k l e  the  t h i r d  u r e a ,  the  q u e s t i o n  of  b a s i c  
r e s e a r c h .  A g a i n  l e t ' s  c h e c k  b a c k  to the  d e f i n i t i o n .  We d e f i n e d  t h i s  a s  
r e s e a r c h  d i r e c t e d  t o w a r d  the  i n c r e a s e  in  k n o w l e d g e  a n d  s c i e n c e .  T h e r e  
w a s  a m o v e  n o t  t oo  l o n g  a g o  to g i v e  the  r e s p o n s i b i l i t y  f o r  a l l  b a s i c  
r e s e a r c h  i n  G o v e r n m e n t  to 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 .  T h i s  w a s  
r e s i s t e d  by t he  m i l i t a r y ,  a n d  w i s e l y  so ,  a s  f a r  a s  I a m  c o n c e r n e d .  N o t  
t h a t  I q u e s t i o n  i n  a n y  w a y  the  c o m p e t e n c e  of  t he  N S F  to r u n  a s c i e n t i f i c  
b a s i c  r e s e a r c h  p r o g r a m .  N o r  c o u l d  I q u a r r e l  e f f e c t i v e l y  w i t h  t h o s e  w h o  
w o u l d  a r g u e  t h a t  a b e t t e r  c o o r d i n a t i o n  of  o u r  t o t a l  b a s i c  r e s e a r c h  e f f o r t  
w o u l d  r e s u l t  i f  i t  w e r e  a l l  m a n a g e d  by one  a g e n c y .  



No,  I t h i n k  m y  w o r r y  on  t h i s  s c o r e  i s  a l i t t l e  m o r e  f u n d a m e n t a l .  
I w o u l d  w o r r y  t h a t  too  c e n t r a l i z e d  a c o n t r o l  w o u l d  d e n y  the  m i l i t a r y  a 
v e r y  p r o f i t a b l e  t w o - w a y  s t r e e t  f o r  k n o w l e d g e  to t r a v e l .  I t  i s  n o t  
e n o u g h  t h a t  we  g a i n  s c i e n t i f i c  k n o w l e d g e  in  the  m i l i t a r y  a s  a r e s u l t  o f  
s u p p o r t  of  b a s i c  r e s e a r c h .  T h e  s c i e n t i s t  h a s  to  h a v e  s o m e  u n d e r -  
s t a n d i n g  of  j u s t  w h e r e  we  a r e  h u r t i n g - - w h e r e  we  in  the  m i l i t a r y  n e e d  
n e w  i n f o r m a t i o n .  

T h i s  b r i n g s  u s ,  o f  c o u r s e ,  ,to the  n e a t  q u e s t i o n  of  w h e r e  b a s i c  
r e s e a r c h  e n d s  a n d  a p p l i e d  r e s e a r c h  b e g i n s .  I t h i n k  the  b e s t  w a y  to 
a n s w e r  t h i s  i s  to t a k e  an  e x a m p l e  a n d  s e e  w h e r e  i t  l e a d s  u s .  No t  v e r y  
l o n g  a g o  w e  a s k e d  a n  o u t s t a n d i n g  e x p l o s i v e s  e x p e r t ,  a t o p f l i g h t  c h e m i s t  
i n  the  c o u n t r y ,  D r .  G e o r g e  K i s t i a k o w s k y ,  to r e v i e w  the  n a t i o n a l  e f f o r t  
i n  s o l i d  p r o p e l l a n t s  a n d  m a k e  a p p r o p r i a t e  r e c o m m e n d a t i o n s .  H i s  
r e p o r t  s p e a k s  to t h i s  v e r y  p r o b l e m  we  a r e  d i s c u s s i n g  t h i s  m o r n i n g .  

He  c o n c l u d e d  t h a t  the  r e c e n t  t r e m e n d o u s  u p s u r g e  in  the  m i l i t a r y  
s u p p o r t  of  d e v e l o p m e n t  of  s o l i d  p r o p e l l a n t  r o c k e t s  w a s  r a p i d l y  e x h a u s t -  
i n g  o u r  s t o r e  of  b a s i c  k n o w l e d g e  in  t h i s  a r e a .  He  h a d  c e r t a i n  r e c o m -  
m e n d a t i o n s  to m a k e  w i t h  r e s p e c t  to the  d i r e c t i o n  t h a t  s h o u l d  be  p u r s u e d  
in  p r o p e l l a n t s  u s i n g  c o m b i n a t i o n s  l i k e  b o r o n  h y d r i d e s  w i t h  f l u o r i n e  f o r  
a n  " o x y d i z e r ,  " a s  w e l l  a s  o t h e r s ,  s e e k i n g  to g e t  v e r y  m u c h  h i g h e r  
s p e c i f i c  i m p u l s e s  t h a n  a n y  p r o p e l l a n t  c o m b i n a t i o n s  t h a t  h a v e  y e t  b e e n  
u s e d .  

B y  s p e c i f i c  i m p u l s e ,  I r e f e r  to  the  a m o u n t  of  r o c k e t  t h r u s t  w h i c h  
c a n  be o b t a i n e d  f r o m  a g i v e n  w e i g h t  of  r o c k e t  p r o p e l l a n t .  I t  i s  one  v e r y  
i m p o r t a n t  m e a s u r e  of t he  e f f i c i e n c y  of  a p r o p e l l a n t  c o m b i n a t i o n .  

In  o r d e r  to d e t e r m i n e  w h e t h e r  o r  n o t  t h e s e  p r o p e l l a n t  c o m b i n a t i o n s  
w i l l  i n  f a c t  be e f f e c t i v e ,  D r .  K i s t i a k o w s k y  r e c o m m e n d e d  t h a t  the  a p p l i -  
c a b l e  p h y s i c a l  p r o p e r t i e s  of  c e r t a i n  of  t h e s e  c o m b i n a t i o n s  be s t u d i e d  
v e r y  c a r e f u l l y .  T h i s  I w o u l d  t e r m  a s  a p p l i e d  r e s e a r c h ,  a n d  I d o n ' t  
t h i n k  t h e r e  i s  v e r y  m u c h  a r g u m e n t  h e r e .  B u t  h e  a l s o  p o i n t e d  o u t  t h a t  
m a n y  c o m b i n a t i o n s  h a d  b e e n  p o s t u l a t e d ,  b a s e d  on  e x t r a p o l a t i o n s  f r o m  
e x i s t i n g  i n f o r m a t i o n  on  o t h e r  m a t e r i a l s ,  s i m i l a r  m a t e r i a l s ,  p e r h a p s ,  
bu t ,  n e v e r t h e l e s s ,  t h o s e  f o r  w h i c h  t h e s e  p r o p e r t i e s  w e r e  n o t  k n o w n .  
B a s i c  t h e r m o c h e m i c a l  i n f o r m a t i o n  on  the  m a t e r i a l s  i n v o l v e d  w a s  j u s t  
n o t  a v a i l a b l e .  T h e r e  i s  a c r i t i c a l  n e e d  t o d a y  f o r  b a s i c  r e s e a r c h  on  
c e r t a i n  of  t h e s e  m a t e r i a l s  to  f i l l  t h e s e  v o i d s  i n  o u r  f u n d a m e n t a l  k n o w l -  
e d g e .  I c a l l  i t  b a s i c  r e s e a r c h  b e c a u s e  w e  d o n ' t  e v e n  k n o w  i f  i t  i s  
a p p l i c a b l e .  I t  i s  j u s t  a q u e s t i o n  of  e x p a n d i n g  o u r  i n f o r m a t i o n  o n  t h e s e  
m a t e r i a l s  on  the  off  c h a n c e  t h a t  t h e y  m i g h t  be  u s e f u l .  If t h i s  r e s e a r c h  



t u r n s  u p  i n f o r m a t i o n  w h i c h  l e a d s  u s  to  b e l i e v e  t h a t  t h e s e  m a t e r i a l s  c a n  
be u s e f u l ,  t h e n  we  w o u l d  go  i n t o  a p p l i e d  r e s e a r c h  d i r e c t i n g  t h e m  d o w n  
the  p a t h  of  p r o p e l l a n t  s t u d i e s .  

P e r h a p s  t h i s  i s  a f i n e  d i s t i n c t i o n ,  bu t  I t h i n k  no t .  T h e  p o i n t  i s  t h a t  
D r .  K i s t i a k o w s k y ' s  r e v i e w  p o i n t e d  u p  v o i d s  in  o u r  b a s i c  k n o w l e d g e  t h a t  
n e e d  f i l l i n g .  I f  t he  s c i e n t i s t s  w o r k i n g  in  t h i s  g e n e r a l  a r e a  h a v e  the  
k n o w l e d g e  of  o u r  m i l i t a r y  p r o b l e m s  w h i c h  i s  i n h e r e n t  i n  the  c l o s e  r e l a -  
t i o n s h i p  b e t w e e n  the  m i l i t a r y  a n d  the  s c i e n t i s t s  a s  we  s u p p o r t  b a s i c  
r e s e a r c h ,  t h e y  w i l l  s e e  t h e s e  v o i d s  a n d  t h e y ,  t h e m s e l v e s ,  w i l l  p r e s s  
to  f i l l  t h e m .  At  the  s a m e  t i m e ,  t he  m i l i t a r y  w i l l  d e v e l o p  a m u c h  b e t t e r  
u n d e r s t a n d i n g  of  the  a r e a s  in  w h i c h  t h e y  s h o u l d  c o n c e n t r a t e  t h e i r  d e v e l o p -  
m e n t  e f f o r t .  

T h a t ,  I b e l i e v e ,  c o v e r s  i t e m  2, t he  n e e d  f o r  m i l i t a r y  r e s e a r c h  a n d  
d e v e l o p m e n t .  

Let ' s  move to i tem 3, the question of the extent to which the mil i tary  
is able to provide sympathetic and inspired guidance to scientific under- 
takings. I have shortened this to climate. I think this is about the 
st ickiest  question on this agenda. There are as many views on this 
subject as there are people who have had resea rch  and development con- 
tracts  with the mili tary,  or who have worked in mil i tary research  and 
development laboratories.  

E a r l i e r  t h i s  y e a r  the  C o n g r e s s  t o o k  a l o o k  a t  s o m e  a s p e c t s  of  t h i s  
p r o b l e m  in  a r e p o r t  of  t he  C o m m i t t e e  on  G o v e r n m e n t  O p e r a t i o n s ,  
f a m i l i a r l y  r e f e r r e d  to a s  the  D a w s o n  r e p o r t ,  a f t e r  the  n a m e  of  i t s  
c h a i r m a n .  T h i s  r e p o r t  t r e a t e d  o n l y  the  O f f i c e  of  the  S e c r e t a r y  of  D e -  
f e n s e  a n d  w a s  h i g h l y  c r i t i c a l  of  o u r  e f f o r t s  to m a n a g e  t he  r e s e a r c h  a n d  
d e v e l o p m e n t  p r o g r a m .  

