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C O L O N E  L KNOX: G e n e r a l  Mundy,  G e n t l e m e n :  In a d d i t i o n  to the  
r e g u l a r  u n i t s  of the  c o u r s e  h e r e ,  the  I n d u s t r i a l  C o l l e g e  s c h e d u l e s  e a c h  
y e a r  a s e r i e s  !0f l e c t u r e s  u n d e r  the  G e n e r a l  S tud ies  P r o g r a m .  T h e s e  
l e c t u r e s  d e a l  wi th  s u b j e c t s  tha t  a r e  not  fu l ly  c o v e r e d ,  o r  p e r h a p s  a r e  
on ly  t o u c h e d  upon, d u r i n g  the  r e g u l a r  c o u r s e  un i t s .  T h i s  m o r n i n g ' s  
l e c t u r e  i s  the  f i r s t  in a s e r i e s  u n d e r  th i s  p r o g r a m ,  d e a l i n g  wi th  the  
r e l a t i o n s h i p  of s c i e n c e  and  t e c h n o l o g y  to ou r  n a t i o n a l  s e c u r i t y .  

O u r  s p e a k e r  t o d a y  is a p r o f e s s o r  of g o v e r n m e n t  a t  D a r t m o u t h  
C o l l e g e .  As  you no ted  f r o m  his  b i o g r a p h y ,  he  has  r e c e n t l y  c o - a u t h o r e d  
a book  w h i c h  is  the  m o s t  d e f i n i t i v e  s t u d y  we  h a v e  on the  R e s e r v e  Of- 
f i c e r s  T r a i n i n g  P r o g r a m ,  en t i t l ed  " E d u c a t i o n  and  M i l i t a r y  L e a d e r s h i p .  " 

He  is a s t u d e n t  of s o m e  of the  m o r e  s u b t l e  and i n t r i c a t e  a s p e c t s  of 
g o v e r n m e n t .  A m o n g  o t h e r  t h ings ,  he  has  i n t e r e s t e d  h i m s e l f  in the  w a y s  
by w h i c h  the  G o v e r n m e n t  is a b l e  to ge t  p r o d u c t i v e  w o r k  out of s c i e n t i s t s ,  
in  s p i t e  of the  f ac t  tha t  t hey  a r e  s o m e t i m e s  c a n t a n k e r o u s  and  h a r d  to 
w o r k  with;  and  a l s o  the  ways  by w h i c h  the  s c i e n t i s t s  a r e  a b l e  to do p r o -  
d u c t i v e  w o r k  for  the  G o v e r n m e n t ,  in s p i t e  of the  G o v e r n m e n t  b u r e a u -  
c r a t s ,  who a r e  a l s o  s o m e t i m e s  c a n t a n k e r o u s  and  h a r d  to w o r k  wi th .  

It g i v e s  m e  g r e a t  p l e a s u r e  to i n t r o d u c e  to you g e n t l e m e n  f o r  h i s  
f i r s t  a p p e a r a n c e  a t  the  I n d u s t r i a l  C o l l e g e ,  Dr .  Gene  M. L y o n s ,  who wi l l  
s p e a k  on the  s u b j e c t  " S c i e n c e  and  Pub l i c  P o l i c y .  " 

D r .  L y o n s ,  i t ' s  a r e a l  p l e a s u r e  to p r e s e n t  you to the  I n d u s t r i a l  
C o l l e g e .  

DR. LYONS: G e n t l e m e n :  S o m e  of you wi l l  r e m e m b e r  the  s t o r y  of 
how, d u r i n g  the F i r s t  W o r l d  W a r ,  the  e m i n e n t  B r i t i s h  s c i e n t i s t ,  L o r d  
R u t h e r f o r d ,  r e c e i v e d  an i n v i t a t i o n  to a t t e n d  a c o m m i t t e e  m e e t i n g  abou t  
a w a r - r e s e a r c h  p r o b l e m .  He  r e p l i e d  tha t  it  was  i m p o s s i b l e  f o r  h i m  to 
get  a w a y  s i n c e  he  was  b u s y  wi th  e x p e r i m e n t s  in w h i c h  he  s e e m e d  to h a v e  
sp l i t  the  a t o m .  "If  t h i s  is  t r u e ,  ~' he is r e p o r t e d  to h a v e  s a id ,  " i t  is  f a r  
m o r e  i m p o r t a n t  than  y o u r  w a r .  " 

I m u s t  c o n f e s s  tha t  I a m  not  s u r e  that  th is  i n c i d e n t  a c t u a l l y  o c c u r r e d .  
But I a m  s u r e  tha t  it  m i g h t  v e r y  we l l  h a v e - - n o t  on ly  b e c a u s e  L o r d  
R u t h e r f o r d  was  p r e s u m a b l y  s o m e w h a t  c r u s t y ,  but a l s o  b e c a u s e  I c an  
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r e a d i l y  s e e  how a f i r s t - r a t e  s c i e n t i s t  cou ld  be m o r e  i n t e r e s t e d  in a 
s c i e n t i f i c  b r e a k t h r o u g h  tha t  wi l l  m a k e  i t s  p o l i t i c a l  and s o c i a l  i m p a c t  a 
g e n e r a t i o n  or  two h e n c e ,  than  in a w a r  tha t  is s h a k i n g  ou r  p o l i t i c a l  and  
s o c i a l  f o u n d a t i o n s  today .  Mos t  o f  us a r e  c o n c e r n e d  and i n v o l v e d  in 
i m m e d i a t e  p r o b l e m s - - a s  a r e  m a n y  s c i e n t i s t s .  But I hope  tha t  by th i s  
t i m e ,  we have  d e v e l o p e d  a m o r e  a c u t e  s e n s i t i v i t y  to the  r e q u i r e m e n t s  
of b a s i c  s c i e n t i f i c  r e s e a r c h  than  we h a v e  had  in the  p a s t .  One t h i n g  is  
c e r t a i n .  We have  now m a d e  a p l a c e  fo r  s c i e n c e  in the  h i g h e s t  e c h e l o n s  
of G o v e r n m e n t  even  though  we have  not  r e a l l y  thought  out  what  the  r o l e  
of the  s c i e n t i s t  s h o u l d  be  in ou r  p o l i t i c a l  p r o c e s s .  

We have  c o m e  to be  c o n c e r n e d  wi th  the  fu l l  r a n g e  of p r o b l e m s  of 
s c i e n c e  and  pub l i c  p o l i c y  b e c a u s e  of t h e i r  i m m e d i a t e  and  d r a m a t i c  m a n i -  
f e s t a t i o n  in the  a r e a  of n a t i o n a l  s e c u r i t y .  A d v a n c e s  in s c i e n c e  and  t e c h -  
n o l o g y  a r e  a m o n g  the  m a j o r  f o r c e s  in s h a p i n g  the  d i m e n s i o n s  of s t r a t e g i c  
d o c t r i n e .  Once  we have  s a i d  t h i s ,  we  h a v e ,  of c o u r s e ,  not  r e a l l y  s a i d  
v e r y  m u c h .  Whi le  it  is  t r u e  tha t  t e c h n o l o g y  is a key  in the  f o r m a t i o n  of 
s t r a t e g i c  p l ans ,  a d v a n c e s  in t e c h n o l o g y  do not  l ead  to i n e v i t a b l e  c o n c l u -  
s i o n s .  T h e y  u s u a l l y  open up a s p e c t r u m  of a l t e r n a t i v e s  and g r e a t l y  
c o m p l i c a t e  the  p r o b l e m  of c h o i c e .  T h e  r o l e  of the  s c i e n t i s t  in n a t i o n a l  
s e c u r i t y  p o l i c y  p l a n n i n g  is t h e r e f o r e  t w o f o l d - - t o  be in a p o s i t i o n  w h e r e  
he  can  e f f e c t i v e l y  c o m m u n i c a t e  the  i m p l i c a t i o n s  of s c i e n t i f i c  and  t e c h n o -  
l o g i c a l  a d v a n c e s  in t e r m s  of s t r a t e g i c  o b j e c t i v e s ;  and to i n s u r e  tha t  
t h e s e  f a c t o r s  a r e  r e a l i s t i c a l l y  i n t e g r a t e d  into  the  p o l i c y  p r o c e s s .  

In t h e o r y ,  p o l i c y  is  a b a l a n c e  of p o l i t i c a l ,  e c o n o m i c ,  m i l i t a r y ,  and 
t e c h n o l o g i c a l  c o n s i d e r a t i o n s - - i n  p r a c t i c e ,  one  s e t  of c o n s i d e r a t i o n s  is  
qui te  l i k e l y  to d o m i n a t e  b e c a u s e  of c o n d i t i o n s  tha t ,  on the  s u r f a c e ,  s e e m  
to have  no i n n e r  log ic  of t h e i r  o w n - - t h e  r u l i n g  p h i l o s o p h y  of the  P r e s i -  
den t ,  the  r e l a t i v e  p o w e r  of t h e  g o v e r n m e n t a l  and p o l i t i c a l  f o r c e s  i nvo lved  
in the  p o l i c y  p r o c e s s ,  the  t e m p e r  of the  t i m e s ,  and  the  s e n s e  of what  
C o n g r e s s  and  the  publ ic  wi l l  s u p p o r t  u n d e r  e x i s t i n g  c o n d i t i o n s .  T h e  
p r o b l e m  is m o r e o v e r  c o m p l i c a t e d  by c o n t i n u a l  d e b a t e  o v e r  ou r  n a t i o n a l  
i n t e r e s t  and our  n a t i o n a l  g o a l s .  T h e r e  is thus  no a b s o l u t e  m e a s u r i n g  
r o d  p o l i c y  o r  the  m e a n s  we c h o o s e  in o r d e r  to m e e t  o u r  s e c u r i t y  r e q u i r e -  
m e n t s .  

At  o t h e r  t i m e s  in ou r  r e c e n t  h i s t o r y ,  we s e p a r a t e d  w a r  and  p e a c e  
into  s e p a r a t e  c o m p a r t m e n t s  and,  by f o r m u l a t i n g  ou r  o b j e c t i v e s  in a b s o -  
lu te  t e r m s ,  we w e r e  a b l e  to r e s o r t  to a s y s t e m  of p r i o r i t i e s  tha t  e n j o y e d  
g e n e r a l  c o n s e n s u s .  In the  a t m o s p h e r e  of u n e a s y  p e a c e  and  i n t e r n a t i o n a l  
t e n s i o n  tha t  e x i s t s  t oday ,  the  s i t u a t i o n  is  i n f i n i t e l y  m o r e  c o m p l e x .  The  
s t r a t e g i c  o b j e c t i v e s  tha t  can  ga in  a m a j o r i t y  a r e  n e c e s s a r i l y  a m b i g u o u s  
and  o f fe r  no f i r m  g u i d e l i n e s  fo r  s e t t i n g  up a l i s t  of p r i o r i t i e s .  We  a r e  
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a g r e e d  on the o b j e c t i v e s  of a b r o a d  s t r a t e g y  of d e t e r r e n c e  but th i s  h a r d l y  
c l o s e s  the  d i s c u s s i o n .  The  c h o i c e  b e t w e e n  " m a s s i v e  r e t a l i a t i o n "  and 
"flexible response"--between "counterforce" and "infinite" strategies--  
between Bomarc and Nike--between a $40 and a $35 billion defense 
budget--still remains and, indeed, is the heart of the matter.  The situ- 
ation is further complicated when it becomes clear that our national 
security is not entirely a matter of military strength, but rests on other 
foundations as well--on the success of diplomatic and economic pro- 
grams and on action, by allies or the United Nations, as well as by our- 
selves. 

With in  th i s  e n v i r o n m e n t  of v a r i a b l e s ,  r i s k s ,  and u n c e r t a i n t i e s ,  the  
p o l i c y  p r o c e s s  o p e r a t e s  wi th in  an open s y s t e m  of d e b a t e ,  pub l i c i t y ,  and 
a c c o u n t a b i l i t y .  Oppos ing  f ac t i ons  v i e  fo r  p o w e r  and fo r  i n f l u e n c e  and 
s e e k  to app ly  p r e s s u r e  by a sk i l l fu l  u s e  of p u b l i c i t y  t e c h n i q u e s  and by 
d e v e l o p i n g  a l l i a n c e s  wi th in  t he  e x e c u t i v e  o r  wi th  o u t s i d e  g roups  in Con-  
g r e s s ,  in i n d u s t r y ,  o r  a m o n g  e x p e r t s  w h o s e  k n o w - h o w  has  a m e a n i n g  
f o r  the  r e s o l u t i o n  of the  p r o b l e m  at  hand .  The  a r g u m e n t  tha t  has  s t a y -  
ing  p o w e r  in th is  kind of a t m o s p h e r e  is v e r y  of ten the  one tha t  can  lay  
c l a i m  to the  m o s t  a u t h o r i t a t i v e  kind of s u p p o r t .  C e r t a i n l y  t h e r e  is l i t t l e  
tha t  can  be  c o n c e i v e d  to be  m o r e  a u t h o r i t a t i v e  than  s c i e n t i f i c  f a c t s  s e t  
down by e m i n e n t  s c i e n t i s t s  w h o s e  m o t i v e s  canno t  be v i e w e d  as a n y t h i n g  
but  o b j e c t i v e .  A g a i n s t  an  e d u c a t e d  but n e v e r t h e l e s s  p o l i t i c a l l y  c o n t r o -  
v e r s i a l  e s t i m a t e  abou t  the  a m o u n t  of d e f e n s e  the e c o n o m y  can  a f f o r d  and 
an  a s s e s s m e n t  of the  p r o b a b i l i t y  of l i m i t e d  w a r  by A r m y  l e a d e r s  who 
h a v e  a s t a k e  in the d e v e l o p m e n t  of c o n v e n t i o n a l  f o r c e s ,  a t e c h n i c a l  d e s -  
c r i p t i o n  of the  c a p a b i l i t y  of a new w e a p o n  s y s t e m  is l i ke ly  to p r o v i d e  a 
s a f e r  p o l i t i c a l  b a s e  f r o m  which  to m a k e  an i m p o r t a n t  p o l i c y  d e c i s i o n .  