A c c o r d i n g  to the  D a w s o n  r e p o r t ,  we  a r e  n o t  in  v e r y  g o o d  s h a p e  on  
the  q u e s t i o n  of  s y m p a t h e t i c  a n d  i n s p i r e d  g u i d a n c e  to s c i e n t i f i c  u n d e r -  
t a k i n g s  by  a n y  m e a n s .  T h e  r e p o r t  s a y s  w e  r e v i e w  p r o j e c t s  t oo  f r e -  
q u e n t l y ;  we  a r e  too  n e g a t i v e  in  o u r  m a n a g e m e n t  a t t i t u d e s ;  o u r  m e t h o d s  
of  c o n t r a c t i n g  a r e  w r o n g ;  w e  d o n ' t  p e r m i t  e v e r y  n e w  p r o m i s i n g  p r o j e c t  
t h a t  c o m e s  a l o n g  to h a v e  c a r t e  b l a n c h e  f o r  f u n d s ;  w e  h a v e  no  p o l i c y  t h a t  
w o u l d  p r e v e n t  t he  s u d d e n  t e r m i n a t i o n  of p r o j e c t s  t h a t  a r e  m a k i n g  g o o d  
p r o g r e s s ;  a n d  we  e n c o u r a g e  t h e  b u i l d u p  of h i g h l y  s k i l l e d  t e c h n i c a l  
t e a m s  a n d  t h e n  c u t  of f  s u p p o r t  and  a l l o w  t h e m  to b r e a k  up .  T h o s e  a r e  
s o m e  of  the  m o s t  s e r i o u s  c h a r g e s - - t h e r e  a r e  o t h e r s .  
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To  d i s c u s s  e a c h  of  t h e s e  in  a t h o r o u g h  a n d  o b j e c t i v e  w a y  w o u l d  
t a k e  h o u r s ,  l i t e r a l l y ,  a n d  c e r t a i n l y  we  h a v e n ' t  e i t h e r  the  t i m e  o r  the  
i n c l i n a t i o n  t h i s  m o r n i n g .  M y  o w n  r e a c t i o n  to t h i s  r e p o r t - - a n d  I m e a n  
i t  s i n c e r e l y - - i s  t h a t  t he  w r i t e r s  d id  n o t  u n d e r s t a n d  the  r e s e a r c h  a n d  
d e v e l o p m e n t  p r o b l e m  w e l l  e n o u g h  to t a c k l e  the  m o n u m e n t a l  t a s k  of 
p u t t i n g  t o g e t h e r  s u c h  a c o m p r e h e n s i v e  t r e a t m e n t .  T h e y  u s e d  the  w o r d s  
" r e s e a r c h  p r o j e c t "  to c o v e r  n o t  o n l y  b a s i c  a n d  a p p l i e d  r e s e a r c h  b u t  
a l s o  a c t u a l  d e v e l o p m e n t ,  a s  w e l l  a s  e v e n  t e s t  a n d  e v a l u a t i o n  e f f o r t .  
T h i s  i s  m u c h  t oo  b ig  a t e n t  to t r y  to i n c l u d e  a l l  of t h e s e  i t e m s .  

P e r h a p s  a k e y  w e a k n e s s  c o u l d  b e s t  be  i l l u s t r a t e d  by r e f e r r i n g  to 
t h e  r e p o r t ' s  v e r y  s t r o n g  s u p p o r t  of  p a r a l l e l  e f f o r t s  in  the  r e s e a r c h  a n d  
e a r l y  d e v e l o p m e n t  s t a g e s  of  t h e s e  v a r i o u s  p r o j e c t s .  T h i s  s u p p o r t  
a p p e a r s  to be b a s e d  on a s t a t e m e n t  in  the  d i s c u s s i o n  to the  e f f e c t  t h a t  
d e v e l o p m e n t  i s  c h e a p  in  r e l a t i o n  to the  c o s t  of  f u t u r e  p r o c u r e m e n t  p r o -  
g r a m s .  N o w ,  t h a t  h a s  c e r t a i n l y  b e e n  t r u e  in  m a n y  i n s t a n c e s  i n  the  p a s t ,  
a n d  i t  i s  a c a n a r d  w h i c h  we  h a v e  h e a r d  r e f e r r e d  to m a n y  t i m e s ,  bu t ,  i n  
the  m a j o r  n e w  w e a p o n  s y s t e m s  d e v e l o p m e n t s  t h a t  a r e  g o i n g  on  a t  t h i s  
t i m e ,  i t  i s  no  l o n g e r  t r u e .  We m u s t  c o m e  to a n  u n d e r s t a n d i n g  of  t h i s .  
F o r  e x a m p l e ,  the  c o s t  of  p r o d u c i n g  a l l  of  t he  o p e r a t i o n a l  i n v e n t o r y  o f  
b o t h  the  T h o r  a n d  the  J u p i t e r  m i s s i l e s - - t w o  s e p a r a t e  p r o d u c t i o n  l i n e s - -  
i s  o n l y  a b o u t  o n e - s i x t h  of  t he  d e v e l o p m e n t  c o s t  of o n l y  one  of  t h e s e  two 
m i s s i l e s .  E v e n  i f  y o u  a d d  to the  m i s s i l e  c o s t  the  c o s t  of  t he  t o t a l  s y s t e m ,  
the  g r o u n d  s u p p o r t  e q u i p m e n t  a n d  the  c o n s t r u c t i o n  of  the  b a s e s  o n  w h i c h  
t h e s e  m i s s i l e s  a r e  to  be pu t ,  y o u  c o m e  to the  n u m b e r s  t h a t  the  m i s s i l e  
d e v e l o p m e n t  e f f o r t  f o r  o n l y  one  m i s s i l e  w a s  m o r e  c o s t l y  by a f a c t o r  of  
a b o u t  t h r e e .  

C e r t a i n l y  one  s h o u l d  n o t  u s e  one  l o n e  e x a m p l e  to t r y  to  d i s c r e d i t  
a r e p o r t  a s  c o m p r e h e n s i v e  a n d  a s  w e l l  d o n e  a s  the  D a w s o n  r e p o r t  in  
m a n y  r e s p e c t s .  I d id  n o t  i n t e n d  t h a t  t h a t  be t he  i m p o r t  of  m y  c o m m e n t s .  
I m e r e l y  w i s h e d  to i n d i c a t e  t h a t  I t h i n k  the  r e p o r t  m a d e  the  f a t a l  m i s t a k e  
of  n o t  v e r y  c a r e f u l l y  d i f f e r e n t i a t i n g  b e t w e e n  r e s e a r c h - - a n d  the  two k i n d s  
of  r e s e a r c h - - a n d  d e v e l o p m e n t  in  t r e a t i n g  the  g e n e r a l  s u b j e c t  of r e s e a r c h  
a n d  d e v e l o p m e n t  m a n a g e m e n t .  My  p o i n t  h e r e  i s  t h a t  t h i s  s u b j e c t  c a n n o t  
be  t r e a t e d  in  g e n e r a l i t i e s .  I t  i s  f a t a l  to do  s o  w h e t h e r  in  the  i n t e r e s t  of 
b r e v i t y  o r  f o r  w h a t e v e r  r e a s o n  one  m i g h t  a p p r o a c h  i t  in  t h a t  w a y .  

T h a t  l e a d s  m e  to a n  e a s y  o u t  i n  a n s w e r i n g  the  q u e s t i o n  of  c l i m a t e  
w i t h i n  r e s e a r c h  a n d  d e v e l o p m e n t .  T h e  o u t s t a n d i n g  r e s u l t s  of s o m e  
a r s e n a l - t y p e  d e v e l o p m e n t s - - t h e  S i d e w i n d e r  m i s s i l e ,  f o r  e x a m p l e ,  o r  
i n d u s t r i a l  d e v e l o p m e n t s  s u c h  a s  the  F P S  17 r a d a r ,  o r  c o m b i n a t i o n  
a r s e n a l - i n d u s t r i a l  e f f o r t s  s u c h  a s  the  J u p i t e r  m i s s i l e - - a l l  a r e  c l e a r  
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e v i d e n c e  t h a t  the  m i l i t a r y  c a n  c a r r y  out  e f f e c t i v e  d e v e l o p m e n t s  v e r y  
q u i c k l y  w h e n  the r i g h t  a p p r o a c h  is  t a k e n .  T h e r e  a r e  e q u a l l y  o u t s t a n d -  
i ng  e x a m p l e s  of e f f e c t i v e  r e s e a r c h  e f f o r t  tha t  w a s  s u p p o r t e d  by m i l i -  
t a r y  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 s - - t h e  r a p i d  p r o g r e s s  of  the  
l a s t  f ew y e a r s  in  s o l i d  p r o p e l l a n t s ,  w h i c h  we  h a v e  m e n t i o n e d ,  the  
a b s o l u t e l y  f a n t a s t i c  r e s u l t s  of m i n i a t u r i z a t i o n  and  s u b m i n i a t u r i z a t i o n  
e f f o r t s  in  e l e c t r o n i c  e q u i p m e n t ,  a n d  the t r e m e n d o u s  s t r i d e s  in m e t -  
a l l u r g y  to ge t  h i g h  h e a t ,  h i g h  s t r e n g t h  m a t e r i a l s .  O b v i o u s l y ,  the 
c l i m a t e  f o r  e f f e c t i v e  r e s e a r c h  w a s  r i g h t  in  t h o s e  p r o g r a m s .  

Bu t ,  j u s t  a s  o b v i o u s l y ,  t h e r e  h a v e  b e e n  i n s t a n c e s  of e q u a l  i m p o r -  
t a n c e  w h e r e  the c l i m a t e  w a s  w r o n g ,  o r  one  w o u l d  no t  h e a r  so  m u c h  
c r i t i c i s m  of m i l i t a r y  r e s e a r c h  and  d e v e l o p m e n l  d i r e c t i o n .  T h e  D a w s o n  
r e p o r t  s a y s  we m u s t  c h a n g e  o u r  c o n t r a c t  p r o c e d u r e s  f o r  h a n d l i n g  r e -  
s e a r c h  a n d  d e v e l o p m e n t .  We r e c e n t l y  h a d  an  a l l - d a y  m e e t i n g  in the 
P e n t a g o n  w i t h  i n d u s t r y  r e p r e s e n t a t i v e s  on the  q u e s t i o n  of c o s t  a l l o w -  
a n c e s  on c o s t - p l u s - f i x e d - f e e  c o n t r a c t s - - a n d  m o s t  of o u r  r e s e a r c h  a n d  
d e v e l o p m e n t  c o n t r a c t s  a r e  of t h a t  t y p e .  T h i s  i s  a c o n t i n u i n g  p r o b l e m  
in  the  a l l o w a n c e  of r e s e a r c h  and  d e v e l o p m e n t  c o s t s .  T h e  m e e t i n g  w a s  
l a r g e l y  a g r i p e  s e s s i o n .  

W h e n  I l a s t  v i s i t e d  a G o v e r n m e n t  r e s e a r c h  m a n a g e m e n t  e s t a b l i s h -  
m e n t  to a s k  a b o u t  t h i s  p r o b l e m ,  I h e a r d  s i m i l a r  c o m p l a i n t s .  F o r  
e x a m p l e ,  I w a s  to ld  a b o u t  a p r o p e r t y  c l e r k  g o i n g  c r a z y  t r y i n g  to m a k e  
a s c i e n t i s t  a c c o u n t  f o r  $10,  000 w o r t h  of a r a r e ,  o d o r l e s s ,  c o l o r l e s s  g a s  
t h a t  w a s  s a i d  to be s o m e w h e r e  in  a m a z e  of i n t e r c o n n e c t i n g  g l a s s  t u b e s  
in his laboratory. 

T h e s e  a r e  p r o b l e m s  of p e o p l e .  We c a n  w r i t e  r u l e s ,  we  c a n  d r a f t  
p r o c e d u r e s ,  t r a i n  i n d i v i d u a l s ,  and  a l l  t h a t  s o r t  of  th ing ;  but  e n l i g h t e n -  
m e n t  d o e s n ' t  c o m e  out  of a book .  T h e  m a t t e r  of c l i m a t e  i s  a p r o b l e m  
of g r o w i n g  r e s e a r c h  a n d  d e v e l o p m e n t  m a n a g e m e n t  c o m p e t e n c e  o v e r  the  
y e a r s .  I t h ink  we  h a v e  m a d e  p r o g r e s s ,  but  t h e r e  i s  a lo t  m o r e  to be 
m a d e ,  I a m  s u r e ,  a n d  m u c h  of i t  i s  in  the  a r e a  of the  h u m a n  q u e s t i o n  
i t s e l f .  You  know a b o u t  h u m a n  n a t u r e .  L i k e  the  s t o r y  of the  m a n  w h o  
w e n t  a l l  ou t  to h e l p  a f r i e n d  of h i s  who  w a s  in  s e r i o u s  t r o u b l e .  W h e n  i t  
w a s  a l l  o v e r  the f r i e n d  c a m e  to h i m  and  s a i d ,  "I a m  n e v e r  g o i n g  to f o r g e t  
y o u  f o r  t h i s .  " And  s u r e  e n o u g h ,  h e  d i d n ' t .  T h e  n e x t  t i m e  he  w a s  in  
t r o u b l e  he  c a m e  r i g h t  b a c k .  

L e t ' s  t a c k l e  i t e m  4 - - o r g a n i z a t i o n .  W h e n  I w a s  a s t u d e n t  a t  t h i s  
o r g a n i z a t i o n  o r  i n s t i t u t i o n ,  I w r o t e  a 3 0 - p a g e  t h e s i s  on t h i s  s a m e  s u b -  
j e c t .  The  D a w s o n  r e p o r t  d e v o t e s  a c o n s i d e r a b l e  a m o u n t  of a t t e n t i o n  
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to  t h e  q u e s t i o n  of  o r g a n i z a t i o n .  T h e  R i e h l m a n  R e p o r t  i n  1954 a l s o  d i d .  
T h e r e  a r e  o t h e r  t r e a t m e n t s  t oo  n u m e r o u s  to m e n t i o n  t h i s  m o r n i n g .  

I r e f e r r e d  e a r l i e r  to D r .  F u r n a s '  l e c t u r e  to  t h i s  C o l l e g e  l a s t  y e a r .  
H e  m e t  t h i s  p r o b l e m  h e a d  on  w i t h  t h i s  s t a t e m e n t :  "I  w o u l d  s a y  t h a t  t he  
h i g h  d e g r e e  of  a u t o n o m y  of  the  t h r e e  s e r v i c e s ,  a t  l e a s t  a s  f a r  a s  r e -  
s e a r c h  a n d  d e v e l o p m e n t  a r e  c o n c e r n e d ,  r e p r e s e n t s  a n  o b s o l e t e  o r g a n i -  
z a t i o n a l  s e t u p .  " 

S i n c e  the  t i m e  h e  m a d e  t h a t  s t a t e m e n t ,  t he  l aw  h a s  e s t a b l i s h e d  a 
n e w  p o s i t i o n - - t h e  D i r e c t o r  of  D e f e n s e  R e s e a r c h  a n d  E n g i n e e r i n g .  T h e r e  
a r e  w o r d s  i n  the  l aw w h i c h  g i v e  t h a t  i n d i v i d u a l  f u l l  a u t h o r i t y  to d i r e c t  
r e s e a r c h  a n d  d e v e l o p m e n t .  B u t ,  t he  f u n d s  a r e  n o t  to be a p p r o p r i a t e d  
to the  D i r e c t o r  of  D e f e n s e  R e s e a r c h  a n d  E n g i n e e r i n g ,  a n d  he  h a s  no  
d i r e c t  c o n t r o l  o v e r  the  m a n a g e m e n t  t e a m s .  T h e  r e s e a r c h  a n d  d e v e l o p -  
m e n t  m a n a g e m e n t  t e a m s  a r e  r i g h t  a t  t he  d a y - b y - d a y  w o r k i n g  l e v e l  i n  t h i s  
b u s i n e s s .  We a r e  a p p a r e n t l y  t r y i n g  to h a v e  o u r  c a k e  a n d  e a t  i t  too .  I 
j u s t  do  n o t  s e e  h o w  we  c a n  p r e s e r v e  the  a d m i n i s t r a t i v e  a u t o n o m y  of  t he  
m i l i t a r y  d e p a r t m e n t s  a n d  a t  the  s a m e  t i m e  t a l k  a b o u t  e f f e c t i v e  c e n t r a l -  
i z e d  d i r e c t i o n  of  r e s e a r c h  a n d  d e v e l o p m e n t .  

No  m a t t e r  h o w  y o u  l o o k  a t  i t ,  t he  p e o p l e  w h o  k n o w  m o s t  a b o u t  a n y  
r e s e a r c h  o r  d e v e l o p m e n t  e f f o r t  a r e  t h o s e  w h o  a r e  i n  e v e r y d a y  c o n t a c t  
w i t h  the  e f f o r t  i n  q u e s t i o n .  At  the  OSD l e v e l ,  i t  i s  p r a c t i c a l l y  i m p o s -  
s i b l e  to k e e p  a b r e a s t  of  w h a t  i s  h a p p e n i n g  a t  t he  b e n c h  l e v e l  in  a d e -  
v e l o p m e n t  e f f o r t .  T h e  f a c t s  a r e  v e r y  e l u s i v e ,  a t  b e s t .  

I w o u l d  l i k e  to  i l l u s t r a t e  t h i s  by  the  s t o r y  o f  the  s p i n s t e r  w h o  w a s  
s i t t i n g  in  h e r  r o o m  i n  a d o w n t o w n  a p a r t m e n t .  T h e  w i n d o w  w a s  o p e n  
a n d  t h e r e  w e r e  a c o u p l e  of  t e l e p h o n e  l i n e s m e n  r e p a i r i n g  t he  l i n e  o u t s i d e .  
S o m e t h i n g  w e n t  w r o n g ,  a n d  the  a i r  w a s  s l i g h t l y  b l u e  w i t h  i n v e c t i v e .  She  
h a p p e n e d  to be a v e r y  l a r g e  s t o c k h o l d e r  in  t h i s  t e l e p h o n e  c o m p a n y  a n d  
s h e  c a l l e d  t he  p r e s i d e n t  a n d  i d e n t i f i e d  h e r s e l f .  She  s a i d  s h e  t h o u g h t  he  
r e a l l y  o u g h t  to be a s h a m e d  t h a t  h i s  e m p l o y e e s  w o u l d  a c t  l i k e  t h i s  a n d  
g i v e  the  t e l e p h o n e  c o m p a n y  s u c h  a b a d  n a m e .  S i n c e  s h e  w a s  s u c h  a 
l a r g e  s t o c k h o l d e r ,  he  c a l l e d  in  t he  s u p e r i n t e n d e n t ,  a n d  the  s u p e r i n t e n d e n t  
c a l l e d  the  f o r e m a n  a n d  d e m a n d e d  t h a t  t h i s  m a t t e r  be i n v e s t i g a t e d  a n d  a 
r e p l y  f u r n i s h e d  h i m  the  f i r s t  t h i n g  in  the  m o r n i n g .  S u r e  e n o u g h ,  the  
f o r e m a n  a p p e a r e d  b e f o r e  the  s u p e r i n t e n d e n t  the  f i r s t  t h i n g  in  the  m o r n i n g  
a n d  s a i d ,  " W e l l ,  the  s t o r y  t h a t  I g e t  g o e s  l i k e  t h i s .  H a r r y  w a s  up  on  t op  
of  the  p o l e  w o r k i n g  o n  a s p l i c e  a n d  M i k e  w a s  d o w n  b e l o w .  H a r r y  h a d  a 
c r u c i b l e  of  h o t  l e a d  a n d  i t  k i n d  of t i p p e d  a n d  w e n t  d o w n  on  M i k e ' s  b a c k .  
M i k e  l o o k e d  up  and  s a i d ,  ' H a r r y ,  y o u ' v e  j u s t  go t  to be m o r e  c a r e f u l ! ' "  

12 



~ ~ " ' :  

B e l i e v e  m e ,  t h i s  i s  j u s t  a b o u t  the  w a y  we  g e t  t he  f a c t s  f r o m  the  
w o r k i n g  l e v e l .  A f t e r  i t  h a s  g o n e  t h r o u g h  f o u r  l e v e l s  of s t a f f  b e t w e e n  
the  d e v e l o p m e n t  t e a m  d o i n g  the  job  a n d  t he  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 h i s  c a s e - - a n d  i t  w i l l  c e r t a i n l y  be  s o  i n  the  c a s e  of  the  D i r e c t o r  o f  
D e f e n s e  R e s e a r c h  a n d  E n g i n e e r i n g - - i t  w i l l  n e v e r  be p o s s i b l e  to do a 
r e a l  j ob  of  c e n t r a l  d i r e c t i o n  u n d e r  o u r  p r e s e n t  D e p a r t m e n t  o f  D e f e n s e  
o r g a n i z a t i o n a l  s t r u c t u r e .  P o l i c y ,  p r o c e d u r e s ,  l e v e l  of  e f f o r t ,  b r o a d  
p r o g r a m  a p p r o v a l s ,  y e s ,  y o u  c a n  h a v e  t h o s e ,  bu t  d i r e c t i o n  in  the  f u l l  
s e n s e  o f  t h e  w o r d ,  a b s o l u t e l y  no .  

I f  o n e  t a k e s  the  r e s e a r c h  a n d  d e v e l o p m e n t  p r o g r a m  a s  a n  e n t i t y ,  a 
c e n t r a l  d i r e c t i o n  e l i m i n a t i n g  i n t e r m e d i a t e  s t a f f s  i s  p o s s i b l e .  T h e  l aw 
w i l l  p e r m i t  t he  D i r e c t o r  of  D e f e n s e  R e s e a r c h  a n d  E n g i n e e r i n g  to h a n d l e  
s o m e  e f f o r t  by  d i r e c t  c o n t r a c t i n g ,  i f  he  c h o o s e s  to do  s o ,  w i t h  the  s a m e  
k i n d  of  a u t h o r i t y  w h i c h  the  D i r e c t o r  of the  A d v a n c e d  R e s e a r c h  P r o j e c t s  
A g e n c y  now  h a s .  B u t  y o u  c a n ' t  s e p a r a t e  r e s e a r c h  a n d  d e v e l o p m e n t  
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 ,  a s  we  a r e  now o r g a n i z e d ,  a n d  w i t h  the  
b a s i c  r e s p o n s i b i l i t i e s  a s  now a s s i g n e d .  U n d e r  o u r  p r e s e n t  o v e r a l l  
D e p a r t m e n t  of  D e f e n s e  o r g a n i z a t i o n ,  I c a n  s e e  no b e t t e r  s o l u t i o n  t h a n  
t h a t  w h i c h  h a s  b e e n  p r o v i d e d ,  i f  we  c a n  m a k e  i t  w o r k .  B u t  I q u e s t i o n  
w h e t h e r  o r  n o t  we  c a n .  T h e  l aw w a s  s i g n e d  o u t  s o m e  t i m e  l a s t  s u m -  
m e r  bu t  we  a r e  s t i l l  u n a b l e  to f i n d  a c o m p e t e n t  i n d i v i d u a l  w h o  i s  k n o w l -  
e d g e a b l e  a n d  w h o  w i l l  a c c e p t  the  j ob  a s  D i r e c t o r  of D e f e n s e  R e s e a r c h  
a n d  E n g i n e e r i n g .  A n d  w i t h o u t  the  i n d i v i d u a l  a l l  t h e s e  w o r d s  a b o u t  
o r g a n i z a t i o n  d o n ' t  m a k e  v e r y  m u c h  s e n s e .  So I l e a v e  t h i s  a s  a n  u n s o l v e d  
p r o b l e m .  W h e n  I s t u c k  m y  n e c k  ou t  a n d  p u t  s o l u t i o n  a t  the  b o t t o m  of  
t h a t  c h a r t  I i g n o r e d  o r g a n i z a t i o n .  T h a t ' s  n o t  o n e  of  the  i t e m s  on  w h i c h  
I a m  p r e p a r e d  to p r o p o s e  a s o l u t i o n .  