What  I a m  s a y i n g  is tha t  when  it  is  p o s s i b l e  to b a s e  a p o l i c y  d e c i s i o n  
on s c i e n t i f i c  i n f o r m a t i o n ,  o t h e r  f a c t o r s  tha t  do not  poin t  in the  s a m e  d i -  
r e c t i o n ,  a r e  l i k e l y  to be i n e f f e c t i v e .  It is  p o s s i b l e  to f ind a v a r i e t y  of 
e x p e r t  op in ions  abou t  the  s t a t e  of the  e c o n o m y ,  the  p s y c h o l o g y  of Sov ie t  
l e a d e r s h i p ,  the  S ino -Sov ie t  s c h i s m  and the  d e p e n d a b i l i t y  of our  NATO 
a l l i e s .  It i s ,  of c o u r s e ,  a l s o  p o s s i b l e  to f ind s e v e r a l  op in ions  abou t  the  
p r o b a b i l i t y  of d e t e c t i n g  n u c l e a r  b l a s t s  o r  a s c i e n t i f i c  t i m e t a b l e  fo r  d e -  
v e l o p i n g  the  a n t i - m i s s i l e - m i s s i l e .  N e v e r t h e l e s s ,  of a l l  the  e x p e r t s ,  
the  s c i e n t i s t s  a r e  the  e x p e r t s  p a r  e x c e l l e n c e  b e c a u s e  the  f ac t s  t hey  dea l  
wi th  m u s t  u l t i m a t e l y  be  c o n s i s t e n t  wi th  n a t u r e .  The  r e a l  p r o b l e m  a r i s e s  
when  p o l i t i c a l  p r e s s u r e s  f o r c e  the  s c i e n t i s t  to t e s t i f y  to the  v a l i d i t y  of 
p h e n o m e n a  w h o s e  c o n s i s t e n c y  wi th  n a t u r e  he has  not  b e e n  ab l e  to v e r i f y  
and about  wh ich  he  can  only  t e s t i f y  in t e r m s  of p r o b a b i l i t y  o r  to t e s t i f y  
on an i s s u e  wh ich  does  not r e a l l y  t u r n  on the  s c i e n t i f i c  o r  t e c h n o l o g i c a l  
c o m p o n e n t .  T h i s ,  of c o u r s e ,  is  a d i l e m m a  fo r  a l l  e x p e r t s  in G o v e r n m e n t .  
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But it has  s p e c i a l  s i g n i f i c a n c e  fo r  the  s c i e n t i s t s  w h o s e  w o r k  m u s t  be  
b a s e d  on an e x a c t  and  i m p a r t i a l  a n a l y s i s  of the  f a c t s .  

T h e  i m p o r t a n t  r o l e  that  the  s c i e n t i s t  has  c o m e  to p l ay  in n a t i o n a l  
s e c u r i t y  p o l i c y  p l a n n i n g  has  not  c o m e  about  b e c a u s e  of any  t h e o r e t i c a l  
a s s e s s m e n t  of the  i m p a c t  of s c i e n c e  on s t r a t e g y .  It is  the  r e s u l t  of the  
s e n s e  of v u l n e r a b i l i t y  and u r g e n c y  tha t  swep t  the  N a t i o n  when  the  Sovie t  
spu tn ik  was  s e n t  a lof t  in O c t o b e r  1957. P r i o r  to then ,  s c i e n t i s t s  w e r e  
c e r t a i n l y  ev iden t  in W a s h i n g t o n  but not  in the p o s i t i o n s  of i n f l u e n c e  to 
w h i c h  the  R u s s i a n  s a t e l l i t e  l i f ted  t h e m .  E x c e p t  fo r  the  s p e c i a l  c a s e  of 
a t o m i c  e n e r g y ,  r e s e a r c h  and d e v e l o p m e n t  had b e e n  l a r g e l y  lef t  to the  
i n d i v i d u a l  s e r v i c e s  wi th  m i l i t a r y  l e a d e r s  m a k i n g  w h a t e v e r  u s e  of 
s c i e n t i f i c  a d v i c e  t hey  thought  n e c e s s a r y .  S c i e n c e ,  l ike  l o g i s t i c s ,  was  
l a r g e l y  t r e a t e d  as  a s e r v i c e  func t ion ,  and the e m p h a s i s  was  on an  e a r l y  
payoff .  In s o m e  c a s e s ,  h igh ly  i m a g i n a t i v e  and c r e a t i v e  l e a d e r s h i p  
b r ough t  s c i e n c e  into the  i n n e r  c o u n c i l s  of p lann ing .  But  fo r  the  m o s t  
p a r t ,  s c i e n t i s t s  found t h e m s e l v e s  b u r i e d  d e e p  in the  b u r e a u c r a c i e s .  
I n d e e d ,  the  g r o u p  tha t  was  e l e v a t e d  to the  high p l a c e  in the  P r e s i d e n t ' s  
Sc i en t i f i c  A d v i s o r y  C o m m i t t e e  had e x i s t e d  b e f o r e  wi th in  the  Off ice  of 
D e f e n s e  M o b i l i z a t i o n ,  but in f r u s t r a t i n g  i n a c t i v i t y .  At the  D e f e n s e  l eve l ,  
s c i e n t i s t s  o p e r a t e d  wi th in  the  old R e s e a r c h  and D e v e l o p m e n t  B o a r d  and,  
a f t e r  1953, wi th in  the  Off ice  of the  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 .  Unt i l  1958, h o w e v e r ,  D e f e n s e  a g e n c i e s  
could  not  i n i t i a t e  s c i e n t i f i c  r e s e a r c h  n o r  e x e r c i s e  a u t h o r i t y  o v e r  the  
r e s e a r c h  p r o g r a m s  of the  s e r v i c e s .  Nor  was  t h e r e  a r o l e  f o r  s c i e n t i s t s  
at  the s t r a t e g i c  p l ann ing  l e v e l  of the  J o i n t  Ch ie f s  of S t a f f - - e v e n  though 
the  R o c k e f e l l e r  C o m m i t t e e  r e p o r t  of 1953 had  r e c o m m e n d e d  tha t  c i v i l i a n  
s c i e n t i s t s  be b r o u g h t  into the  Jo in t  S t r a t e g i c  S u r v e y  C o m m i t t e e .  

In his  book,  " M o d e r n  A r m s  and F r e e  Men,  " p u b l i s h e d  in 1949, 
Dr .  V a n n e v a r  Bush  po in ted  out tha t  "We have  a r r i v e d  at the poin t  w h e r e  
m i l i t a r y  p l ann ing  of a d e q u a t e  c o m p r e h e n s i v e n e s s  is b e y o n d  the  c a p a c i t y  
of m i l i t a r y  m e n  a l o n e .  " He was ,  of c o u r s e ,  t a l k ing  of the  d i r e c t  con -  
t r i b u t i o n  of s c i e n t i s t s  to s t r a t e g i c  p l a n n i n g - - t h r o u g h  the  i m p a c t  of t e c h -  
no logy  and t h r o u g h  the a p p l i c a t i o n  of t e c h n i q u e s  of o p e r a t i o n s  r e s e a r c h .  
And he  went  on to w a r n  that  " P r o f e s s i o n a l  m e n  in n e i g h b o r i n g  f i e ld s  
have  no p r e s e n t  i n t en t i on  of k o w - t o w i n g  to any  m i l i t a r y  h i e r a r c h y ,  in a 
w o r l d  w h e r e  they  know that  o t h e r  p r o f e s s i o n a l  s u b j e c t s  a r e  j u s t  as  i m -  
p o r t a n t  in d e t e r m i n i n g  the  c o u r s e  of f u t u r e  e v e n t s  in the  n a t i o n ' s  d e f e n s e  
as  a r e  n a r r o w l y  l i m i t e d  m i l i t a r y  c o n s i d e r a t i o n s .  " 

D r .  B u s h  was  s p e a k i n g  not  only of the  p o s t w a r  s i t u a t i o n ,  but a l s o  
f r o m  his  own e x p e r i e n c e  d u r i n g  W o r l d  W a r  II, when  he had s e r v e d  as  
d i r e c t o r  of the Off ice  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  (OSRD). 
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Indeed the present organization of science for national security bears a 
sharp resemblance to the wartime situation when Dr. Bush could move 
freely inside the White House, had funds with which to undertake basic 
research that had no immediate military use, and was in a position to 
mobilize the full resources of the scientific community. In his now fa- 
mous report to the President in 1945--"Science, the Endless Front ier"--  
Dr. Bush in fact recommended that an OSRD-type of organization be 
established in peacetime, "having close liaison with the Army and Navy, 
but with funds directly from Congress and with the clear power to initiate 
military research which will supplement and strengthen that carried on 
directly under the control of the Army and Navy. " 

No such independent scientific agency was established and research 
and development was, for all practical purposes, placed under the con- 
trol of the military departments. The defeat was not, however, the 
result of military opposition, but rather a consequence of the severe 
cut-back that all Government programs suffered at the end of the war 
and the failure to understand the role of basic research--a  failure that 
we have been desperately seeking to overcome in the last three years. 
Indeed when the National Science Foundation was finally established in 
1950 after five years of debate and procrastination, its funds for basic 
research were so severely reduced as to eliminate the Foundation's 
ability to perform the function that Dr. Bush had originally envisaged. 

Very often the relationship between scientists and the military has 
been discussed in overly simple terms and turned into a kind of bitter 
rivalry with the scientists "the good guys" and the military "the bad 
guys. " Like most oversimplifications, this one is as frequently false as 
it is true and certainly doesn't go very far in helping us understand the 
problem. For that matter, those who do think in these terms would have 
a hard time explaining the motivations that led to the establishment of 
the Office of Naval Research in 1946 to perform the function of basic v 
research that, it was clear, was not being done elsewhere. Indeed a 
recent study of basic research in the Navy indicates that the Navy had 
a substantial lead over the rest  of the Federal Government in the per- 
centage of its budget that was devoted to research and development in 
the years 1946 to 1958. 

A t  t h e  s a m e  t i m e ,  t h e  C h i e f  o f  S t a f f  in  1946 c a l l e d  f o r  t h e  A r m y  to  
s u p p o r t  s c i e n c e  a n d  f o r  a s e p a r a t i o n  o f  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  
t h e  p r o c u r e m e n t  o p e r a t i o n .  U n f o r t u n a t e l y ,  in  t h i s  c a s e  t h e  i n t e n t i o n s  
w e r e  f a r  a h e a d  o f  t h e  a c t i o n  a n d  a n  i n d e p e n d e n t  o f f i c e  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  w a s  n o t  e s t a b l i s h e d  u n t i l  1952 .  In t h e  A i r  F o r c e ,  t o o ,  i n n o -  
v a t i o n  w a s  s l o w e r  t h a n  in t h e  N a v y .  N e v e r t h e l e s s ,  in  1949 t h e  A i r  F o r c e  
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s e t  up a s p e c i a l  c o m m i t t e e  u n d e r  D r .  L o u i s  R i d e n o u r  and ,  on i t s  r e c -  
o m m e n d a t i o n ,  e s t a b l i s h e d  an  A i r  R e s e a r c h  and  D e v e l o p m e n t  C o m m a n d ,  
qu i te  s e p a r a t e  f r o m  the  supp ly  func t ion  and on equa l  s t a t u s  wi th  o t h e r  
m a j o r  c o m m a n d s .  