No,  the  o n l y  s o l u t i o n  t h a t  I w o u l d  p r o p o s e  t h i s  m o r n i n g  i s  t h a t  to t h e  
q u e s t i o n  of  t h e  g e n e r a l  a p p r o a c h  to o u r  o v e r a l l  r e s e a r c h  a n d  d e v e l o p -  
m e n t  e f f o r t .  I p r o p o s e  t h a t  we  s h o u l d  b r e a k  t h i s  d o w n  i n t o  f o u r  m a j o r  
s e g m e n t s :  r e s e a r c h ,  c o m p o n e n t  d e v e l o p m e n t - - o r  s u b s y s t e m  d e v e l o p -  
m e n t ,  i f  y o u  w i l l - - w e a p o n  s y s t e m  d e v e l o p m e n t ,  a n d  c o m m i t m e n t  to p r o -  
d u c t i o n .  A n d  i t  m u s t  be  r e c o g n i z e d  t h a t  t h e s e  w i l l  n o t  o n l y  o v e r l a p  bu t  
t h a t  t h e s e  s e g m e n t s  c a n  a n d  u n d o u b t e d l y  w i l l  i n  m a n y  c a s e s  be  p r o c e e d -  

i n g  s i m u l t a n e o u s l y .  

I w o u l d  p r o p o s e  t h a t  we  h a n d l e  e a c h  a r e a  i n  a s o m e w h a t  d i f f e r e n t  
w a y ,  w i t h  e v e r  t i g h t e r ,  c e n t r a l i z e d  c o n t r o l  a s  we  p r o g r e s s  f r o m  the  
f i r s t  to  the  l a s t  of  t h e s e  c a t e g o r i e s .  R e s e a r c h ,  b o t h  b a s i c  a n d  a p p l i e d ,  
a s  w e l l  a s  f e a s i b i l i t y  s t u d i e s ,  c o u l d  be c a r r i e d  o n  w i t h  a c o n s i d e r a b l e  
d e c e n t r a l i z a t i o n  of  c o n t r o l .  O b v i o u s l y ,  r e p o r t s  s h o u l d  be m a d e  to s o m e  

13 



LJ:: ~ t'~. i" 

c e n t r a l  a g e n c y  fo r  t e c h n i c a l  r e v i e w ,  to be s u r e  that  we d o n ' t  d rop  the 
ba l l  b e t w e e n  the c r a c k s ,  and  to be s u r e  that  a l l  a r e a s  a r e  c o v e r e d  and 
tha t  t h e r e  is  no u n w a r r a n t e d  and w a s t e f u l  d u p l i c a t i o n  of e f fo r t .  The  
c e n t r a l  a g e n c y  wou ld  be r e s p o n s i b l e  to a s s u r e  f r e e  and c o m p l e t e  i n t e r -  
c h a n g e  of t e c h n i c a l  i n f o r m a t i o n .  

C o m p o n e n t  o r  s u b s y s t e m  d e v e l o p m e n t  cou ld  a l s o  p r o c e e d  wi th  
v e r y  l a r g e l y  d e c e n t r a l i z e d  d i r e c t i o n ,  but e a c h  p r o j e c t  w o u l d  r e q u i r e  
p r i o r  a p p r o v a l  at  v a r i o u s  l e v e l s  of G o v e r n m e n t  above  the o p e r a t i n g  
l e v e l - - a n d  by o p e r a t i n g  l e v e l  I m e a n  the a c t u a l  r e s e a r c h  and  d e v e l o p -  
m e n t  t e a m  m a n a g e r - - b a s e d  on the m a g n i t u d e  of the e f f o r t  i nvo lved .  
Only  m a j o r  e f f o r t s  wou ld  c o m e  up to the l e v e l  of the S e c r e t a r y  of D e f e n s e  
fo r  p r i o r  a p p r o v a l .  But  aga in ,  r e p o r t s  would  f low to a c e n t r a l  a g e n c y  
f o r  t e c h n i c a l  r e v i e w  s i m i l a r  to that  w h i c h  wou ld  be g iven  r e s e a r c h .  
This  c o m p o n e n t  and s u b s y s t e m  d e v e l o p m e n t  m a y  be s y s t e m  d i r e c t e d  
o r  not ,  as  i s  a p p r o p r i a t e  in any s p e c i f i c  c a s e .  

C o n t r o l  of c o m m i t m e n t  to a s p e c i f i c  w e a p o n  s y s t e m  d e v e l o p m e n t  
o r  to p r o d u c t i o n  wou ld  be v e r y  t igh t ly  c o n t r o l l e d  by the Off ice  of the 
S e c r e t a r y  of D e f e n s e  f o r  a l l  m a j o r  p r o j e c t s .  M i n o r  e f f o r t s  cou ld  be 
a p p r o v e d  by d e l e g a t e d  a u t h o r i t y .  The key  p r i n c i p l e  to be f o l l o w e d  
would  be th i s :  that  no w e a p o n  s y s t e m  d e v e l o p m e n t ,  o r  end  i t e m  d e -  
v e l o p m e n t  in the c a s e  of e q u i p m e n t ,  wou ld  be a u t h o r i z e d  u n l e s s  i t  cou ld  
be d e m o n s t r a t e d  that  no s i g n i f i c a n t  i n v e n t i o n  w a s  s t i l l  r e q u i r e d  to m e e t  
r e a s o n a b l e  m i l i t a r y  r e q u i r e m e n t s  fo r  the i t e m  in ques t i on .  

L e t '  s look at  two e x a m p l e s ,  to s e e  wha t  I a m  d r i v i n g  at .  F i r s t - -  
the P o l a r i s  n o z z l e  p r o b l e m ,  the q u e s t i o n  of the h a r d w a r e  that  goes  wi th  
the h igh s p e c i f i c  i m p u l s e  p r o p e l l a n t s  in the P o l a r i s  d e v e l o p m e n t .  Th i s  
m i s s i l e  was  o r i g i n a l l y  p r o p o s e d  as  a 1 , 5 0 0 - m i l e  b a l l i s t i c  m i s s i l e  c a p a -  
b i l i ty ,  to be a v a i l a b l e  in 1963. To get  to tha t  r a n g e ,  a r o c k e t  p r o p e l l a n t  
of v e r y  h igh  s p e c i f i c  i m p u l s e ,  h i g h e r  than a n y t h i n g  that  had  been  f i r e d  
in a l a r g e  r o c k e t  m o t o r ,  was  known to be r e q u i r e d .  High s p e c i f i c  
i m p u l s e  m e a n t  that  one m u s t  e x p e c t  v e r y  m u c h  h i g h e r  f l a m e  t e m p e r a t u r e s  
in c a r r y i n g  out the n o z z l e  d e v e l o p m e n t .  In fac t ,  the long d e v e l o p m e n t  
t i m e  s c a l e  had  b e e n  p l anned  to a l low a m o n g  o t h e r  th ings  f o r  the  d e v e l o p -  
m e n t  e f f o r t  in  h a r d w a r e  n e c e s s a r y  to take c a r e  of t h e s e  v e r y  h igh  
t e m p e r a t u r e s .  N o z z l e s  m u s t  be p r o v i d e d  to w i t h s t a n d  the h igh t e m p e r a -  
t u r e s  and s t i l l  be of l ight  enough  w e i g h t  n o t  to p e n a l i z e  the r a n g e  c a p a -  
b i l i ty  of the m i s s i l e  s y s t e m .  

The h a r d w a r e  s o l u t i o n  that  l ooked  b e s t  p e r m i t s  a r i n g ,  w h i c h  is  
c a l l e d  a j e t a v a t o r ,  to g e t  in to  the j e t  s t r e a m  i t s e l f  and d e f l e c t  the j e t  
s t r e a m  enough  to give s o m e  d i r e c t i o n a l  c o n t r o l  to the m i s s i l e  fo r  f l igh t  

14 



! , j  ~ j  ', 

c o n t r o l .  A v e r y  e a r l y  s u c c e s s  w i t h  t h i s  j e t a v a t o r  i d e a ,  p l u s  s u c c e s s  
i n  t h r u s t  t e r m i n a t i o n ,  w h i c h  w a s  a n o t h e r  p r o b l e m  t h e y  f o r e s a w  in  the  
e a r l y  d a y s ,  l e d  t he  N a v y  to  r e v i s e  i t s  d e v e l o p m e n t  s c h e d u l e  to  p l a n  an  
o p e r a t i o n a l  c a p a b i l i t y  t h r e e  y e a r s  e a r l i e r - - 1 9 6 0 .  B u t  t h e r e  i s  a 
j o k e r  h e r e .  T h e y  c o u l d  s c h e d u l e  t h i s  e a r l y  s o l u t i o n  o n l y  i f  t h e y  c o u l d  
u s e  a p r o p e l l a n t  of  s o m e w h a t  l o w e r  s p e c i f i c  i m p u l s e  t h a n  the  p r o p e l l a n t  
k n o w n  to be n e c e s s a r y  to g e t  to the  1 , 5 0 0 - m i l e  r a n g e  t h a t  w a s  d e s i r e d .  
T h e  p r e d i c t e d  r a n g e  of  f i r s t  o p e r a t i o n a l  c a p a b i l i t y  i s  now in  e x c e s s  of  
1 , 2 0 0  m i l e s  b u t  l e s s  t h a n  the  l o n g e r  r a n g e  d e s i r e d .  S i n c e  t h i s  s t i l l  
p e l " m i t s  a v e r y  c o n s i d e r a b l e  t a r g e t  c o v e r a g e  in  the  U S S R ,  i t  i s  c e r t a i n l y  
w o r t h  g o i n g  a h e a d  on  the  b a s i s  t h a t  a s  the  d e v e l o p m e n t  e f f o r t s  p r o g r e s s ,  
l a t e r  m o d e l s  w i l l  h a v e  the  g r e a t e r  r a n g e  c a p a b i l i t y .  

L e t ' s  l o o k  a t  a n o t h e r  e x a m p l e ,  t he  n o s e  c o n e  of  b o t h  the  e a r l y  A t l a s  
a n d  t he  T h o r  m i s s i l e s ,  w h i c h  i s  a s o l i d  d o m e  of  c o p p e r .  T h i s  n o s e  c o n e  
p r o v i d e s  a v e r y  c o n s i d e r a b l e  m a s s  of  c o p p e r  to s o p  up  the  h e a t  t h a t  i s  
g e n e r a t e d  o n  r e e n t r y .  T h e r e  w e r e  m a n y  r e a l l y  c o m p e t e n t  p e o p l e  w h o  
p r e d i c t e d  in  the  e a r l y  d a y s  of the  I C B M  d e v e l o p m e n t ,  o n l y  a s  r e c e n t l y  
a s  two  o r  t h r e e  y e a r s  a g o ,  t h a t  t h i s  j u s t  w o u l d  no t  s o l v e  t h e  p r o b l e m ,  
t h a t  we  m i g h t  w e l l  f i n d  the  r e e n t r y  p r o b l e m  to be  b e y o n d  o u r  a b i l i t y  to 
s o l v e  w i t h  k n o w n  m a t e r i a l s .  B u t  the  p e o p l e  w h o  c h o s e  t h i s  c o p p e r  h e a t -  
s i n k  a p p r o a c h  c h o s e  i t  a s  the  m o s t  c o n s e r v a t i v e  a p p r o a c h  t h e y  c o u l d  
t h i n k  of  a t  t h a t  t i m e .  I t  w a s  a s s u m e d  t h a t  one  c o u l d  a l w a y s  a d d  m o r e  
c o p p e r  if  i t  a p p e a r e d  t h a t  e a r l y  d e s i g n s  h a d  n o t  p r o v i d e d  e n o u g h  h e a t -  
s i n k  c a p a c i t y .  B u t ,  o b v i o u s l y ,  i f  o n e  h a d  to a d d  m o r e  c o p p e r ,  t h i s  w a s  
m o r e  w e i g h t ,  a n d  i t  w o u l d  p e n a l i z e  the  r a n g e  c a p a b i l i t y  of  the  m i s s i l e  
i t s e l f .  T h i s  p r o b l e m  w a s  c o n s i d e r e d  so  s e r i o u s  t h a t ,  i n  the  v e r y  b e g i n ~  
n i n g  of  the  c r a s h  I C B M  p r o g r a m  in  1955,  i t  w a s  d e c i d e d  to l e t  two  
s e p a r a t e  c o n t r a c t s  f o r  n o s e  c o n e  d e v e l o p m e n t .  

N o w ,  a l o n g  b e h i n d  t h a t  d e v e l o p m e n t  t h e y  p u r s u e d  a m o r e  r a d i c a l  
a p p r o a c h  to the  p r o b l e m .  T h i s  w a s  the  a b l a t i o n  n o s e  c o n e .  T h e  a b l a -  
t i o n  n o s e  c o n e  w o r k s  on  the  p r i n c i p l e  t h a t  the  c o a t i n g  of  the  n o s e  c o n e  
s h a p e  w i l l  b o i l  a w a y  by  the  h e a t  of  r e e n t r y .  T h i s  b o i l i n g  a w a y  r e m o v e s  
h e a t  w h i c h  w o u l d  o t h e r w i s e  r e a c h  the  i n s i d e  of  the  n o s e  c o n e .  T h e  
s u c c e s s  w h i c h  t h e y  h a d  in  t h i s  l a t e r  d e v e l o p m e n t  e f f o r t  now l e a d s  u s  to  
p l a n  t h a t  t he  A t l a s  w i l l  u l t i m a t e l y  u s e  a n  a b l a t i o n  n o s e  c o n e .  T h i s  n o t  
o n l y  c u t s  t he  n o s e  c o n e  w e i g h t  by  a l a r g e  a m o u n t  b u t  a l s o  c u t s  the  c o s t .  
O n e  c a n  p u t  t h i s  w e i g h t  b a c k  i n  d e c o y s  o r  t a k e  i t  to i n c r e a s e  the  r a n g e  

of  A t l a s .  

T h e  p o i n t  I w a n t  to m a k e  i s  t h i s :  m i s s i l e  h a r d w a r e  w a s  a v a i l a b l e  i n  
the  e a r l y  1 9 5 0 ' s  to  u s e  a s  t e s t  v e h i c l e s  to f i n d  s o l u t i o n s  to t h i s  r e e n t r y  
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p r o b l e m  a n d  the  P o l a r i s  n o z z l e  p r o b l e m ,  i f  we  h a d  b e e n  b o l d  e n o u g h  
a t  t h a t  t i m e  to s p e n d  t he  m o n e y  to m o v e  i n t o  t h e s e  a r e a s  a n d  to s h a k e  
o u t  s o m e  of  t h e s e  b a s i c  u n k n o w n s ,  r a t h e r  t h a n  w a i t  u n t i l  w e  w e r e  in  a 
c r a s h  d e v e l o p m e n t  e f f o r t ,  g o i n g  f o r  a s p e c i f i c  w e a p o n  s y s t e m ,  i n  o r d e r  
to  s o l v e  the  p r o b l e m .  As  r e s e a r c h  a n d  d e v e l o p m e n t  m a n a g e r s  w e  h a v e  
b e e n  t oo  i n s i s t e n t  t h a t  e v e r y t h i n g  t h a t  t he  d e v e l o p e r  w a n t s  to do  m u s t  
be  t i e d  to a s p e c i f i c  w e a p o n  s y s t e m  d e v e l o p m e n t  in  o r d e r  to g e t  a n y  
k i n d  of  f i s c a l  s u p p o r t .  

W e l l ,  i n  t h e s e  c a s e s  we  w e r e  l u c k y .  T h e  u n k n o w n s  t u r n e d  o u t  to  be  
a l l  i n  o u r  f a v o r .  B u t  t h e y  c o u l d  j u s t  a s  r e a d i l y  h a v e  g o n e  t h e  o t h e r  w a y ,  
a n d ,  in  the  c r a s h  a s p e c t  o f  t he  p r o g r a m ,  c o u l d  h a v e  l e f t  u s  w i t h  u n u s a b l e  
h a r d w a r e  a n d  w i t h  s e v e r a l  h u n d r e d  m i l l i o n  d o l l a r s  d o w n  the  d r a i n .  

T h i s  b r i n g s  m e  b a c k  to the  p r o p o s a l  I m a d e .  We h a v e  to be b o l d e r  
a n d  m o r e  i m a g i n a t i v e  a b o u t  s u p p o r t i n g  a b r o a d  r e s e a r c h  a n d  d e v e l o p -  
m e n t  e f f o r t  t h a t  d o e s  n o t  h a v e  to be  j u s t i f i e d  by  s p e c i f i c  w e a p o n  s y s t e m  
d e v e l o p m e n t s .  I t  c a n  be w e a p o n  s y s t e m  o r i e n t e d .  T h a t ' s  p e r f e c t l y  a l l  
r i g h t ,  n a t u r a l l y ,  a n d  i s  a d v i s a b l e  i n  m o s t  c a s e s .  If  we  do  t h a t ,  we  c a n  
h o l d  a t i g h t e r  r e i n  on  c o m m i t m e n t  to  w e a p o n  s y s t e m  d e v e l o p m e n t  b a s e d  
o n  p r o v e d  t e c h n o l o g y .  T h e  r e s u l t  w i l l  be f e w e r  a b o r t i v e  d e v e l o p m e n t  
e f f o r t s  a n d  a v e r y  m u c h  s h o r t e r  d e v e l o p m e n t  c y c l e .  

I w o u l d  a s k  y o u  to w a t c h  the  d e v e l o p m e n t  of  t he  H o u n d  D o g  a i r - t o -  
s u r f a c e  g u i d e d  m i s s i l e .  T h i s  i s  a d e v e l o p m e n t  to p r o v i d e  t he  B - 5 2  w i t h  
a n  a i r - t o - s u r f a c e  m i s s i l e  c a p a b i l i t y .  I t  i s  a d e v e l o p m e n t  w h i c h  i s  b e i n g  
p u r s u e d  in  j u s t  the  m a n n e r  I d e s c r i b e d - - n o  i n v e n t i o n  i n v o l v e d .  A l l  of  
t he  s u b s y s t e m s  a r e  c u r r e n t  s t a t e  of  t he  a r t .  T h e y  a r e  n e i t h e r  o b s o -  
l e s c e n t  n o r  a r e  t h e y  f a r  o u t  i n  the  f u t u r e .  T h e  b a s i c  a i r f r a m e  d e s i g n  
w a s  p r o v e d  in  the  s u p e r s o n i c  N a v a h o  p r o g r a m ,  a s  w a s  t he  g u i d a n c e  
s y s t e m .  T h e  e n g i n e  i s  e s s e n t i a l l y  o f f - t h e - s h e l f  j u s t  now c o m p l e t i n g  i t s  
d e v e l o p m e n t  a n d  t e s t .  T h e  d e v e l o p m e n t  s c h e d u l e  f o r  t he  H o u n d  D o g ,  
t h e r e f o r e ,  c a n  be  b r i e f ,  w i t h  no r e a s o n  to e x p e c t  a n y  b a d  s u r p r i s e s  
e i t h e r  in  t i m e  s c a l e  o r  c o s t .  I s e e  no  r e a s o n  w h y  t h e y  c a n ' t  m e e t  t h e  
p l a n n e d  s c h e d u l e .  

I h a t e  to r e s t  m y  c a s e  on  one  p r o g r a m ,  b u t  I a m  s o  c o n v i n c e d  t h a t  
t h i s  i s  t he  r i g h t  a p p r o a c h  t h a t  I ' l l  s t a n d  p a t  on  i t .  J u s t  r e m e m b e r  t h i s .  
W h e n  the  r e s e a r c h  a n d  d e v e l o p m e n t  e n t h u s i a s t s  p r o m i s e  y o u  the  m o o n  
i n  s o m e  n e w  s y s t e m ,  f i n d  o u t  i f  t h e r e  i s  a n y  s i g n i f i c a n t  i n v e n t i o n  r e q u i r e d  
f o r  s u c c e s s  o f  t he  s y s t e m ,  f o r  i t  to m e e t  s o m e  r e a s o n a b l e  o p e r a t i o n a l  
r e q u i r e m e n t .  Y o u  c a n  s c h e d u l e  e n g i n e e r i n g  in  a d e v e l o p m e n t  e f f o r t .  
B u t  y o u  c a n n o t  s c h e d u l e  i n v e n t i o n .  W h e n  y o u  t r y  to ,  m o r e  o f t e n  t h a n  n o t  
y o u  f a l l  f l a t  o n  y o u r  f a c e .  
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In s u m m a r y ,  l e t ' s  q u i c k l y  r e v i e w  o u r  o u t l i n e .  O u r  v e r y  h e a v y  
r e s p o n s i b i l i t y  t o  t h e  s c i e n t i f i c  c o m m u n i t y  i s  a c c e p t e d  a n d  w e l l - k n o w n .  
O u r  n e e d  to  s u p p o r t  m i l i t a r y  r e s e a r c h  a n d  d e v e l o p m e n t  i s  c l e a r .  T h e  
c l i m a t e  to  c a r r y  ou t  r e s e a r c h  a n d  d e v e l o p m e n t  in  t h e  m i l i t a r y  i s  s p o t t y  
a n d  c e r t a i n l y  n e e d s  i m p r o v e m e n t .  O u r  o r g a n i z a t i o n  f o r  r e s e a r c h  a n d  
d e v e l o p m e n t  i s  n o t  p a r t i c u l a r l y  g o o d ,  b u t  i t  i s  t h e  b e s t  t h a t  we  c a n  
g e t  w i t h i n  t h e  p r e s e n t  D e p a r t m e n t  of  D e f e n s e  o r g a n i z a t i o n .  A n d  t h e  
s o l u t i o n  to  a l l  o f  t h e s e  p r o b l e m s  l i e s  in  a b e t t e r  u n d e r s t a n d i n g  of  h o w  
to  do  r e s e a r c h  a n d  d e v e l o p m e n t ;  p a r t i c u l a r l y ,  a n  u n d e r s t a n d i n g  of  
t h e  b a s i c  f a c t  t h a t  y o u  c a n  s c h e d u l e  e n g i n e e r i n g  bu t  you  c a n ' t  s c h e d u l e  
i n v e n t i o n .  

C A P T A I N  S T E V E N S :  N o w  we a r e  r e a d y  f o r  t he  q u e s t i o n s .  

Q U E S T I O N :  G e n e r a l ,  t he  A i r  F o r c e  b a l l i s t i c  m i s s i l e  I C B M  p r o -  
g r a m  w e n t  a h e a d  w i t h  s o m e  p a r a l l e l  d e v e l o p m e n t s ,  c e r t a i n l y  p a r a l l e l  
in  s o m e  of  t h e  s u b s y s t e m s  c o m p l e x .  U n d e r  y o u r  c o n c e p t  of  n o t  p r o -  
c e e d i n g  w i t h  p r o d u c t i o n  u n t i l  i n v e n t i o n  w a s  p r e t t y  m u c h  a s s u r e d ,  w o u l d  
i t  be  p o s s i b l e  to p r o c e e d  w i t h  t he  k i n d  of  p r o g r a m  t h a t  we  d id ,  e v e n  the  
I C B M  p r o g r a m  ? 