D e s p i t e  t h e s e  b r e a k t h r o u g h s ,  t h e r e  was  s t i l l  not  the  k ind of " p r o f e s -  
s i o n a l  p a r t n e r s h i p "  w h i c h  had b e e n  e s t a b l i s h e d  b e t w e e n  s c i e n t i s t s  and  
s o l d i e r s ,  s a i l o r s ,  and  a i r m e n ,  d u r i n g  the  w a r .  F o r  one th ing  the  m i l i -  
t a r y  cou ld  not  c o m m a n d  the  funds  tha t  w e r e  r e q u i r e d  to m a k e  r e a l  a d -  
v a n c e s  in b a s i c  r e s e a r c h .  T h e i r  own budge t s  w e r e  c o n t i n u a l l y  t igh t  and 
when  a c h o i c e  had to be  m a d e  it  is  not  s u r p r i s i n g  tha t ,  m o r e  o f ten  than  
not,  it was  the  m o r e  i m m e d i a t e l y  u s a b l e  p r o j e c t ,  the  a p p l i e d  r e s e a r c h ,  
tha t  won out.  T h e r e  was ,  m o r e o v e r ,  l i t t l e  p o s s i b i l i t y  to c o m b i n e  r e -  
s o u r c e s  t h r o u g h  jo in t  e f fo r t s  b e c a u s e  of the  w e a k  a u t h o r i t y  a t  t he  d e f e n s e  
l eve l  and  the  f i e r c e  i n t e r s e r v i c e  r i v a l r i e s  tha t  w e r e  so  r o o t e d  in c o m -  
p e t i t i v e  t e c h n o l o g i c a l  s y s t e m s .  One of the  w a y s  the  R e s e a r c h  and  D e v e l -  
o p m e n t  B o a r d  sough t  to c o o r d i n a t e  s e r v i c e  p r o g r a m s  was  t h r o u g h  a 
" m a s t e r  p l an"  fo r  r e s e a r c h  and d e v e l o p m e n t .  T h e  " m a s t e r  p lan ,  " how-  
e v e r ,  d e p e n d e d  on the  d e f i n i t i o n  of r a t h e r  c l e a r - c u t  s t r a t e g i c  o b j e c t i v e s  
by the Jo in t  C h i e f s ,  on the b a s i s  of w h i c h  a p r i o r i t y  l i s t  m i g h t  be  e s t a b -  
l i s h e d .  It was  thus  f r u s t r a t e d  by the  i n a b i l i t y  of the  Ch ie f s  to c o m e  to 
a g r e e m e n t .  F i n a l l y ,  the  s e r v i c e s  could  not  a t t r a c t  t o p - r a n k i n g  s c i e n t i s t s  
in to  p o s t s  tha t  w e r e  s u b o r d i n a t e  to m i l i t a r y  o f f i c e r s  and cou ld  not  o f f e r  
t h e m  e i t h e r  the  f a c i l i t i e s  o r  the  f r e e d o m  of o p e r a t i o n  tha t  t h e y  would  
h a v e  wan t ed .  The  s i t u a t i o n  was ,  in add i t i on ,  s e v e r e l y  a g g r a v a t e d  by  the  
p r o b l e m  of s e c r e c y ,  the  i n h i b i t i o n s  tha t  h e a v y  c l a s s i f i c a t i o n  r e g u l a t i o n s  
put on s c i e n t i f i c  i n t e r c h a n g e s  and the  i r r e s p o n s i b l e  a t t a c k s  to w h i c h  so  
m a n y  e m i n e n t  m e m b e r s  of the  s c i e n t i f i c  c o m m u n i t y  w e r e  s u b j e c t e d ,  
e s p e c i a l l y  a f t e r  the  Sovie t  n u c l e a r  e x p l o s i o n  in 1949. 

To a certain extent, the inability to attract first-rate scientists 
into the military departments was met by the development of the con- 
tracting technique. This procedure enabled the services to farm out 
scientific projects to industry, universities, or research institutes and 
thus utilize resources not otherwise available for direct Government 
work. It did not, however, meet the problem of insuring that strategic 
planning took scientific advances into account. The integration of proj- 
ect recommendations into planning and programs of the Defense Estab- 
lishment continued to be a department-based military responsibility and 
this often proved to be a frustrating experience for the scientists. The 
continental air-defense study perhaps illustrates this problem most 
dramatically. 



. a . ~ : ~  

S o m e  of you wi l l  undoub ted ly  r e m e m b e r  the  c a s e .  It i n v o l v e d  t h r e e  
s e p a r a t e  p r o j e c t s ,  b e t w e e n  1951 and 1953, P r o j e c t  E a s t  R i v e r ,  P r o j e c t  
L i n c o l n ,  and  the L i n c o l n  S u m m e r  Study Group .  P r o j e c t  E a s t  R i v e r  
was  s p o n s o r e d  by the  F e d e r a l  C iv i l  D e f e n s e  A d m i n i s t r a t i o n ,  the  N a t i o n a l  
S e c u r i t y  R e s o u r c e s  B o a r d ,  and the D e p a r t m e n t  of D e f e n s e  and was  u n d e r -  
t a k e n  by the  A s s o c i a t e d  U n i v e r s i t i e s  wh ich  r u n s  B r o o k h a v e n  L a b o r a t o r i e s .  
I ts  p u r p o s e  was  to s tudy  the  n o n m i l i t a r y  f a c t o r s  i nvo lved  in d e f e n s e  
a g a i n s t  an  a t t a c k ,  i n c l u d i n g  the  e f fec t  on popu la t ion  and i n d u s t r y  and the  
r e l o c a t i o n  of t h o s e  e s s e n t i a l  a c t i v i t i e s  wi thou t  wh ich  the  N a t i o n  would ,  in 
e f fec t ,  no l o n g e r  e x i s t  as  a v i ab l e  en t i t y .  The  s c i e n t i s t s  who c o n t r i b u t e d  
to th i s  p r o j e c t  c a m e  to the c o n c l u s i o n  tha t  c iv i l  d e f e n s e  m e a s u r e s  would  
be  e f f e c t i v e  a g a i n s t  a t o m i c  a t t a c k  only  if the  d a m a g e  was  r e d u c e d  to 
" m a n a g e a b l e  p r o p o r t i o n s . "  T h e y  thus  po in ted  up the  i n t e r r e l a t i o n s h i p  of 
m i l i t a r y  and  n o n m i l i t a r y  d e f e n s e  m e a s u r e s  and the  n e e d  to th ink  of both 
as  p a r t  of the  s a m e  f u n d a m e n t a l  p r o b l e m .  

At the  s a m e  t i m e ,  m i l i t a r y  d e f e n s e  was ,  in fac t ,  u n d e r  s t u d y  in the  
L i n c o l n  P r o j e c t  at  MIT.  Th i s  p r o j e c t  had c o m e  out of an e a r l i e r  s t udy  
at  MIT,  P r o j e c t  C h a r l e s ,  c o n d u c t e d  u n d e r  an A i r  F o r c e  c o n t r a c t  to d e -  
t e r m i n e  the  f e a s i b i l i t y  of d e f e n s e  a g a i n s t  w e a p o n s  of m a s s  d e s t r u c t i o n .  
On the  b a s i s  of P r o j e c t  C h a r l e s ,  the  L i n c o l n  L a b o r a t o r y  was  e s t a b l i s h e d  
in 1951 to c a r r y  out r e s e a r c h  and d e v e l o p m e n t  on a i r  d e f e n s e  on a con-  
t i nu ing  b a s i s  fo r  a l l  t h r e e  s e r v i c e s .  E a r l y  in 1952, D r .  L loyd  B e r k n e r ,  
the  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  and a key  f i g u r e  in P r o j e c t  E a s t  
R i v e r ,  a p p r o a c h e d  s o m e  of the  s c i e n t i s t s  a t  L i n c o l n  and ,  as  a r e s u l t  of 
t h e s e  t a l k s ,  the  c o n c l u s i o n s  of the  E a s t  R i v e r  g roup  w e r e  m e r g e d  wi th  
the  w o r k  of L i n c o l n .  The  m a r r i a g e  a c t u a l l y  took p l a c e  d u r i n g  the  s u m m e r  
m o n t h s  of 1952 and c a m e  to be known as  the  L i n c o l n  S u m m e r  Study Group .  
In e s s e n c e ,  the  Study Group c a m e  up wi th  s t r o n g  r e c o m m e n d a t i o n s  for  the  
d e v e l o p m e n t  of an  e a r l y  w a r n i n g  s y s t e m  and  c o n c l u d e d  tha t  s u c h  a s y s t e m  
was  not  only  t e c h n i c a l l y  f e a s i b l e ,  but  was  a v i t a l  p r e r e q u i s i t e  fo r  any  
p r o g r a m  of c iv i l  d e f e n s e .  

The  Study G r o u p  c a m e  u n d e r  v io l en t  a t t a c k  a l m o s t  i m m e d i a t e l y .  In 
one i n s t a n c e ,  i ts  prop__osals w e r e  c h a r a c t e r i z e d  a s  a " j e t - p r o p e l l e d  e l e c -  
t r o n i c a l l y  ] c o n t r o l l e d / M a g i n o t  L i n e .  " T h e  s c i e n t i s t s  w e r e  a c c u s e d  of 
d r a w i n g  up- the  a i r  de-fense p r o p o s a l s  as  a s u b s t i t u t e  fo r  the  d e t e r r e n t  
power  of the  S t r a t e g i c  A i r  C o m m a n d  and as  a b a s i s  fo r  b r i n g i n g  about  

sh i f t  in our  b a s i c  s t r a t e g y ,  r e l y i n g  l e s s  on the  d e t e r r e n t  p o w e r  of ou r  
r e t a l i a t o r y  f o r c e  and m o r e  on an  a b i l i t y  to s u r v i v e  a t o m i c  a t t a c k .  But 
behind  the  c o n t r o v e r s y  t h e r e  was  m o r e .  F o r  one th ing  the  c o n t r o v e r s y  
~ roke  out not  long  a f t e r  the  g r e a t  d e b a t e  a m o n g  s c i e n t i s t s  o v e r  the  hy -  
d r o g e n  b o m b .  R o b e r t  O p p e n h e i m e r ,  the m o s t  p r o m i n e n t  s c i e n t i s t  op- 
pos ing  our  go ing  a h e a d  wi th  the  s u p e r - b o m b ,  had p a r t i c i p a t e d  in s o m e  
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of the  s e s s i o n s  of the  S u m m e r  Study Group .  Th i s  s e e m e d  to s u g g e s t  to 
m a n y  SAC a d v o c a t e s  tha t  the  L i n c o l n  p r o p o s a l s ,  l i ke  O p p e n h e i m e r ' s  
e a r l i e r  s t and ,  w e r e  l a r g e l y  b a s e d  on a d e f e n s i v e  s t r a t e g y  and r e f l e c t e d  
t he  "gu i l t  c o m p l e x "  of m a n y  s c i e n t i s t s  " f o r  h a v i n g  d e v e l o p e d  the  a t o m i c  
bomb .  " But  s e c o n d l y ,  the  SAC wing  a l s o  g e n u i n e l y  f e a r e d  tha t  the  ex -  
p e n s e  of both  an o f f e n s i v e  and d e f e n s i v e  c a p a b i l i t y  would  not  be  a c c e p t -  
a b l e  to the  A d m i n i s t r a t i o n  and C o n g r e s s  and tha t  the  c o s t s  of d e v e l o p i n g  
an e a r l y  w a r n i n g  s y s t e m  would a l m o s t  a u t o m a t i c a l l y  r e s u l t  in a s h a r p  
cu t  in the  SAC b u d g e t .  In t r u th ,  t h e r e  was  p r o b a b l y  good j u s t i f i c a t i o n  
fo r  th is  pos i t i on .  As  B e r n a r d  B r o d i e  has  po in ted  out,  " s t r a t e g y  w e a r s  
a d o l l a r  s i g n "  and if p r e v i o u s  e x p e r i e n c e  was  any  gu ide ,  b u d g e t a r y  con-  
s i d e r a t i o n s  cou ld  be  d o m i n a n t ,  