G E N E R A L  B E T T S :  You  h a v e  to m a k e  y o u r  c h o i c e  a t  t he  t i m e  y o u  
k i c k  of f  to a w e a p o n  s y s t e m  d e v e l o p m e n t .  In  t h i s  c a s e ,  b e c a u s e  we  h a d  
n o t  h a d  b r o a d ,  i m a g i n a t i v e  s u p p o r t  i n  s o l v i n g  s o m e  of t h e  p r o b l e m s  
t h a t  w e r e  i n  f r o n t  of  u s ,  a n d  t h i n k i n g  a b o u t  the  I C B M  c a p a b i l i t y ,  w e  h a d  
to t h r o w  c e r t a i n  i n v e n t i o n  i t e m s  i n t o  t he  p r o g r a m .  T h e  n o s e  c o n e  w a s  
o n e  of  t h e m .  B u t ,  on  t he  o t h e r  s i d e  o f  the  f e n c e ,  t he  e x i s t i n g  s t a t e  of  
t he  a r t  w a s  u s e d  in  the  e n g i n e  p r o g r a m .  T h e  A t l a s  e n g i n e s  a r e  e s s e n -  
t i a l l y  N a v a h o  e n g i n e s ,  u p g r a d e d  f r o m  the  N a v a h o  to t he  A t l a s .  So t ha t ,  
w h e r e  t h e y  h a d  s t a t e - o f - t h e - a r t  c o m p o n e n t s  t h a t  w o u l d  do  t he  job ,  t h e y  
w e r e  p l o w e d  i n t o  the  s y s t e m ,  t h i s  b e i n g  a c r a s h  d e v e l o p m e n t .  B u t ,  
w h e r e  t h e r e  w e r e  u n k n o w n s ,  t h e y  w e r e  f o r c e d  to s p r e a d  t h e i r  e f f o r t  in  
a k i n d  of a c r a s h  w a y  to s o l v e  t h o s e  u n k n o w n s .  A s  i t  t u r n e d  ou t ,  a s  I 
r e m a r k e d ,  w e  w e r e  l u c k y .  In  r e t r o s p e c t ,  w e  w e r e n ' t  l u c k y .  I t  w a s  
a l l  t h e r e ,  i f  w e  j u s t  k n e w  the  r i g h t  a n s w e r s .  B u t ,  a t  t he  t i m e  t h e y  
s t a r t e d  the  I C B M  d e v e l o p m e n t ,  t h e r e  w e r e  a g r e a t  m a n y  p e o p l e  w h o  
t h o u g h t ,  a n d  one  p e r s o n  w h o  s a i d ,  t h a t  t he  m i c r o m e t e o r i t e  p a r t i c l e s  i n  
t h e  s k y ,  t h r o u g h  w h i c h  t h i s  n o s e  c o n e  w o u l d  go ,  w o u l d  j u s t  t e a r  i t  to  
s h r e d s ,  a n d  i t  h a d  no  p o s s i b i l i t y  of s u r v i v i n g .  T h e s e  t h i n g s  w e r e  b u g a -  
b o o s ,  a n d  t h e y  d i s a p p e a r e d .  B u t  t h e s e  w e r e  g o o d  p h y s i c i s t s  w h o  d r e a m e d  
up  s o m e  of  t h e s e  p r o b l e m s ,  a n d ,  p r e s u m a b l y ,  i t  c o u l d  j u s t  a s  w e l l  h a v e  
g o n e  in  the  o t h e r  d i r e c t i o n .  
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You can't go back with individual developments now and say, 
"Why didn't we do it this way?" At the time you kick off the develop- 
ment you've got to have your broad support so that you can pick up 
these things. You can't start from now and say, "Well, lacking broad 
support, we'll start a development which depends on broad support 
that it should have had earlier.  " 

QUESTION: How do you fit the horrible problem of applications 
engineering into your program? 

G E N E R A L  B E T T S :  I th ink  a p p l i c a t i o n s  e n g i n e e r i n g  a s  a t e r m ,  a s  
f a r  a s  I a m  c o n c e r n e d ,  i s  s o m e t h i n g  tha t  w a s  d r e a m e d  up to ge t  a l i t t l e  
b i t  m o r e  of  the  e n g i n e e r i n g  t y p e s  i n to  the  r e s e a r c h  a n d  d e v e l o p m e n t  
g a m e .  I t  d o e s n ' t  r e a l l y  m e a n  m u c h  m o r e  t h a n  tha t .  I t h ink  tha t  y o u ' v e  
got  to th ink  a b o u t  a p p l i c a t i o n s  e n g i n e e r i n g  f r o m  y o u r  b a s i c  e n g i n e e r i n g  
d e s i g n .  If y o u  d o n ' t  h a v e  s e n s e  e n o u g h  to th ink  in  t e r m s  of the  u s e  of 
an  i t e m ,  i t  i s  not  go ing  to be p a r t i c u l a r l y  w e l l  d e s i g n e d  a n y h o w .  

Q U E S T I O N :  G e n e r a l ,  we  n o t i c e  t h a t  the  A t l a s  m i s s i l e  h a s  b e e n  
g e t t i n g  s o m e  v e r y  f ine  r e s u l t s  r e c e n t l y ,  and  a l s o  we  h e a r  t h a t  t h e r e  a r e  
p l a n s  of go ing  a h e a d  w i t h  a s o l i d - p r o p e l l a n t  M i n u t e m a n .  I t  s e e m s  a 
l i t t l e  u n u s u a l  t ha t  we  a r e  c o n t i n u i n g  to d e v e l o p  the  T i t a n .  Wou ld  y o u  
c a r e  to c o m m e n t  on th i s  p r o b l e m ?  

GENERAL BETTS: Well, the problem of choice of systems in 
the missile business, as you are pretty well aware, is not too easy, 
because, in order to get enough test vehicles to do your development 
job properly, before you fly the first missile you have to have a rather 
significant production capability. This is where we are today with the 
Titan. As a matter of fact, the Titan is supposed to fly today, the first 
missile. This will be a one-stage flight as far as the developer is con- 
cerned. He is trying to check out his first stage. 

But, from the point of view of the team--in this case the Air Force- -  
that has poured several hundred million dollars into the Titan effort, it 
has a two-stage missile which has certainly greater growth capability 
than the Atlas one and one-half stage, by the basic fact that it was laid 
down a couple of years later in design. 

So the Air Force, in looking at the problem of whether it should or 
should not continue the Titan--and believe me, they have been doing just 
this and considering what it would get from the greater growth capability 
of the Titan against what it would get if it took all the dollars that might 
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go  t h e r e  a n d  p l o w e d  t h e m  i n t o  A t l a s  p r o d u c t i o n ,  h a s  c o m e  to t he  c o n -  
c l u s i o n  t h a t  t h e  a d d i t i o n a l  c o s t s  o v e r  the  w h o l e  p r o g r a m  f o r  b o t h  
m i s s i l e s  to  h a v e  t h i s  s e c o n d  c a p a b i l i t y  i s  w o r t h  t he  k i n d  of  i n c r e a s e d  
c a p a b i l i t i e s  o n e  w i l l  g e t  f r o m  T i t a n .  T h a t  i s  t he  A i r  F o r c e  j u d g m e n t  
i n  t he  m a t t e r .  

Q U E S T I O N :  G e n e r a l ,  w o u l d  y o u  c o m m e n t  on  how we g o t  t h i s  h u g e  
m a s s  up  in  t h e  s a t e l l i t e  s p h e r e  y e s t e r d a y  a n d  the  s i g n i f i c a n c e  of  t h i s ,  
i f  a n y ?  S e c o n d ,  w i t h  t he  p r o b l e m s  o n  r e e n t r y ,  w i l l  t h i s  d i s i n t e g r a t e  
t o t a l l y ,  o r  a r e  w e  g o i n g  to h a v e  i t  h i t  t he  l a n d  s o m e w h e r e  ? 

G E N E R A L  B E T T S :  I t h i n k  i t  w i l l  d i s i n t e g r a t e ,  b e c a u s e  we  d i d n ' t  
i n t e n d  to b r i n g  i t  b a c k  d o w n .  In  o t h e r  w o r d s ,  we  w e r e  n o t  w o r r i e d  
a b o u t  r e e n t r y .  T h e  t h i n g  w i l l  h a v e  a c c o m p l i s h e d  i t s  m i s s i o n  by g o i n g  
a r o u n d  t he  w o r l d  f o r  20 d a y s  o r  h o w e v e r  m a n y  i s  t he  b e s t  p r e d i c t i o n .  
T h e  s i g n i f i c a n c e  f r o m  the  m i s s i l e  d e v e l o p e r ' s  p o i n t  of v i e w  i s  t h a t  we  
m a d e  t h i s  a m a x i m u m  t h r u s t  e f f o r t ,  w i t h  m a x i m u m  a c c e l e r a t i o n .  We 
go t  t h i s  c a p a b i l i t y  by  t a k i n g  the  w e i g h t  o u t  of  t he  n o s e  of the  m i s s i l e .  
H e r e ' s  w h e r e  we  g o t  a l l  the  a d d i t i o n a l  t h r u s t  t h a t  w a s  n e c e s s a r y  to  p u t  
t h a t  t h i n g  i n t o  o r b i t .  I n  g e t t i n g  t h a t  a d d i t i o n a l  t h r u s t ,  o b v i o u s l y ,  w e  
s u b j e c t e d  t he  m i s s i l e  to  m o r e  s t r u c t u r a l  s t r e s s  a n d  g r e a t e r  a c c e l e r a -  
t i o n  t h a n  w o u l d  be  n o r m a l l y  e x p e c t e d  in  a n  o p e r a t i o n a l  m i s s i l e .  C o n -  
s e q u e n t l y ,  i t  w a s  a s o r t  of  a n  o v e r d e s i g n  t e s t .  

Q U E S T I O N :  G e n e r a l ,  y o u  m e n t i o n e d  t h a t  s o m e t h i n g  in  t he  o r d e r  
of $6 b i l l i o n  w i l l  go  i n  the  r e s e a r c h  a n d  d e v e l o p m e n t  f u n d s  t h i s  y e a r .  
H o w  m u c h  of  t h a t  i s  b a s i c  r e s e a r c h ,  a s  y o u  d e f i n e d  i t ?  H o w  d o e s  t h i s  
c o m p a r e  w i t h  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  ? 

G E N E R A L  B E T T S :  I d o n ' t  h a v e  s p e c i f i c  n u m b e r s  o n  t h a t ,  bu t  I 
t h i n k  o u r  t o t a l  b a s i c  r e s e a r c h  in  a l l  t h r e e  s e r v i c e s  i s  s o m e t h i n g  i n  t he  
o r d e r  of  $25 to $30  m i l l i o n .  I h a v e n ' t  c h e c k e d  b a c k  to l o o k  a t  t he  
s t a t i s t i c .  ( E d .  n o t e :  T h e  m o s t  r e c e n t  DOD e s t i m a t e  i s  $115  m i l l i o n .  ) 
T h e  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  f u n d  a c o u p l e  of y e a r s  a g o  w a s  a b o u t  
$12 m i l l i o n .  I t h i n k  i t  i s  h i g h e r  t h a n  t h a t  n o w .  I t h i n k  i t  i s  u p  to a b o u t  
$20  m i l l i o n .  So we  a r e  s t i l l  p u t t i n g  m o r e  D e p a r t m e n t  of  D e f e n s e  s u p p o r t  
i n t o  b a s i c  r e s e a r c h  t h a n  i 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 .  