The  m o s t  c o m p l e t e  s t a t e m e n t  of the  s c i e n t i s t s '  p o s i t i o n  was  s e t  down 
in an  a r t i c l e  p u b l i s h e d  l a t e  in 1953 by J a m e s  K i l l i a n ,  p r e s i d e n t  of MIT,  
and A. G. Hi l l ,  p r o f e s s o r  of p h y s i c s  at  MIT and the  d i r e c t o r  of the  
L i n c o l n  L a b o r a t o r y .  I ts  i m p o r t a n c e  is m o r e  than  h i s t o r i c a l ,  s i n c e  it 
i l l u s t r a t e s  how s c i e n t i s t s  m u s t  dea l  wi th  the  n o n s c i e n t i f i c  f a c t o r s  in -  
v o l v e d  in a p o l i c y  p r o b l e m  and  a l s o  r e f l e c t s  the  v i e w p o i n t  of K i l l i a n  who 
l a t e r  b e c a m e  so i n s t r u m e n t a l  in f a s h i o n i n g  a r o l e  f o r  s c i e n c e  a t  the  v e r y  
h i g h e s t  l e v e l s  of G o v e r n m e n t .  K i l l i a n  and Hi l l  r e s p o n d e d  to the " g u i l t  
c o m p l e x "  a t t a c k  by s u g g e s t i n g  two s e t s  of c o n s i d e r a t i o n s  tha t  had  led  
the  s c i e n t i s t s  " to  a d v o c a t e  a g r e a t e r  e m p h a s i s  on a i r  d e f e n s e : "  the  f i r s t  
was  " the  k n o w l e d g e  tha t  t h e r e  w e r e  i m p o r t a n t  t e c h n i c a l  d e v e l o p m e n t s  
w h i c h  m a k e  an i m p r o v e d  a i r  d e f e n s e  m o r e  f e a s i b l e " ;  and the  s e c o n d  was  
" t h e i r  u n d e r s t a n d i n g  of the  c a t a s t r o p h i c  i m p l i c a t i o n s  of a t o m i c  b o m b s  in 
the  hands  of a d i c t a t o r .  " With r e g a r d  to the  p r o b l e m  of c o s t s ,  t h e y  e m -  
p h a s i z e d  tha t  t h e i r  p u r p o s e  was  " o n l y  to point  out the b u d g e t a r y  i m p l i c a -  
t i ons  of c u r r e n t  t e c h n i c a l  d e v e l o p m e n t s "  and d i s a v o w e d  a n y  u l t e r i o r  
m o t i v e s  r e g a r d i n g  SAC. T h e y  went  on to poin t  out tha t  "an  a d e q u a t e  
p r o g r a m  fo r  c o n t i n e n t a l  d e f e n s e  wi l l  be  c o s t l y  to the  na t i on  and wi l l  r e -  
q u i r e  s a c r i f i c e s ,  " but a d d e d  t h e i r  own c o n v i c t i o n  tha t  " th i s  co s t  m a y  be  
s m a l l  c o m p a r e d  wi th  the  r i s k s .  " 

H e r e ,  it  s e e m s  to m e ,  is an e x c e l l e n t  e x a m p l e  of how p o l i c y  is a 
m i x  of f a c t o r s  tha t  l o s e  m o r e  and m o r e  of the  un ique  c h a r a c t e r i s t i c s  
the c l o s e r  we get  to the  po in t  w h e r e  a d e c i s i o n  m u s t  be  m a d e .  C o n s i d e r  
tha t  even  though  K i l l i a n  and Hi l l  s t a r t e d  wi th  the  t e c h n i c a l  f e a s i b i l i t y  of 
new s c i e n t i f i c  m e t h o d s  of d e t e c t i o n  and  i n t e r c e p t i o n ,  t hey  d e a l t ,  in t h e i r  
a n a l y s i s ,  both  with  an e s t i m a t e  of Sovie t  c a p a b i l i t i e s  and i n t e n t i o n s  and 
wi th  the p o l i t i c a l l y  t o r t u r o u s  i s s u e  of a l l o c a t i o n  of n a t i o n a l  r e s o u r c e s .  
But the  q u e s t i o n  of how e f f e c t i v e  they  would  be  in i n f l u e n c i n g  the  c o u r s e  
of p o l i c y  d e c i s i o n s  was  u n d o u b t e d l y  s t i l l  t r o u b l e s o m e .  



It s e e m s  c l e a r  tha t  K i l l i a n  was  c o n v i n c e d  tha t  the  m o t i v a t i o n s ,  ob-  
j e c t i v e s  and the  i m p o r t a n c e  of the w o r k  of the  s c i e n t i s t s  in the  E a s t  
R i v e r  and  L i n c o l n  P r o j e c t s  and  in the  S u m m e r  Study G r o u p  w e r e  b e i n g  
m i s i n t e r p r e t e d  and tha t  th i s  s i t u a t i o n  would  con t inue  u n l e s s  the  s c i e n t i s t  
was  a b l e  to p lay  an  e f f e c t i v e  r o l e  in the  po l i cy  p r o c e s s  h i m s e l f .  I n d e e d  
it  was  l a r g e l y  due  to his  own e f fo r t s  tha t  the  c o n t i n e n t a l  d e f e n s e  p r o b l e m  
was  b r o u g h t  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  and f i n a l l y  the  
P r e s i d e n t .  As  a r e s u l t ,  l a t e  in 1953 the w o r k  was begun  tha t  has  s i n c e  
led to the  DEW l ine ,  the  BMEWS l ine ,  and ,  m o s t  r e c e n t l y ,  to the  so -  
c a l l e d  " W i n t e r  Study G r o u p "  tha t  e a r l i e r  th is  y e a r  e x a m i n e d  and m a d e  
r e c o m m e n d a t i o n s  on the p r o b l e m s  of c o m m a n d  invo lved  in the  c o o r d i n a -  
t ion  of our  p r e s e n t  c o m p l e x  d e f e n s e  s y s t e m .  

K i l l i a n  and  m o s t  of the  t o p - n o t c h  s c i e n t i s t s  in the  c o u n t r y  w e r e  g iven  
an  o p p o r t u n i t y  to e x p r e s s  t h e i r  v i e w s  on the  r o l e  of s c i e n c e  in s t r a t e g i c  
p l a n n i n g  the  next  y e a r  when  C o n g r e s s m a n  R i e h l m a n  (of New Y o r k )  u n d e r -  
took an i n v e s t i g a t i o n  of the " o r g a n i z a t i o n  and a d m i n i s t r a t i o n  of the  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 "  in m i d - 1 9 5 4 .  A g a i n  the  
s t a t e m e n t s  of D r .  K i l l i a n  a r e  not  on ly  p e r t i n e n t  but  i m p o r t a n t - - a n d  I 
would  u n d e r s c o r e  the  s h a r p  s i m i l a r i t y  t o t h e  w o r d s  of V a n n e v a r  B u s h  
tha t  I quoted  e a r l i e r .  K i l l i a n  told the  c o m m i t t e e  tha t  "In the  p e r i o d  of 
r a p i d  t e c h n o l o g i c a l  c h a n g e  s u c h  as the  one we a r e  in, I do not s e e  how 
the  Ch ie f s  of Staff or  even  the  Jo in t  Ch ie f s  can  e f f e c t i v e l y  m a k e  p o l i c y  
d e c i s i o n s  wi thou t  a ful l  u n d e r s t a n d i n g  of the  i m p a c t  of new t e c h n o l o g y  on 
t a c t i c s  and s t r a t e g y .  " He went  on to exp la in  h is  own v iew that  " T h e r e  
has  b e e n  o c c a s i o n a l  e v i d e n c e  that  at  t i m e s  s o m e  of our  top m i l i t a r y  
l e a d e r s  have  b e e n  u n i n f o r m e d  by t h e i r  s ta f f s  about  t e c h n o l o g i c a l  d e v e l -  
o p m e n t s  r e l e v a n t  to the  d e c i s i o n s  t hey  a r e  m a k i n g . "  I a m  wi l l i ng  to 
h a z a r d  a g u e s s  tha t  p a r t  of the " o c c a s i o n a l  e v i d e n c e  tha t  D r .  K i l l i a n  
had in m i n d  was  his  own e x p e r i e n c e  with  the  c o n t i n e n t a l  a i r  d e f e n s e  c a s e .  

S ince  O c t o b e r  1957 we have  at  l e a s t  m a d e  a b e g i n n i n g  in m e e t i n g  the  
d e f i c i e n c i e s  po in ted  out by D r .  K i l l i a n .  In the  D e f e n s e  D e p a r t m e n t ,  the  
D i r e c t o r  of R e s e a r c h  and E n g i n e e r i n g  has  b e c o m e  t h i r d  in c o m m a n d  a f t e r  
the  S e c r e t a r y  and his  Deputy .  But m o r e  i m p o r t a n t ,  he is the  key  o f f i c i a l  
in c a r r y i n g  out the  wide  a u t h o r i t y  of the  S e c r e t a r y  u n d e r  the R e o r g a n i z a -  
t ion  Act  of 1958 to t r a n s f e r  w e a p o n s  s y s t e m s  f r o m  one s e r v i c e  to a n o t h e r  
and  to m a i n t a i n  c e n t r a l i z e d  d i r e c t i o n  of a l l  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 .  At the  Whi te  H o u s e  l e v e l ,  t he  P r e s i d e n t ' s  Spec i a l  A s s i s t a n t  for  
S c i e n c e  and T e c h n o l o g y ,  b a c k e d  by  the  ful l  f o r c e  of the  P r e s i d e n t ' s  vl 
Sc i e n t i f i c  A d v i s o r y  C o m m i t t e e ,  has  b e c o m e  one of the  m o s t  p o w e r f u l  
m e n  in W a s h i n g t o n .  He has  c o n s t a n t  a c c e s s  to the  P r e s i d e n t ,  c a r r i e s  
the  m a n t l e  of l e a d e r s h i p  of the  s c i e n t i f i c  c o m m u n i t y  on which  the D e -  
f e n s e  E s t a b l i s h m e n t  d e p e n d s ,  and en joys  the  high p r e s t i g e  tha t  c o m e s  
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b o t h  f r o m  h i s  p l a c e  in  t h e  e x e c u t i v e  h i e r a r c h y  a n d  f r o m  t h e  s t a n d a r d  o f  
s c i e n t i f i c  i m p a r t i a l i t y  h e  s y m b o l i z e s .  T h e  p o s t  a n d  d u t i e s  of  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  a r e  s u p p o r t e d  b y  l e g i s l a t i o n ,  
b u t  t h e  S p e c i a l  A s s i s t a n t  f o r  S c i e n c e  a n d  T e c h n o l o g y  i s  a P r e s i d e n t i a l  
a p p o i n t m e n t .  I t  i s  n e v e r t h e l e s s  d i f f i c u l t  t o  c o n c e i v e  t h a t  t h e  n e x t  P r e s i -  
d e n t ,  w h o e v e r  h e  m i g h t  b e ,  w i l l  n o t  w a n t  s c i e n t i f i c  a d v i c e  a v a i l a b l e  t o  
h i m  w i t h i n  h i s  o w n  i m m e d i a t e  s t a f f .  B u t  h a v i n g  c o m e  to  t h i s  p o i n t ,  w e  
s t i l l  h a v e  to  g r a p p l e  w i t h  t h e  p r o b l e m  I m e n t i o n e d  a t  t h e  b e g i n n i n g  of  t h i s  
t a l k - - o f  t h i n k i n g  ou t  w h a t  t h e  r o l e  of t h e  s c i e n t i s t  s h o u l d  b e  in  o u r  p o l i t -  
i c a l  p r o c e s s .  A n d  in  d o i n g  s o ,  w e  h a v e  to  b e a r  in  m i n d  a m o r e  f u n d a -  
m e n t a l  p r o b l e m  t h a n  t h e  o r g a n i z a t i o n a l  o n e - - t h e  i m p a c t  of  t h e  p o l i t i c a l  
p r o c e s s  on  t h e  o b j e c t i v i t y  o f  t h e  s c i e n t i s t  a n d  on  t h e  i n t e g r i t y  o f  s c i e n c e  
i t s e l f .  

In  s e e k i n g  to  c o m e  to  s o m e  r e a s o n a b l e  c o n c l u s i o n s  a b o u t  t h e s e  i s -  
s u e s ,  l e t  m e  e m p h a s i z e  t w o  p o i n t s :  f i r s t ,  t h e  m o s t  i m p o r t a n t  p r o b l e m s  
w i t h  w h i c h  t h e  s c i e n t i s t  h a s  t o  d e a l  i n v o l v e  m a k i n g  j u d g m e n t s  a n d  c h o i c e s  
a b o u t  f u t u r e  a n d  a s  y e t  i n c l u s i v e  s c i e n t i f i c  a n d  t e c h n o l o g i c a l  a d v a n c e s ;  
a n d  s e c o n d ,  e v e n  w h e n  b a s i c  d e c i s i o n s  a r e  m a d e ,  t h e r e  i s  s t i l l  a l o n g  
a n d  t r o u b l e s o m e  p a t h  t h a t  n e e d s  to  b e  f o l l o w e d  to  p u t  t h e m  i n t o  e f f e c t .  
A t  t h e  t i m e  of  d e c i s i o n ,  t h e  s c i e n t i s t ,  e x c e p t  on  r a r e  o c c a s i o n s ,  h a s  
m o r e  t h a n  o n e  a l t e r n a t i v e  o p e n  to  h i m .  H e  c a n  m a k e  a c h o i c e  a n d  b e a r  
t h e  b l a m e  if  i t  t u r n s  ou t  w r o n g .  H e  c a n  p r o c r a s t i n a t e  a n d  b e a r  t h e  b l a m e  
f o r  d e l a y i n g  a c t i o n .  H e  c a n  e q u i v o c a t e  a n d  b e a r  t h e  b l a m e  of  s e e m i n g  
to  c o m p r o m i s e .  W h a t e v e r  h e  d o e s ,  h e  m a k e s  h i m s e l f  v u l n e r a b l e  to  t h e  
s l i n g s  a n d  a r r o w s  of  p o l i t i c a l  r e s p o n s i b i l i t y  f o r  h e  c a n n o t  h e l p  b u t  r e n d e r  
h i s  j u d g m e n t  w i t h  a t o t a l  p o l i t i c a l  c o n t e x t .  

I t h i n k  i t  i m p o r t a n t  to  e m p h a s i z e  t h a t  s c i e n t i s t s  m a k e  c h o i c e s  e v e r y  
d~y  in  t h e i r  l a b o r a t o r i e s  a n d  t h a t  t h e s e  c h o i c e s  a r e  no t  a l w a y s  s o  p r e -  
c i s e  a n d  r a t i o n a l  a s  we  m i g h t  s u p p o s e .  T h e  e l e m e n t s  o f  c h a n c e ,  i n t u i -  
t i o n ,  a n d  a c c i d e n t  h a v e  p l a y e d  a n  i m p o r t a n t  p a r t  in  t h e  h i s t o r y  o f  s c i e n c e .  
S o m e  of  y o u  m i g h t  r e c a l l  t h e  w o r d s  of  A l b e r t  E i n s t e i n  t h a t  " t h e r e  i s  n o  
l o g i c a l  w a y  to  t h e  d i s c o v e r y  of  . . . e l e m e n t a l  l a w s .  T h e r e  i s  o n l y  t h e  
w a y  of  i n t u i t i o n ,  w h i c h  i s  h e l p e d  by  a f e e l i n g  f o r  t h e  o r d e r  l y i n g  b e h i n d  
t h e  a p p e a r a n c e .  " T h i s  i s  n o t  t o  s a y  t h a t  s c i e n t i s t s  u n d e r t a k e  i n v e s t i g a -  
t i o n s  on  a h e l t e r - s k e l t e r  b a s i s .  I n d e e d ,  t h e r e  i s  l i t e r a t u r e  on  s c i e n t i f i c  
s t r a t e g y  a n d  t a c t i c s  t h a t  c o m p e t e s  f a v o r a b l y  w i t h  t h e  l i t e r a t u r e  on m i l i -  
t a r y  s t r a t e g y  a n d  t a c t i c s .  S t r a t e g y  in  t h e  l a b o r a t o r y  i s ,  h o w e v e r ,  q u i t e  
d i f f e r e n t  f r o m  s t r a t e g y  in t h e  p o l i t i c a l  a r e n a .  In  t h e  l a b o r a t o r y ,  t h e r e  
i s  o n l y  n a t u r e  t o  c o n t e n d  w i t h - - t h e r e  i s  n o  C o n g r e s s ,  t h e r e  i s  n o  p u b l i c ,  
t h e r e  i s  n o  B u r e a u  of  t h e  B u d g e t .  T h e r e  a r e  p r e s s u r e s  u n d e r  b o t h  c o n -  
d i t i o n s - - b u t  t h e y  a r e  q u i t e  d i f f e r e n t  in  s c o p e ,  in  m a g n i t u d e ,  a n d  i n  i n -  
t e n s i t y .  
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O n e  of  t h e  m o s t  f a t e f u l  d e c i s i o n s  in  w h i c h  s c i e n c e  h a s  p l a y e d  a k e y  
p a r t  in  o u r  r e c e n t  h i s t o r y  i n v o l v e d  t h e  I C B M  p r o g r a m .  L e t  m e  r e c a l l  
t h e  s t a t e m e n t  o f  D r .  H e r b e r t  Y o r k ,  t h e  D e f e n s e  D i r e c t o r  o f  R e s e a r c h  
a n d  E n g i n e e r i n g ,  a t  t h e  t i m e  h i s  a p p o i n t m e n t  w a s  b e i n g  c o n f i r m e d .  
D r .  Y o r k  w a s  a s k e d  to  h e l p  e x p l a i n  h o w  t h e  R u s s i a n s  h a d  c o m e  to  b e a t  
u s  in  t h e  I C B M  r a c e .  H e  p o i n t e d  ou t  t h a t  t h e  i s s u e  in  " t h e  l a t e  1 9 4 0 ' s "  
h a d  b e e n  to  f i n d  t h e  r i g h t  m i x  b e t w e e n  w a r h e a d  w e i g h t  a n d  m i s s i l e  p o w e r  
a n d  t h a t  m a n y  p e o p l e  h a d  b e e n  d i s c o u r a g e d  a b o u t  t h e  p o s s i b i l i t y  o f  s u c -  
c e s s  a t  an  e a r l y  s t a g e .  B u t  h e  w e n t  on  to  s a y  t h a t  " w h a t  w a s  l e f t  ou t  o f  
t h e  t e c h n i c a l  a n a l y s i s  m a d e  a t  t h a t  t i m e  w a s  w h a t  y o u  m i g h t  c a l l  j u s t  a 
f a i t h  in  p r o g r e s s ,  a f a i t h  t h a t  we  w o u l d  c o m e  to  a w a r h e a d  a n d  a g u i d a n c e  
s y s t e m  t h a t  w a s  s u i t a b l e ,  a n d  t h a t  i s  in  f a c t  w h a t  h a p p e n e d . "  H e  w e n t  
on  to  s a y  " .  . w h a t  e x a c t l y  w a s  in  t h e  b a c k  of  t h e  R u s s i a n ' s  m i n d s ,  I 
d o  n o t  q u i t e  k n o w ,  b u t  t h e y  w e n t  a h e a d .  T h e y  d i d n ' t  h a v e  a g u i d a n c e  s y s -  
t e m  o r  a s u i t a b l e  w e a p o n ,  e i t h e r .  I t h i n k  t h a t  p e r h a p s  w e  o u t s m a r t e d  
o u r s e l v e s  b y  b e i n g  t o o  s t r i c t  a b o u t  t h i s  a n a l y s i s  a n d  n o t  n o t i n g  t h a t  in  a 
f i e l d  a s  n e w  a s  n u c l e a r  w e a p o n s ,  t h e r e  w a s  b o u n d  to  b e  r a d i c a l  i m p r o v e -  
m e n t .  " 

S c i e n t i s t s  t h e m s e l v e s  h a v e  r e c o g n i z e d  t h e  s p e c i a l  p r o b l e m s  t h a t  
a r i s e  w h e n  t h e y  e n t e r  G o v e r n m e n t .  T h e y  h a v e  e x p r e s s e d  t h e  f e a r  t h a t  
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" t h e  i n t e g r i t y  of  s c i e n c e  i s  b e g i n n i n g  to  e r o d e  u n d e r  t h e  a b r a s i v e  p r e s -  
s u r e  o f  i t s  c l o s e  p a r t n e r s h i p  w i t h  e c o n o m i c ,  s o c i a l ,  a n d  p o l i t i c a l  
" a f f a i r s . "  S o m e  h a v e  r e f u s e d  to  p a r t i c i p a t e  in  G o v e r n m e n t  p r o j e c t s .  / 
O t h e r s  h a v e  s o u g h t  to  s e p a r a t e  s c i e n t i f i c  f r o m  n o n s c i e n t i f i c  c o n s i d e r a -  
t i o n s  in  t h e  f o r m a t i o n  of  p o l i c y  a n d  to  r e s t r i c t  t h e i r  p a r t i c i p a t i o n  to  t h e  
s c i e n t i f i c  c o m p o n e n t .  B u t  I h o p e  t h a t  I h a v e  s a i d  e n o u g h  to  d e m o n s t r a t e  
t h a t  t h e  f r a g m e n t a t i o n  of  a p o l i c y  p r o b l e m  i n t o  i t s  s e p a r a t e  p a r t s  b e c o m e s  
m o r e  a n d  m o r e  u n r e a l i s t i c  t h e  c l o s e r  w e  c o m e  to  w h e r e  a d e c i s i o n  m u s t  
b e  m a d e .  T h i s ,  I m i g h t  a d d ,  i s  a s  t r u e  f o r  m i l i t a r y  l e a d e r s  a s  i t  i s  f o r  
s c i e n t i s t s .  I n  e f f e c t ,  t h e  i n t e g r i t y  of  s c i e n c e  c a n n o t  b e  p r o t e c t e d  b y  i n -  
s u l a t i n g  i t  f r o m  t h e  p r e s s u r e s  of  p o l i t i c a l  r e s p o n s i b i l i t y .  T h e  e v e n t s  of  
O c t o b e r  1957 d e m o n s t r a t e d  to  t h e  s c i e n t i s t s  a s  w e l l  a s  t o  o t h e r s ,  t h a t  
s c i e n c e  h a s  b e c o m e  a n  i n s t r u m e n t  o f  n a t i o n a l  p o l i c y  n o  m a t t e r  n o w  t r a n -  
s c e n d e n t a l  a r e  i t s  p r e c e p t s .  

W e  t h u s  r e t u r n  to  t h e  b a s i c  i s s u e  t h a t  I h a v e  s t r e s s e d  t h r o u g h o u t  t h i s  
t a l k - - t h e  n e e d  to  d e v i s e  a r o l e  f o r  s c i e n t i s t s  i n  n a t i o n a l  s e c u r i t y  p o l i c y  
p l a n n i n g  t h a t  w i l l  p r e s e r v e  t h e  i n t e g r i t y  of  s c i e n c e  i t s e l f .  I n  o u r  o r g a n i -  
z a t i o n a l  a r r a n g e m e n t s  w e  h a v e  b r o u g h t  s c i e n c e  i n t o  t h e  W h i t e  H o u s e  a n d  
g i v e n  i t  t h e  p o l i t i c a l  p r o t e c t i o n  t h a t  c a n  o n l y  c o m e  f r o m  t h e  P r e s i d e n c y .  
T h i s  a s s o c i a t i o n  n o w  n e e d s  t o  b e  s u p p o r t e d  b y  l e g i s l a t i o n .  T h e r e  i s  c o n -  
s i d e r a b l e  p r e s s u r e  f o r  t h e  e s t a b l i s h m e n t  of  a D e p a r t m e n t  o f  S c i e n c e  a n d  
T e c h n o l o g y  b o t h  f r o m  s c i e n t i s t s  a n d  f r o m  l e g i s l a t o r s ,  b u t  I a m  n o t  s u r e  
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tha t  th is  would be a w i se  m o v e .  T h e r e  would be a t e n d e n c y  for  any  such  
d e p a r t m e n t ,  f i r s t ,  to s e e k  j u r i s d i c t i o n  o v e r  s c i e n t i f i c  a c t i v i t i e s  in the  
o p e r a t i n g  d e p a r t m e n t s  and,  s econd ,  to r e s i s t  c o m p e t i t i o n  f r o m  s c i e n t i f i c  
a d v i s e r s  the  P r e s i d e n t  m i g h t  have  on h is  p e r s o n a l  s taff .  In e i t h e r  c a s e  
m u c h  would be  l o s t - - t h e  s e n s e  of d i r e c t  p u r p o s e  tha t  c o m e s  f r o m  c l o s e  
a s s o c i a t i o n  b e t w e e n  s c i e n c e  ac t i v i t y  and p r o g r a m  r e q u i r e m e n t s  and the  
s a n c t i t y  of p r e s i d e n t i a l  p r i v i l e g e  which,  I r e p e a t ,  is the  b e s t  p r o t e c t i o n  
that  the  i n t e g r i t y  of s c i e n c e  can  have  in the p o l i t i c a l  p r o c e s s .  

We have  a l s o  s t r e n g t h e n e d  s c i e n c e  in the  Off ice  of the  S e c r e t a r y  of 
D e f e n s e .  A d v a n c e d  r e s e a r c h  cannot  be  d iv ided  in to  s e p a r a t e  s e g m e n t s  
r e f l e c t i n g  the  p a r t i c u l a r  i n t e r e s t s  of the  s e r v i c e s .  Nor  can  s e r v i c e  d i s -  
a g r e e m e n t s  be r e a s o n a b l y  and s e n s i b l y  a d j u d i c a t e d  wi thout  d e v e l o p i n g  a 
t e c h n i c a l  c apab i l i t y  fo r  m a k i n g  d e c i s i o n s  at  the  top l eve l  of the  D e p a r t -  
m e n t .  But wh i l e  s c i e n c e  n e e d s  to be s t r e n g t h e n e d  at  the  top l eve l ,  it a l s o  
n e e d s  to be s t r e n g t h e n e d  at  the  d e p a r t m e n t a l  l eve l .  H e r e  too,  p r o g r e s s  
has  b e e n  m a d e  and by now each  d e p a r t m e n t  has  r a i s e d  r e s e a r c h  and de -  
v e l o p m e n t  to a m a j o r  c o m m a n d  s t a tus  and has  a c i v i l i a n  s c i e n t i s t  s e r v i n g  
as  an A s s i s t a n t  S e c r e t a r y  (or  equ iva len t ) .  We a l s o  n e e d  to expand and 
p e r f e c t  c o n t r a c t i n g  p r a c t i c e s  in o r d e r  to m o b i l i z e  the  ful l  s t r e n g t h  of our  
s c i e n t i f i c  and t e c h n o l o g i c a l  r e s o u r c e s .  