Q U E S T I O N :  G e n e r a l ,  y o u  r e m a r k e d  t h a t  i n  i n d u s t r y  t h e r e  i s  no  
c o m p a r a b l e  n e e d  f o r  r o c k e t s  a n d  s o  on ,  s o  t h a t  i n d u s t r y  w o u l d  p r o b a b l y  
be o f  l i t t l e  h e l p  u n l e s s  the  m i l i t a r y  s e r v i c e s  w e r e  d e e p l y  i n v o l v e d .  
A c t u a l l y ,  t he  c r i t i c s - - D r .  B e r k n e r  a n d  s o m e  of  h i s  l a t e r  f o l l o w e r s - -  
h a v e  p o i n t e d  o u t  t h a t  t he  i n c e n t i v e  to i n d u s t r y  i s  w h a t  p a y s  of f  in  i n d u s t r y  
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o n  i t s  p r o g r e s s  a n d  t h a t  o u r  m i l i t a r y  s y s t e m  of  d o i n g  r e s e a r c h  a n d  
d e v e l o p m e n t  a n d  u t i l i z i n g  i n d u s t r y  i g n o r e s  the  i n c e n t i v e  m o t i v e  i n  i n -  
d u s t r y  to b r i n g  o u t  i t s  b e t t e r  c a p a b i l i t i e s .  T h e y  f e e l  t h a t  s o m e  f o r m  
of  i n c e n t i v e  in  o u r  r e s e a r c h  a n d  d e v e l o p m e n t  c o n t r a c t u a l  a r r a n g e -  
m e n t s  s h o u l d  r e a l l y  p a y  off  f o r  us  o n  t h e s e  n e w ,  r a d i c a l  i m p r o v e m e n t s .  
W i l l  y o u  c o m m e n t  on  t h a t  ? 

G E N E R A L  B E T T S :  I a m  s u r e  t h a t  t h i s  i s  p r o b a b l y  t he  s i n g l e  m o s t  
c r i t i c a l  i t e m  in  t he  b u s i n e s s  of  a c t u a l l y  c o n t r a c t i n g  f o r  r e s e a r c h  a n d  
d e v e l o p m e n t ,  the  f a c t  t h a t  y o u  h a v e  to a l l o c a t e  r e s e a r c h  a n d  d e v e l o p -  
m e n t  c o n t r a c t s  b a s e d  o n  a w h o l e  g a m u t  o f  f a c t o r s  w h i c h  m a y  o r  m a y  n o t  
be r e a l .  N o t  the  l e a s t  of  t h e s e  i s  the  q u e s t i o n  of  the  c o n t r a c t o r ' s  
a b i l i t y  to s e l l  a b i l l  of  g o o d s  to the  m i l i t a r y .  I h a v e  h e a r d  v e r y  c o m -  
p e t e n t  c o n t r a c t o r s  in  s o m e  of  t h e s e  m a j o r  c o m p e t i t i o n s  s a y  t h a t  t h i s  
i s  n o t  a q u e s t i o n  of  c o m p e t i t i o n  a m o n g  t e c h n i c a l  c a p a b i l i t i e s  bu t  i s  
r e a l l y  a c o m p e t i t i o n  a m o n g  s a l e s m e n  t y p e s  to s e e  w h o  c a n  l i e  t he  w o r s t  
a n d  g e t  a w a y  w i t h  i t .  

B u t  t h e r e  a r e  s o m e  a t t e m p t s  u n d e r  w a y  to c o r r e c t  t h i s .  O n e  of  
t h o s e  w h i c h  i s  f a r t h e s t  a l o n g ,  a n d  o n e  w h i c h  w e  s h o u l d  w a t c h ,  i s  a n  
A i r  F o r c e  e f f o r t  to a c t u a l l y  p u t  s o m e  d o l l a r  i n c e n t i v e  i n t o  a c o s t - p l u s  
r e s e a r c h  a n d  d e v e l o p m e n t  c o n t r a c t .  A l o t  of  p e o p l e  h a v e  s a i d  t h i s  
w o n ' t  w o r k .  I t  i s  b e i n g  t r i e d  a n d  I a m  c e r t a i n  t h a t  a l l  t h r e e  s e r v i c e s  
w i l l  j u m p  on  t h i s  b a n d w a g o n  if  i t  t u r n s  o u t  to  be  a n  e f f e c t i v e  m e c h a n i s m .  

T h i s  b u s i n e s s  i s  n o t  w i t h o u t  c o m p e t i t i o n ,  a n d  t h a t  c o m p e t i t i o n  
c o m e s  in  t h e  p e r f o r m a n c e  of  i n d i v i d u a l  c o n t r a c t o r s .  If  y o u  l o o k  a t  t he  
c o n t r a c t o r s  w h o  h a v e  h a d  r e a l ,  s o l i d ,  c o n t i n u i n g  s u c c e s s  i n  t u r n i n g  
o u t  s y s t e m s ,  y o u  w i l l  f i n d  t h a t  t h e y  m a n a g e  to  c o n t i n u e  to g e t  m i l i t a r y  
s u p p o r t .  T h i s  i s  a p r e t t y  l o n g - r a n g e  t y p e  of  c o m p e t i t i o n  a n d  o n e  w h i c h  
i s  a l i t t l e  b i t  h a r d  to  a s s e s s .  B u t ,  n e v e r t h e l e s s ,  i t  i s  t h e r e .  

Q U E S T I O N :  G e n e r a l ,  i n  y o u r  o p i n i o n ,  i s  D e f e n s e  s u p p o r t  of  b a s i c  
r e s e a r c h  i n  c o n s o n a n c e  w i t h  the  r a t e  a t  w h i c h  w e  a r e  now u s i n g  n e w  
k n o w l e d g e  a n d  w i l l  r e q u i r e  i t  i n  the  f u t u r e  ? 

G E N E R A L  B E T T S :  W e l l ,  a s  a r e s e a r c h  a n d  d e v e l o p m e n t  t y p e ,  I 
a m  a l w a y s  i n c l i n e d  to s a y  t h a t  w e  do  s h o r t c h a n g e  the  b a s i c  a n d  a p p l i e d  
r e s e a r c h  e f f o r t .  I t  i s  a w f u l l y  h a r d  to c i t e  c h a p t e r  a n d  v e r s e  o n  t h i s ,  
b e c a u s e  t h o s e  w h o  a r e  t r y i n g  to s q u e e z e  e v e r y  l a s t  d o l l a r  o u t  to  s u p p o r t  
s o m e  p a r t i c u l a r  w e a p o n  s y s t e m  c a n  a l w a y s  m a n a g e  to f i n d  m a r g i n a l  
r e s e a r c h  p r o j e c t s  w h i c h  s o m e  m a n a g e r ,  a t  w h a t e v e r  l e v e l  i t  m a y  b e ,  h a s  
d e c i d c d  to s u p p o r t .  
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By the s a m e  token,  i f  you  talk to the people  who a r e  r e s e a r c h  
t ypes ,  t hey  w i l l  t e l l  you of lo ts  of th ings  they  wou ld  l ike  to s e e  e x p l o r e d .  

Dr .  F u r n a s  l a s t  y e a r  w e n t  in to  this  v e r y  b r i e f l y ,  I no t i ce ,  in h i s  
l e c t u r e ,  and I think he s a id  s o m e t h i n g  wh ich  I h a v e  h e a r d  m a n y  t i m e s  
f r o m  r e a l l y  c o m p e t e n t  peop le  in the s c i e n t i f i c  f r a t e r n i t y .  Tha t  is  that ,  
if  you  m a d e  any  m a j o r  i n c r e a s e  in y o u r  a m o u n t  of a l l o c a t i o n  to the 
s u p p o r t  of b a s i c  r e s e a r c h ,  you wou ld  s t a r t  p i c k i n g  up s o m e  p r e t t y  
m a r g i n a l  c a p a b i l i t i e s ,  and you  have  to be awfu l ly  c a r e f u l  of th is .  Then  
you  pay  m o r e  m o n e y  fo r  no m o r e  p a r t i c u l a r l y  s u c c e s s f u l  w o r k .  

QUESTION:  T h e r e  has  been  a lot  of n o i s e  in the p r e s s  of l a t e ,  and,  
of c o u r s e ,  f o r  s e v e r a l  y e a r s ,  r e g a r d i n g  the f ac t  that  s e c r e c y  and s e c u r i t y  
i nh ib i t  s c i e n t i f i c  r e s e a r c h .  T h e r e  h a s  b e e n  a lot  of dus t ,  I b e l i e v e ,  w h i c h  
has  not  y e t  s e t t l e d  on this  s u b j e c t .  Wil l  you c o m m e n t  on i t  wi th  r e l a t i o n  
to c l i m a t e  ? 

G E N E R A L  B E T T S :  Wel l ,  one:  I don ' t  th ink t h e r e  is  any  q u e s t i o n  
tha t  s e c r e c y  does  s t i f l e  the e x c h a n g e  of i n f o r m a t i o n ,  and,  w h e n  you  
s t i f l e  the e x c h a n g e  of i n f o r m a t i o n  you  a r e  bound to c r e a t e  s i t u a t i o n s  
w h e r e  peop le  a r e  w o r k i n g  on s o m e t h i n g  that  ha s  a l r e a d y  been  so lved .  
At the s a m e  t i m e ,  h o w e v e r ,  a r a t h e r  m a s s i v e  e f fo r t  goes  on at  the 
m i l i t a r y  m a n a g e m e n t  l e v e l  to t r y  to get  a v e r y  c o n s i d e r a b l e  e x c h a n g e  
of i n f o r m a t i o n .  I c an  p ick  an e x a m p l e  r i g h t  out  of the a i r .  Dr .  T e n n e y  
of Los  A l a m o s  was  a s k e d  j u s t  r e c e n t l y  to go to a l l  of the so l id  p r o p e l -  
l an t  d e v e l o p m e n t  p e o p l e - - t h e s e  a r e  the peop le  m a k i n g  the big s i n g l e -  
g r a i n  c a s t i n g s  in the s e v e r a l  d i f f e r e n t  m i s s i l e  s y s t e m s  and r o c k e t  
s y s t e m s  we have  now be ing  s u p p o r t e d .  He is  an  e x p e r t  in the b u s i n e s s  
of a n a l y s i s  of wha t  i s  w r o n g  wi th  an  e x p l o s i v e  c a s t i n g ,  s i n c e  th is  is  one 
of the t e c h n i q u e s  tha t  a r e  t r e m e n d o u s l y  i m p o r t a n t  in a t o m i c  w e a p o n s  
w o r k .  Th i s  h a s  been  h is  b u s i n e s s  fo r  m a n y  y e a r s .  So he r e a l l y  k n o w s  
i t .  He c a m e  back  in and sa id ,  " T h e  w o r d  j u s t  i s n ' t  ge t t i ng  a r o u n d .  " 
He sa id ,  " S o m e  of t h e s e  peop le  j u s t  d o n ' t  e v e n  know the l a t e s t  t e c h n i q u e s . "  
The s o l u t i o n  t h e r e  w a s  to add this  a s  one m o r e  c h o r e  to the s o l i d  p r o -  
p e l l a n t  c e n t r a l  i n f o r m a t i o n  a g e n c y ,  a c o n t r a c t o r  who is  s p e c i f i c a l l y  
d e s i g n a t e d  by the t h r e e  s e r v i c e s  as  a s i ng l e  p o i n t - - i n  th is  c a s e  i t  i s  the 
App l i ed  P h y s i c s  L a b o r a t o r y - - t o  w h i c h  a l l  of the t e c h n i c a l  r e p o r t s  f low 
and f r o m  w h i c h  they  wou ld  f low back  to the o t h e r  peop le  who a r e  in this  
b u s i n e s s .  

L e t ' s  look a t  i t  this  way :  I t a lked  to A d m i r a l  R a b u r n  jus t  the o t h e r  
day about  a d i s c o v e r y  in  h i s  n o z z l e  d e v e l o p m e n t  p r o g r a m .  It c a m e  up 
in  a d i s c u s s i o n  about  the s u p p o r t  of the P o l a r i s  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  f o r  the next  coup le  of y e a r s .  We had ju s t  had a t h o r o u g h  b r i e f i n g  
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o n  P o l a r i s  o n l y  a f ew w e e k s  b e f o r e  t h a t ,  a n d  the  s u b j e c t  h a d n ' t  b e e n  
m e n t i o n e d .  I a m  a b s o l u t e l y  c e r t a i n  t h a t  t he  i d e a  i s  r e l a t i v e l y  n e w  a n d  
t h a t  i t  h a s  n o t  g o t t e n  a r o u n d  t h r o u g h  t he  s o l i d  p r o p e l l a n t  i n d u s t r y .  
T h e s e  t h i n g s  d o n ' t  g e t  d o w n  in  r e p o r t s  f i v e  m i n u t e s  a f t e r  t he  m a n  h a s  
the  i d e a .  O n c e  h e  h a s  the  i d e a ,  he  w a n t s  to go  t h r o u g h  s o m e  e l e -  
m e n t a r y  h a r d w a r e  w o r k ,  a n d  p e r h a p s  a n  a c t u a l  t e s t ,  b e f o r e  h e  i s  p r e -  
p a r e d  to s a y  i t  i s  a g o o d  i d e a .  

T h e s e  t h i n g s  t a k e  t i m e ,  a n d ,  a f t e r  h e  g o e s  t h r o u g h  t h i s  b u s i n e s s ,  
he  w i l l  w r i t e  a r e p o r t .  I t  t a k e s  t i m e  f o r  t h a t  to g e t  c i r c u l a t e d  a n d  
t a k e s  t i m e  to g e t  to the  p e o p l e  in  the  b u s i n e s s .  We h a v e  t e c h n i c a l  
s y m p o s i a  w h e r e  p e o p l e  w h o  a r e  c l e a r e d  a r e  b r o u g h t  in ,  a n d  we  t r y  
to h a v e  the  e x c h a n g e  of  i n f o r m a t i o n .  We t r y  to  e n c o u r a g e  i t  t h r o u g h  
t h e s e  t e c h n i c a l  a d v i s o r y  g r o u p s  w h o  a r e  i n  the  P e n t a g o n  a n d  do  m e e t  
a n d  p u l l  in  t o g e t h e r  the  v a r i o u s  p e o p l e  i n  the  i n d u s t r y .  

B u t  t h e r e  i s  no  r e a d y  s o l u t i o n  to the  e x c h a n g e  of  i n f o r m a t i o n  t h a t  
i s  a n y  b e t t e r  t h a n  p u t t i n g  i t  o u t  i n t o  t e c h n i c a l  j o u r n a l s  f o r  b r o a d  d i s -  
t r i b u t i o n  j u s t  a s  q u i c k l y  a s  we  c o m e  to t h i s  i n f o r m a t i o n .  B u t ,  o b v i o u s l y ,  
i f  we a r e  to k e e p  o u r  b e s t  s e c r e t s  to o u r s e l v e s ,  t h i s  i s  a r a t h e r  h a z a r d -  
o u s  t h i n g  to do .  Y o u  h a v e  a t o u g h  c h o i c e  h e r e .  T h a t ' s  no  a n s w e r .  

Q U E S T I O N :  G e n e r a l ,  h o w  m u c h  c h a n g e  do y o u  t h i n k  t h e r e  w o u l d  be  
in  o u r  OSD r e s e a r c h  a n d  d e v e l o p m e n t  r e v i e w  p r o c e s s  i f  w e  l o s t  t he  
s e r v i c e s  o f  a c o u p l e  o f  u n i q u e l y  q u a l i f i e d  p e o p l e  l i k e  D r .  Q u a r l e s  ? 

G E N E R A L  B E T T S :  I t h i n k  t h a t  D r .  Q u a r l e s  h a s  d o n e  a v e r y  e f f e c -  
t i ve  job  in  a l l  t h r e e  of  the  m a j o r  p o s i t i o n s  he  h a s  h e l d  in  t he  r e c e n t  p a s t ,  
a s  A s s i s t a n t  S e c r e t a r y  f o r  R e s e a r c h  a n d  D e v e l o p m e n t ,  a s  S e c r e t a r y  of  
the  A i r  F o r c e ,  a n d  now  a s  D e p u t y  S e c r e t a r y  of  D e f e n s e .  I t h i n k  t h a t  
t he  S e c r e t a r y  o f  D e f e n s e  t o d a y  w o u l d  h a v e  a h a r d  t i m e  f i l l i n g  t h a t  j ob ,  
b e c a u s e  t h e r e  i s  no  q u e s t i o n  t h a t  D r .  Q u a r l e s  i s  a r e a l l y  s o l i d ,  d e d i -  
c a t e d  i n d i v i d u a l  w h o  p r o b a b l y  w o r k s  m o r e  h o u r s  t h a n  a n y b o d y  e l s e  i n  
the  P e n t a g o n .  He  i s  r e a l l y  s h a r p  a n d  r e t a i n s  w h a t  i n f o r m a t i o n  he  g e t s  
i n  the  v a r i o u s  b r i e f i n g s .  H e  i s  a t r e m e n d o u s  h e l p  to the  S e c r e t a r y .  
B u t  I d o n ' t  t h i n k  t h a t  y o u  c a n  s a y  t h a t  the  o r g a n i z a t i o n  w o u l d  f a l l  f l a t  o n  
i t s  f a c e  if  we  l o s t  a n  i n d i v i d u a l .  S o m e b o d y ,  s o m e w h e r e ,  w o u l d  r i s e  i n t o  
t h i s  p o s i t i o n .  I w o u l d  s a y  t h a t  D r .  Q u a r l e s '  p r e d e c e s s o r ,  D e p u t y  S e c r e -  
t a r y  of  D e f e n s e  M r .  R o b e r t s o n ,  w a s  a r e a l  t o w e r  of  s t r e n g t h  a n d  v e r y  
e f f e c t i v e .  

T h e s e  p e o p l e  a r e  a v a i l a b l e ,  bu t  i t  i s  a q u e s t i o n  of  c a j o l i n g ,  a r m -  
t w i s t i n g ,  a n d  w h a t n o t  to  g e t  t h e m  to  t a k e  t h e s e  v e r y  d i f f i c u l t  j o b s  t h a t  
a r e  s u b j e c t  to s o  m u c h  p o l i t i c a l  p r e s s u r e .  
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QUESTION:  T h e F e d e r a l  budge t  f o r  F Y  1959 c o n t a i n s  the fo l low-  
ing  s t a t e m e n t :  " F o r  the pa s t  fou r  y e a r s  we have  spen t  a to ta l  of 
$20 b i l l i on  fo r  r e s e a r c h  and d e v e l o p m e n t  t e s t  of gu ided  m i s s i l e s .  " 
Would  you  c a r e  to c o m m e n t ,  G e n e r a l ,  on w h e t h e r  you  think tha t  r a t e  
o f $ 5  b i l l i on  a y e a r  fo r  r e s e a r c h  and  d e v e l o p m e n t  t e s t  of gu ided  m i s s i l e s  
shou ld  s t a y  a b o u t  the s a m e  o r  i n c r e a s e  ? 

G E N E R A L  B E T T S :  I think the i n f l a t i o n a r y  f a c t o r s  tha t  a r e  con-  
c e r n e d ,  p lus  the i n c r e a s i n g  s e r v i c e  a c c e p t a n c e  of gu ided  m i s s i l e s ,  w i l l  
s t e a d i l y  i n c r e a s e  tha t  n u m b e r .  How f a s t  i t  does  go up wi l l  u n q u e s t i o n -  
a b l y  be t ied  to j u s t  how good the m i s s i l e s  a r e  tha t  we  get  out of the 
d e v e l o p m e n t  e f fo r t .  The h i s t o r y  h a s  been  a s t e a d y  p r o g r e s s i o n  u p w a r d  
in the a l l o c a t i o n  of d o l l a r s  to gu ided  m i s s i l e s ,  but  you c a n ' t  take m u c h  
b i g g e r  a bi te  out  of the de f ense  p r o c u r e m e n t  e f fo r t ,  and a l a r g e  p a r t  of 
th is  bi te  c o m e s  out  of tha t  e f fo r t ,  u n l e s s  you  do in f ac t  t e r m i n a t e  s o m e  
of the m a n n e d  a i r c r a f t  d e v e l o p m e n t  e f fo r t .  We have  r e a c h e d  the poin t  
now w h e r e ,  in  the FY 1960 budge t  r e v i e w ,  t h e r e  a r e  m a n n e d  a i r c r a f t  
d e v e l o p m e n t s  w h i c h  look awfu l ly  good fo r  v a r i o u s  r e a s o n s ,  wh ich  a r e  
not  going to ge t  the k ind  of s u p p o r t  tha t  had  b e e n  p l anned  f o r  t h e m ,  
s i m p l y  b e c a u s e  the gu ided  m i s s i l e s  a r e  t ak ing  the bi te  wh ich  they  a r e  
tak ing .  

I wou ld  h e s i t a t e  to p r e d i c t  any th ing  m o r e  p r e c i s e  than that .  

QUESTION:  G e n e r a l ,  in  y o u r  e s t i m a t i o n ,  would  t h e r e  be a n y t h i n g  
g a i n e d  if the t h r e e  s e r v i c e s  e s t a b l i s h e d ,  s ay ,  a 1 0 - y e a r  p r o g r a m  of 
o f f i c e r  e x c h a n g e  in the r e s e a r c h  and d e v e l o p m e n t  f i e l d ?  

G E N E R A L  B E T T S :  I th ink jo in t  o r g a n i z a t i o n s  of th is  s o r t  and 
j o i n t  s t a f f ing  jobs a r e  t r e m e n d o u s l y  he lpfu l  in the b u s i n e s s  of ge t t i ng  
a l l  of us  to u n d e r s t a n d  one a n o t h e r ' s  p r o b l e m s .  I wou ld  s a y  w i thou t  
q u e s t i o n  tha t ,  h a v i n g  m o v e d  in to  the Off ice  of the S e c r e t a r y  of D e f e n s e ,  
I know a w h a l e  of a lot  m o r e  and  u n d e r s t a n d  a lot  m o r e  about  both the 
Navy  and the A i r  F o r c e  m i s s i l e  p r o b l e m s  than I had any  i dea  about  
b e f o r e  I m o v e d  in to  that  job. I don ' t  know w h e t h e r  you  would  he lp  as  
m u c h  as  you  m i g h t  h u r t  if  you a c t u a l l y  put  v a r i o u s  m e n  of one s e r v i c e  
i n  the a c t u a l  m a n a g e m e n t  of a n o t h e r  s e r v i c e ' s  r e s e a r c h  and d e v e l o p m e n t  
e f fo r t .  One puts  t h e s e  m a n a g e r s  in p r i m a r i l y  b e c a u s e ,  as  m i l i t a r y  
peop le ,  they  have  e x p e r i e n c e  i n ' t h e  p r o b l e m s  of t h e i r  s e r v i c e s  and one 
would  wan t  to b r i n g  tha t  e x p e r i e n c e  to the d i r e c t i o n  of tha t  d e v e l o p m e n t  
e f f o r t .  

I wou ld  h e s i t a t e  c o n s i d e r a b l y  if anybody  a s k e d  m e  to get  into" the 
d e v e l o p m e n t  of an  a i r c r a f t  that  was  to be u s e d  fo r  the t a c t i c a l  s u p p o r t  of 

23 



ground forces. My contribution to this would be nowhere near as much 
as would be the contribution of an officer who had actually flown tactical 
support missions and really knew what it was all about. You can't 
have it both ways. 

C A P T A I N  STEVENS:  G e n e r a l ,  a t  th i s  t i m e  i t  i s  the  u s u a l  c u s t o m  
f o r  the  m o n i t o r  to d e s c r i b e  the s p e e c h  w i t h  a lo t  of f l a t t e r i n g  a d j e c t i v e s .  
I a m  g o i n g  to s a y ,  a n d  I a m  s u r e  e v e r y o n e  h e r e  a g r e e s  w i th  m e ,  y o u  
w e r e  g r e a t .  T h a n k  y o u  v e r y  m u c h .  

(15 May 1959--4, 150)O/en:mas 
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