Our p r o g r e s s  in the  a r e a  of G o v e r n m e n t  o r g a n i z a t i o n  is not  enough,  
h o w e v e r .  We s t i l l  have  a long way to go in c r e a t i n g  the  to ta l  p o l i t i c a l  
e n v i r o n m e n t  in which  s c i e n c e  can play the  i m p o r t a n t  r o l e  i t  m u s t  in the  
po l i cy  p r o c e s s  wi thout  l o s ing  i t s  e s s e n t i a l  s t r e n g t h .  We n e e d  a d e e p e r  
u n d e r s t a n d i n g  a m o n g  the  n o n s c i e n t i s t s  in G o v e r n m e n t ,  in the  m i l i t a r y  
and the  f o r e i g n  s e r v i c e  p a r t i c u l a r l y ,  and in C o n g r e s s ,  as  wel l ,  of the  
n a t u r e  of s c i e n c e ,  of the  m e t h o d s  of s c i e n t i s t s ,  and of the  s o c i o l o g y  of 
s c i e n c e .  The  s c i e n t i s t s  t h e m s e l v e s ,  and p a r t i c u l a r l y  t h o s e  in G o v e r n -  
m e n t ,  need  to deve lop  an acu t e  a w a r e n e s s  of the  r e l a t i o n s  of s c i e n c e  and 
publ ic  po l icy .  F ina l l y ,  we need  a c l i m a t e  of publ ic  u n d e r s t a n d i n g  tha t  
wi l l  a c c e p t  with p a t i e n c e ,  with s e n s i t i v i t y ,  a n d w i t h  i m a g i n a t i o n ,  the  
s t r u g g l e s  that  a r e  invo lved  in d e v e l o p i n g  s c i e n c e  and r e l a t i n g  it to publ ic  
po l icy .  In a d e m o c r a t i c  s o c i e t y ,  th is  is v e r y  of ten  the  m o s t  d i f f i cu l t  and  
ye t  the  m o s t  i m p o r t a n t  t ask .  I know of no e a s y  w a y  of a c h i e v i n g  s u c h  
u n d e r s t a n d i n g  excep t  t h r o u g h  the  e x a m p l e  of p o l i t i c a l  l e a d e r s h i p  and the  
p r o c e s s  of educa t ion .  I only  f e a r  that  wi thout  th f s  u n d e r s t a n d i n g  any 
i n s t i t u t i o n a l  s u p e r s t r u c t u r e  that  we c o n s t r u c t ,  no m a t t e r  how e f f i c i en t ,  
is l i ab l e  to c o l l a p s e .  , 

C O L O N E L  KNOX: G e n t l e m e n ,  Dr .  Lyons  is r e a d y  for  y o u r  q u e s -  
t ions .  
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QUESTION: Th i s  has  been  c h a r a c t e r i z e d  m a n y  t i m e s  as  the  a g e  of 
s c i e n c e .  We had this  m o r n i n g  a s p e a k e r  f r o m  one of our  u n i v e r s i t i e s  
t e l l i n g  us about  the  r o l e ,  or  the  n e c e s s i t y  to c r e a t e  a r o l e ,  fo r  s c i e n -  
t i s t s .  I b e l i e v e  he  m a d e  s e v e r a l  poin ts  as  to the n e c e s s i t y  of i ts  be ing  
a t  the  top of o r g a n i z a t i o n a l  p o l i c y - f o r m i n g  l e v e l  and hav ing  a b i g g e r  r o l e  
in o t h e r  p l a c e s  s u c h  as  m a r s h a l i n g  publ ic  opin ion  to s u p p o r t  the  s c i e n -  
t i s t  h i m s e l f  o r  the  e x p e r t  puts h i m s e l f  up on a p e d e s t a l  and says :  " I ' m  
not  going to e n t e r  in to  the h u r l y  b u r l y .  I know t h e r e  a r e  a lot of th ings  
b e s i d e s  s c i e n c e ,  but I ' m  not  going to e n t e r  in to  the  h u r l y  b u r l y  of a l l  the  
o t h e r  f a c e t s  of n a t i o n a l  l i fe  and so on. " He wants  to put h i m s e l f  on a 
p e d e s t a l ,  so  to s p e a k  and has  th is  s p e c i a l  r o l e  c r e a t e d ,  but does  not  wan t  
to get  in to  th is  po l i cy  f o r m a t i o n .  What  is the  r e s p o n s i b i l i t y  of the  s c i e n -  
t i s t  and t h o s e  m e e t i n g  with  s c i e n t i s t s  to d e v e l o p  a d i f f e r e n t  m e n t a l i t y  and 
c l i m a t e  of opin ion  in the  s c i e n t i s t  h i m s e l f ?  How do you c o n v i n c e  h i m  of 
i t ?  

DR. LYONS: I th ink tha t  t h e i r  r e s p o n s i b i l i t y  is g r e a t .  And th i s  is  
why I e m p h a s i z e d - - b u t  p e r h a p s  d i d n ' t  e m p h a s i z e  e n o u g h - - a t  the  end tha t  
t h e r e  a l s o  is  a n e e d  to have  the  s c i e n t i s t  u n d e r s t a n d  the  s o c i a l ,  p o l i t i c a l ,  
and  m i l i t a r y  i m p l i c a t i o n s  of s c i e n c e  and t e c h n o l o g y .  

I hope  tha t  it  is  c l e a r  f r o m  what  I s a id  tha t  the  s c i e n t i s t  c anno t  avo id  
p o l i t i c a l  r e s p o n s i b i l i t y .  T h e r e  is  no way  tha t  the P r e s i d e n t ' s  Spec i a l  
A s s i s t a n t  can  avoid  p o l i t i c a l  r e s p o n s i b i l i t y .  Maybe  the  P r e s i d e n t  i s  go ing  
to t ake  the  b r u n t  of the  r e s p o n s i b i l i t y - - t h a t ' s  a l l  r i gh t ,  b e c a u s e  the  
P r e s i d e n t  ge t s  e l e c t e d  and the Spec i a l  A s s i s t a n t  does  not  get  e l e c t e d .  

How wi l l  the  s c i e n t i s t  m e e t  th i s  r e s p o n s i b i l i t y ?  Wel l ,  I th ink  m a n y  
of t h e m  h a v e .  I th ink  when you t a lk  to peop le  l ike  K i l l i an ,  A. G. Hi l l ,  
and  L loyd  B e r k n e r ,  you f ind t hey  have  not a v o i d e d  the  h u r l y  b u r l y  of 
p o l i t i c s .  T h e y  have  go t t en  v e r y  m u c h  invo lved .  T h e y  have  m a d e  t h e m -  
s e l v e s  ju s t  as  v u l n e r a b l e  a s  C o n g r e s s m e n  do o r  as  a n y o n e  e l s e  d o e s ,  
when  he t a k e s  a p o s i t i o n  fo r  wh ich  he m u s t  s e e k  publ ic  s u p p o r t  in one  way  
o r  a n o t h e r .  

I th ink  i t ' s  t r u e  tha t  m a n y  of t h e m  have  r e f u s e d  to get  i nvo lved  and  
h a v e  se t  t h e m s e l v e s  a p a r t .  I did m e n t i o n  the  fac t  tha t  s o m e  s c i e n t i s t s  
w e r e  t e r r i b l y  c o n c e r n e d  tha t  if t h e y  got  too i nvo lved  in the  p o l i t i c a l  p r o c -  
e s s ,  s c i e n c e  i t s e l f  would  l o s e  i ts  i n t e g r i t y .  I was  a c t u a l l y  quo t ing  f r o m  
a s t a t e m e n t  by the A m e r i c a n  A s s o c i a t i o n  fo r  the  A d v a n c e m e n t  of S c i e n c e  
(AA.AS). Th i s  s t a t e m e n t  was  m a d e  ju s t  l a s t  y e a r ,  when ,  fo r  the  f i r s t  
t i m e  in i ts  h i s t o r y ,  the  AAAS took a p o s i t i v e  pos i t i on  in t e r m s  of the  
r e l a t i o n s h i p  of s c i e n c e  to publ ic  pol icy ;  and it  has  now t aken  a p o l i c y  
s t and ,  if you w i l l - - t h a t  it wi l l  b e c o m e  invo lved  in p o l i t i c s .  Some of you 
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m a y  b e  a w a r e  o f  t h i s  a n d  m a y  k n o w  m o r e  o f  t h e  d e t a i l s  t h a n  I do ,  b u t  I 
u n d e r s t a n d  t h a t  t h e r e  i s  a s e r i e s  of  m e e t i n g s  a n d  d i n n e r s  t h a t  h a v e  b e e n  
s e t  up  by  t h e  A A A S  to  e n a b l e  s c i e n t i s t s  t o  m e e t  w i t h  C o n g r e s s m e n  to  
e x c h a n g e  v i e w s  a n d  to  m a k e  s c i e n t i s t s  a v a i l a b l e  to  C o n g r e s s m e n  w h o  m a y  
w a n t  i n f o r m a t i o n  on  o n e  f i e l d  o r  a n o t h e r  b e c a u s e  o f  p a r t i c u l a r  l e g i s l a t i o n  
o r  a p p r o p r i a t i o n s  w h i c h  a r e  c o m i n g  up .  T h e  A A A S  i s  n o w  u n d e r t a k i n g  a 
f u l l  p r o g r a m  in  t h e  f i e l d  of  s c i e n c e  a n d  p u b l i c  p o l i c y .  

I t h i n k  t h i s  i s  r a t h e r  a r e m a r k a b l e  d e p a r t u r e  f r o m  p a s t  h i s t o r y .  Y o u  
m a y  r e c a l l  t h a t  t h e r e  w a s  a s m a l l e r  g r o u p  of  s c i e n t i s t s ,  u n d e r  t h e  b a n n e r  
o f  t h e  F e d e r a t i o n  of  A m e r i c a n  S c i e n t i s t s ,  m a n y  of  t h e m  m e n  w h o  w o r k e d  
on  t h e  a t o m i c  b o m b  d u r i n g  t h e  w a r ,  w h o  s e t  t h e m s e l v e s  up in  1946 d e l i b -  
e r a t e l y  to  s e e k  to  i n f l u e n c e  l e g i s l a t i o n .  T h e i r  p a r t i c u l a r  c o n c e r n  a t  t h a t  
t i m e  w a s  i n t e r n a t i o n a l  c o n t r o l  o f  a t o m i c  e n e r g y .  B u t  t h i s  w a s  n e v e r  t o o  
l a r g e  a m o v e m e n t .  T h e r e  w e r e  s o m e  v e r y  i n f l u e n t i a l  s c i e n t i s t s  i n v o l v e d  
in  i t ,  b u t  i t  w a s  a l w a y s  s m a l l - - a  s m a l l  a c t i v i s t  g r o u p  in t h e  s c i e n t i f i c  
c o m m u n i t y .  

B u t  t h e  d e c i s i o n  of  t h e  A A A S  w h i c h  is  t h e  g r a n d f a t h e r  o f  a l l  s c i e n t i f i c  
societies in the United States, to take an active role in politics and in the 
political process is of some consequence. It does indicate that the prob- 
lem that you refer  to, that is, the reluctance of scientists  to get involved 
in the hurly burly of real  life, is a thing of the past. There will certainly 
be some who will want to refuse to participate, just as there are  individ- 
uals in other fields. There are  other experts who still don't want to get 
involved in politics. 

Q U E S T I O N :  D o c t o r ,  y o u  h a v e  m e n t i o n e d  s e v e r a l  c h a n g e s  w h i c h  h a v e  
t a k e n  p l a c e  s i n c e  1958.  I w o n d e r  i f  y o u  w o u l d  a d d r e s s  y o u r s e l f  t o  a c o m -  
m e n t  on  N A S A  a n d  h o w  i t  f i g u r e s  in  on  a n y  s e c u r i t y  p o l i c y  i n v o l v e m e n t  
a n d  on  t h e  a c c e l e r a t i o n  of  s c i e n t i f i c  a c h i e v e m e n t s .  

D R .  L Y O N S :  I h a v e  j u s t  f i n i s h e d  r e a d i n g  G e n e r a l  M e d a r i s '  b o o k .  
I a s s u m e  t h a t  m o s t  of  y o u  k n o w  h o w  h e  f e e l s  a b o u t  N A S A  a n d  t h e  s e p a r a -  
t i o n  of  t h e  c i v i l i a n  a n d  m i l i t a r y  a s p e c t s  of  s p a c e  e x p l o r a t i o n - - t h a t  i n  
p o i n t  of  f a c t  t h i s  i s  a n  u n r e a l i s t i c  d i f f e r e n t i a t i o n .  

I m y s e l f  do  n o t  f e e l  t h a t  h a v i n g  a s e p a r a t e  s p a c e  a g e n c y ,  a n d  h a v i n g  
s p a c e  w o r k  in  t h e  D e f e n s e  D e p a r t m e n t ,  i s  n e c e s s a r i l y  d a n g e r o u s .  I 
d o n ' t  t h i n k  t h a t  i t  n e e d s  to  s p l i t  t h e  s c i e n t i f i c  c o m m u n i t y  a n d  t h e  a p p l i c a -  
c a t i o n  of  o u r  s t r e n g t h  a n d  r e s o u r c e s  t o  t h i s  e s s e n t i a l  p r o b l e m .  N o r  n e e d  
t h e r e  be  a n y  h a r m f u l  c o m p e t i t i o n .  
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We have  the  e x a m p l e  of the  A t o m i c  E n e r g y  C o m m i s s i o n ,  w h i c h  
has  a m i l i t a r y  a p p l i c a t i o n  unit ,  and w h i c h  v e r y  s u c c e s s f u l l y  is  ab le  
to  m e e t  the n e e d s  of the  m i l i t a r y  d e p a r t m e n t s .  In the  c a s e  of  s p a c e ,  
I t h i n k  we have  had s o m e  a b o r t i v e  a t t e m p t s  to se t  up c o o r d i n a t i n g  
m a c h i n e r y ,  but i t  has  b e e n  above  the  o p e r a t i n g  l e v e l .  

In a r e c e n t  s t udy  tha t  A.  B. L i t t l e  did fo r  the  N a v y - - s o m e  of you 
m a y  r e c a l l  t h i s - - o n  b a s i c  r e s e a r c h ,  I was  v e r y  m u c h  t a k e n  wi th  a 
c h a r t  in th i s  s t udy  s h o w i n g  the  i m p o r t a n t  i n f l u e n c e  of Rab i  on n a v a l  
r e s e a r c h .  When a m a n  who has  w o r k e d  so c l o s e l y  wi th  the m i l i t a r y  
d e p a r t m e n t s  and who has  g iven  so m u c h  of h is  t i m e ,  does  s p e a k  in  
a n a t i o n a l  p u b l i c a t i o n  on th i s  p r o b l e m ,  I t h i n k  i t ' s  i m p o r t a n t  fo r  us 
to h e e d  h i s  w o r d s .  

QUESTION:  D o c t o r ,  you m e n t i o n e d  in the  c o u r s e  of y o u r  p r e s e n t a -  
t ion  the  r o l e  and the  c o n t r i b u t i o n  w h i c h  s c i e n c e  and w h i c h  o p e r a t i o n s  
r e s e a r c h  c a n  m a k e  at  the  JCS and at o t h e r  c o m p a r a b l e  o r  l o w e r  l e v e l s .  
Would you  a d d r e s s  y o u r s e l f  to the  q u e s t i o n  of  the  c o n t r i b u t i o n  tha t  the  
o p e r a t i o n s  r e s e a r c h  m e t h o d  and i t s  a s s o c i a t e d  t e c h n i q u e s  m i g h t  be  
ab le  to m a k e  at the  n a t i o n a l  s e c u r i t y  p o l i c y - m a k i n g  l e v e l ,  s p e c i f i c a l l y  
wi th  r e f e r e n c e  to the Na t iona l  S e c u r i t y  C o u n c i l  and the  P l a n n i n g  B o a r d  
t h e r e u n d e r  o r  to the p e r m a n e n t  s t a f f  t h e r e o f ?  

DR. LYONS: The  p r o b l e m  of the  l i m i t s  of t e c h n i q u e s  of o p e r a t i o n s  
r e s e a r c h  is  a f a s c i n a t i n g  one .  C e r t a i n l y  we  can  e x p l o r e  u s e s  of o p e r a -  
t i ons  r e s e a r c h  to a g r e a t e r  ex ten t  t han  we h a v e .  I do, h o w e v e r ,  f e e l  
tha t  i t  has  l i m i t a t i o n s .  

The  m o m e n t  we  have  to m a k e  c h o i c e s  and the  da t a  wi th  w h i c h  we 
a r e  d e a l i n g  i s  n o n q u a n t i t a t i v e ,  the  m o m e n t  we m o v e  into  an a r e a  
w h e r e  we  have  to t ake  into c o n s i d e r a t i o n  va lue  s y s t e m s ,  t hen  I t h ink  
we have  to a s s u m e  tha t  t h e r e  a r e  l i m i t a t i o n s  to the  use  of o p e r a t i o n s  
r e s e a r c h  to th i s  kind of p r o b l e m .  O p e r a t i o n s  r e s e a r c h  can  be  u s e d ,  
f o r  e x a m p l e ,  f o r  the  p r o b l e m  of c o m m a n d  and c o n t r o l  wi th in  o u r  a i r  
d e f e n s e  s y s t e m .  But i t  c anno t  be  u s e d  to d e c i d e  what  o u r  p o l i c y  in 
NATO s h o u l d  be;  w h e t h e r  we  ought  to have  a NATO d e t e r r e n t  p o w e r  
o r  w h e t h e r  we  ought  to m a i n t a i n  a u n i l a t e r a l  d e t e r r e n t  p o w e r .  What  
i s  i n v o l v e d  h e r e  a r e  l o n g - r a n g e  o b j e c t i v e s ,  r e l a t i o n s h i p  wi th  a l l i e s - -  
m a n y  f a c t o r s  tha t  canno t  be  q i a l i f i e d .  

When  you have  a v a l u e - f r e e  s i t ua t i on ,  then  I t h ink  t h e r e  i s  p o s s i b l y  
no end  to o u r  use  of o p e r a t i o n s  r e s e a r c h  t e c h n i q u e s .  But  the  m o m e n t  
we  i n s e r t  the  p r o b l e m  of v a l u e s ,  of n a t i o n a l  o b j e c t i v e s  in  t e r m s  of v a l u e s ,  
b e y o n d  tha t  point  we p r o b a b l y  l i m i t  the  use  of  o p e r a t i o n s  r e s e a r c h .  
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A l o n g  t h e s e  l i n e s  s o m e  of  y o u  m a y  h a v e  b e e n  r e a d i n g  s o m e  of  
C h a r l e s  H i t c h ,  o f  t h e  R a n d  C o r p o r a t i o n .  H i t c h  a n d  o n e  of  h i s  c o l l e a g u e s  
h a v e  r e c e n t l y  c o m e  up  w i t h  a n  e x c e l l e n t  v o l u m e  on  t h e  e c o n o m i c s  o f  n a -  
t i o n a l  d e f e n s e .  I t  i s  b a s e d  on  a g o o d  d e a l  o f  w o r k  t h a t  h a s  b e e n  d o n e  a t  
t h e  R a n d  C o r p o r a t i o n .  I w a s  i n t e r e s t e d  in  f i n d i n g  t h a t  H i t c h  f e e l s  t h a t  
t h e r e  a r e  l i m i t s  to  t h e  u s e  of  o p e r a t i o n s  r e s e a r c h ;  t h a t  w h e n  w e  n o  l o n g e r  
h a v e  a v a l u e - f r e e  s i t u a t i o n ,  w e  c a n n o t  u s e  o p e r a t i o n s  r e s e a r c h .  

Q U E S T I O N :  Y o u  m e n t i o n e d  t h e  c a s e  of  t h e  t w o  l e v e l s - - P r e s i d e n t i a l  
a n d  D e p a r t m e n t  o f  D e f e n s e ;  t h a t  a t  t h a t  l e v e l  t h e r e  s h o u l d  b e  s o m e  a u t h o r -  
i t y  to  d i r e c t  r e s e a r c h  in  f u r t h e r i n g  o u r  o b j e c t i v e s .  H a v e  y o u  s e e n  t h a t  
t h e y  a c t u a l l y  h a v e  i t  n o w ,  e v e n  t h o u g h  we  h a v e  e s t a b l i s h e d  t h e s e  t w o  p o s i -  
t i o n s  a n d  t h e y  a r e  c e r t a i n l y  p o w e r f u l  i n  t h e  c a s e  o f  D r .  Y o r k  a n d  c a n  d o  
t h i s ;  b u t  c a n  y o u  p o i n t  to  s o m e  p r o j e c t s  w h i c h  t h e y  h a v e  i n i t i a t e d  a t  t h a t  
l e v e l  d i r e c t l y ?  O r  d o  t h e y  n o t  h a v e  a n y ?  

D R .  L Y O N S :  I w o u l d  a l m o s t  s a y  t h a t  y o u  a l l  w o u l d  p r o b a b l y  b e  b e t -  
t e r  j u d g e s  t h a n  I,  e s p e c i a l l y  t h o s e  of  y o u  w h o  a r e  in  R & D w o r k  in  t h e  
d e p a r t m e n t s .  

L e t  m e  m e n t i o n  o n e  o r  t w o  i n s t a n c e s  t h a t  I k n o w  a b o u t ;  a n d  m y  
s o u r c e s  a r e  o n l y  t h e  p u b l i c  r e c o r d s  a n d  o c c a s i o n a l  c o n v e r s a t i o n s  a n d  
i n t e r v i e w s  w h i c h  I m i g h t  h a v e  h a d .  

I t h i n k  of  o n e  i n s t a n c e ,  f o r  e x a m p l e ,  in  w h i c h  a v e r y  h i g h - r a n k i n g  
o f f i c e r  in  R & D w o r k  w a s  s t y m i e d  b e c a u s e  h e  c o u l d n ' t  g e t  t h e  f u n d s  t h a t  
h e  w a n t e d ,  e v e n  f r o m  t h e  D e f e n s e  D e p a r t m e n t ;  a n d  s o  h e  r e s o r t e d  to  c o n -  
t a c t i n g  o n e  of  t h e  m e m b e r s  of  t h e  P r e s i d e n t ' s  S c i e n t i f i c  A d v i s o r y  C o m -  
m i t t e e .  H e  k n e w  t h i s  s c i e n t i s t  w a s  i n t e r e s t e d  in  t h i s  p r o b l e m  a n d  k n e w  
s o m e t h i n g  a b o u t  i t .  T h e  s c i e n t i s t ,  b y  i n t e r v e n i n g ,  t h r o u g h  M r .  K i l l i a n ' s  
o f f i c e  p r e s u m a b l y ,  w a s  a b l e  to  g e t  t h e  p r o j e c t  i n t o  o p e r a t i o n .  M y  o w n  
i n f o r m a t i o n  i s  t h a t  t h i s  i s  no t  a n  i s o l a t e d  c a s e ;  t h a t  t h i s  i s  h a p p e n i n g .  

I n d e e d  I s u s p e c t  t h i s  i s  e x a c t l y  o n e  of  t h e  r e a s o n s  w h y  t h e r e  a r e  
m a n y  l e g i s l a t o r s  w h o  w o u l d  l i k e  to  h a v e  a D e p a r t m e n t  of  S c i e n c e  a n d  
T e c h n o l o g y - - b e c a u s e  a D e p a r t m e n t  of  S c i e n c e  a n d  T e c h n o l o g y  w o u l d  
h a v e  to  c o m e  up f o r  y e a r l y  a p p r o p r i a t i o n s ;  a n d  a S e c r e t a r y  o f  a D e p a r t -  
m e n t  of  S c i e n c e  a n d  T e c h n o l o g y  w o u l d  h a v e  to  r e s p o n d  to  c e r t a i n  q u e s -  
t i o n s  a n d  i n q u i r i e s  m a d e  by  C o n g r e s s  a b o u t  i n c i d e n t s  s u c h  a s  t h e s e .  
B u t  a S p e c i a l  A s s i s t a n t  to  t h e  P r e s i d e n t  d o e s  n o t  n e c e s s a r i l y  h a v e  t o .  
I k n o w  t h a t  t h e r e  h a v e  b e e n  s o m e  C o n g r e s s m e n  w h o  h a v e  b e e n  a l i t t l e  
u n e a s y  a b o u t  t h i s  k i n d  of  p r o b l e m ,  w h i c h  s u g g e s t s ,  in  i t s e l f ,  t h a t  t h e r e  
i s  a g o o d  d e a l  of  u n u s u a l  p o w e r  in  t h e s e  p l a c e s .  
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S T U D E N T :  What  I had  in  m i n d  t h e r e  w e r e  p r o j e c t s  of i n t e r e s t  
to a l l  t h r e e  s e r v i c e s .  I p e r s o n a l l y  c a n ' t  th ink  of one  p r o j e c t  tha t  t h e y  
have  i n i t i a t e d .  

DR. LYONS: T h e r e  is  a n o t h e r  kind of p r o b l e m .  When we s e e k  
to i den t i fy  p a r t i c u l a r  p r o j e c t s ,  it  m a y  be  the  w r o n g  way t o  a p p r o a c h  
t h i s  p r o b l e m ,  b e c a u s e  we c e r t a i n l y  n e e d  b a s i c  r e s e a r c h  tha t  does  
not  have  i m m e d i a t e  use ;  and th i s  is  s o m e t h i n g  tha t  the D e p a r t m e n t s  
c anno t  e n t i r e l y  do t h e m s e l v e s .  The  Off ice  of Nava l  R e s e a r c h  has  
done a m a g n i f i c e n t  job,  as  have  o t h e r s .  I po in t ed  to the ONR b e c a u s e  
t h e y  w e r e  the  f i r s t  ones  to do th i s .  

But i t ' s  peanu t s  to what  we shou ld  have  had a l l  th i s  t i m e ,  you 
s e e .  What  D r .  K i l l i a n ' s  and Dr .  Y o r k ' s  o f f i ce s  can  s t i m u l a t e  m o r e  
is  not i n d i v i d u a l  p r o j e c t s ,  but  jus t  s t r a i g h t  r e s e a r c h ,  m o r e  than  we 
had b e f o r e ,  and to s u p p o r t  m o r e  w o r k  on the  o u t s i d e .  

T h e r e  is  a l so  a n o t h e r  need ,  and th is  i s  a need  to d e v e l o p  a t e c h -  
n i c a l  c a p a b i l i t y  at the  D e f e n s e  l e v e l ,  so tha t  t h e r e  is  a r e a s o n a b l e  
b a s i s  fo r  j u d g m e n t  w h e n  two r i v a l  t e c h n o l o g i c a l  s y s t e m s  c o m e  up 
f o r  e v a l u a t i o n .  

WSEG, of c o u r s e ,  has  b e e n  a v a i l a b l e  fo r  e v a l u a t i o n  on r e q u e s t ,  
and  the  r e q u e s t  u s u a l l y  had to c o m e  f r o m  the  Jo in t  Ch ie f s  o r  f r o m  the 
i n d i v i d u a l  s e r v i c e s .  But  so  long as  t h e r e  was  no i n d e p e n d e n t  a u t h o r -  
i ty  at the  D e f e n s e  l eve l ,  it  was  r a r e  when  WSEG had a r e q u e s t  and 
c o u l d  a c t u a l l y  m o v e  in d e c i s i v e l y  and m a k e  a pos i t i ve  c o n t r i b u t i o n ;  
a l t hough  WSEG did on o c c a s i o n  m a k e  a p o s i t i v e  c o n t r i b u t i o n .  

T h i s  i s  not  a v e r y  s a t i s f a c t o r y  a n s w e r .  But I t h ink  tha t  s o m e  of 
you m i g h t  have  g r e a t e r  a c c e s s  to i n f o r m a t i o n  on tha t  than  I h a v e .  One 
t h i n g  I wou ld  a p p r e c i a t e .  If any of you know of any th ing  tha t  would  put 
m y  o b s e r v a t i o n s  in e r r o r ,  I would  be  p l e a s e d  to know about  i t .  

QUESTION:  My q u e s t i o n  is  s o r t  of c o r r e l a t e d  wi th  th i s  o t h e r  one ,  
but  we have  b e e n  p r e s e n t e d  wi th  s t a t i s t i c s  to the  e f fec t  tha t  the  R u s -  
s i a n s  have  b e e n  m a k i n g  g r e a t e r  s t r i d e s  in the  p r o d u c t i o n  of e n g i n e e r s  ¢ 
and t e c h n i c a l  p e r s o n n e l  t han  we a r e .  T h e r e f o r e  we a s s u m e  tha t  we  
m a y  have  f a l l e n  b e h i n d  on the  p r o d u c t i o n  of e x p e r t s .  In add i t i on  to 
t h i s ,  m y  o b s e r v a t i o n  in the  G o v e r n m e n t  s e r v i c e  has  s o r t  of l e d  m e  to 
b e l i e v e  tha t  we  m a n y  t i m e s  t ake  an e n g i n e e r  and s a d d l e  h im wi th  p r o -  
c u r e m e n t  m a n a g e m e n t  r e s p o n s i b i l i t y  r a t h e r  t han  l e t t i ng  h im d e a l  wi th  
s c i e n t i f i c  and e n g i n e e r i n g  w o r k .  My ques t i on ,  then,  a long  th i s  l i ne  i s ,  
Can  we get  to the  point  of i n t e g r a t i n g  th i s  s c i e n t i f i c  i n d i v i d u a l  so m u c h  
in to  ou r  s o c i a l  and p o l i t i c a l  a r e a s  wi thou t  j e o p a r d i z i n g  his  s c i e n t i f i c  ~" 
e f fo r t  ? 17 
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D R .  L Y O N S :  L e t  m e  s e e  i f  I g e t  t h i s  r i g h t - - t h a t  w e  a c t u a l l y  u s e  
s c i e n t i s t s  a n d  e n g i n e e r s  f o r  o t h e r  t h i n g s ,  s o  t h a t  t h e y  a r e  n o t  b e i n g  e m -  
p l o y e d  a s  s c i e n t i s t s  a n d  e n g i n e e r s  a n d  t h a t  t h i s  i s  p o o r  u t i l i z a t i o n  of  
m a n p o w e r .  I s  t h a t  t h e  p o i n t  of  y o u r  q u e s t i o n ?  

S T U D E N T :  I s a y ,  t h i s  i s  m y  o b s e r v a t i o n .  I w 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  m a n  f o r  a s h o r t  p e r i o d  of  t i m e ,  a n d  I h a v e  o b s e r v e d  a c t u a l  
s c i e n t i s t s  d o i n g  l i t t l e  m o r e  t h a n  a d m i n i s t e r i n g  a c o n t r a c t  w i t h  s o m e b o d y  
e l s e  o u t s i d e .  

D R .  L Y O N S :  I t h i n k  t h a t  t h e  m a n a g e m e n t  a n d  u t i l i z a t i o n  of  o u r  r e -  
s o u r c e s ,  w h i c h  y o u ,  I a m  s u r e ,  h a v e  b e e n  g e t t i n g  i n t o  o r  w i l l  b e  g e t t i n g  
i n t o  h e r e  a t  t h e  C o l l e g e ,  i s  a n  e s s e n t i a l  p a r t  o f  o u r  p r o b l e m .  

In  t h e  p a s t  we  h a v e  g i v e n  t h i s  v e r y  l i t t l e  a t t e n t i o n .  W e  h a v e  b e e n  
c o n c e r n e d  w i t h  t h e  o t h e r  e c o n o m i c  f a c t o r s ,  w i t h  t h e  a l l o c a t i o n  of  m a t e -  
r i a l  r e s o u r c e s ,  a n d  we  h a v e  n e g l e c t e d  o u r  m a n p o w e r  r e s o u r c e s .  T h e r e ' s  
n o  q u e s t i o n  a b o u t  t h i s .  L e t  m e  r e f e r  to  s o m e  of  t h e  s t u d i e s ,  f o r  e x a m p l e ,  
t h a t  P r e s i d e n t  E i s e n h o w e r ,  w h e n  h e  w a s  p r e s i d e n t  of  C o l u m b i a ,  d i d  g e n -  
e r a t e  t h r o u g h  t h e  N a t i o n a l  M a n p o w e r  C o m m i s s i o n ,  w o r k i n g  u n d e r  t h e  d i -  
r e c t i o n  of  D r .  E l i  G i n z b e r g .  

W e  in  t h e  u n i v e r s i t i e s  a n d  c o l l e g e s  h a v e  a r e s p o n s i b i l i t y  h e r e  in  t h e  
p r o d u c t i o n  o f  m o r e  e n g i n e e r s  a n d  s c i e n t i s t s .  P r i v a t e  i n d u s t r y  h a s  a r e -  
s p o n s i b i l i t y  in  t h e  u t i l i z a t i o n  of s c i e n t i s t s  a n d  e n g i n e e r s .  A n d  c e r t a i n l y  
t h e  G o v e r n m e n t  h a s .  

W e  m u s t  b e  c a r e f u l  of  o n e  t h i n g ,  h o w e v e r - - t h a t  s i m p l y  b e c a u s e  a 
m a n  h a s  a t a g  on  h i m - - " I  a m  a n  e n g i n e e r  b e c a u s e  I h a p p e n  to  h a v e  a 
d e g r e e  in  e n g i n e e r i n g "  o r  "I  a m  a s c i e n t i s t  b e c a u s e  I h a p p e n  to  h a v e  a 
d e g r e e  in  s c i e n c e "  d o e s n ' t  m a k e  h i m  a g o o d  s c i e n t i s t  o r  e n g i n e e r .  T h e  
p e r s o n n e l  p e o p l e  h a v e  to  m a k e  j u d g m e n t s  a b o u t  t h i s .  V e r y  o f t e n  a m a n  
w h o  h a s  b e e n  t r a i n e d  a s  an  e n g i n e e r  m a k e s  a d a r n e d  g o o d  a d m i n i s t r a t o r  
a n d  h e ' s  n o t  a v e r y  g o o d  e n g i n e e r .  B u t  t h e r e  i s  s o m e t h i n g  a b o u t  a n  e n -  
g i n e e r i n g  e d u c a t i o n  w h i c h  d o e s  t e a c h  h i m  to  g r a p p l e  w i t h  a l o t  of  p r o b -  
l e m s ,  w e a v e  t h e m  t o g e t h e r  s o  t h a t  t h e y  c a n  b e  f o c u s s e d  on a s i n g l e  
o b j e c t i v e .  

A n o t h e r  a s p e c t  o f  t h i s ,  a s  y o u  w e l l  k n o w ,  i s  t h a t  in  a c t u a l l y  a d m i n -  
i s t e r i n g  a c o n t r a c t ,  a n  e n g i n e e r i n g  c o n t r a c t ,  y o u  d o  n e e d  s o m e  e n g i n e -  
e r i n g  a n d  s c i e n t i f i c  a d v i c e .  E i t h e r  y o u  h a v e  i t  y o u r s e l f  o r  y o u  h a v e  to  
g e t  i t  f r o m  s o m e b o d y  w h o  h a s  i t .  So t h a t  in  m a n y  r e s p e c t s  w e  c a n  u s e  
e n g i n e e r s  f o r  t h i s  k i n d  o f  j o b ,  t h o u g h  I w o u l d  a g r e e  w i t h  y o u .  I t h i n k  
we  h a v e  to  b e  v e r y  c a r e f u l  t h a t  we  a r e  u s i n g  o u r  m a n p o w e r  s o  t h a t  w e  
c a n  g e t  t h e  b e s t  o u t  of  p e o p l e .  
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I ' m  a f r a i d  t h a t  s o m e  of  o u r  p e r s o n n e l  p r a c t i c e s  h a v e n ' t  b e e n  t e r -  
r i b l y  e f f i c i e n t  in  p r i v a t e  i n d u s t r y  a n d  in  t h e  G o v e r n m e n t  a n d  in  u n i v e r s i -  
t i e s ;  s o  t h a t  w e  h a v e n ' t  r a i s e d  p e o p l e  to  t h e  h i g h e s t  p o t e n t i a l  o f  w h i c h  
t h e y  a r e  c a p a b l e .  T h e r e  i s  c e r t a i n l y  a g o o d  d e a l  o f  w o r k  to  b e  d o n e  
t h e r e .  A n d  i f  t h e r e  a r e  a n y  p e r s o n n e l  p e o p l e  h e r e ,  I ' d  b e  p l e a s e d  to  
h e a r  y o u r  p o i n t  of  v i e w .  

Q U E S T I O N :  D o c t o r ,  f r o m  a n  o r g a n i z a t i o n a l  v i e w p o i n t  s o l e l y ,  h a s  
n o t  t h e  P r e s i d e n t  h a d  f o r  a b o u t  t h e  l a s t  100 y e a r s  a n  o f f i c e  of s c i e n t i f i c  
a d v i c e ,  l i k e  t h e  N a t i o n a l  A c a d e m y  of  S c i e n c e s  o r  t h e  N a t i o n a l  R e s e a r c h  
C o u n c  i l  ? 

D R .  L Y O N S :  Y e s .  W e ' v e  h a d  a n  A c a d e m y  of  S c i e n c e s ,  b u t  i t  p e r -  
f o r m s  a c o m p l e t e l y  d i f f e r e n t  f u n c t i o n .  T h e r e  i s  no  q u e s t i o n  b u t  t h a t  t h e  
P r e s i d e n t  c o u l d  h a v e  m a d e  a n y b o d y  a s p e c i a l  a s s i s t a n t .  H e  c o u l d  h a v e  
h a d  a s c i e n t i f i c  s p e c i a l  a s s i s t a n t  i n  1947 a n d  a s k e d  h i m  to  go a b o u t  d o i n g  
c e r t a i n  w o r k  a n d  u s e d  h i s  P r e s i d e n t i a l  p o w e r  t o  a c t u a l l y  c r e a t e  s o m e  of  
t h e  t h i n g s  t h a t  w e r e  c r e a t e d  a f t e r  1958 .  T h e r e ' s  n o  q u e s t i o n  a b o u t  t h a t .  

I t h i n k  t h a t  v e r y  o f t e n  a P r e s i d e n t  w i l l  u s e  t h e  p o w e r  t h a t  h e  f e e l s  
t h e  p e o p l e  w i l l  s u p p o r t ,  t h a t  h e  f e e l s  C o n g r e s s  w i l l  s u p p o r t .  I c a n n o t  
c o n c e i v e ,  f o r  e x a m p l e ,  in  t h e  l a t e  f o r t i e s  o f  t h e  P r e s i d e n t  u s i n g  t o o  
m u c h  p o w e r  in  t h i s  p a r t i c u l a r  a r e a .  I ' m  n o t  s u r e  h e  w o u l d  h a v e  b e e n  
s u p p o r t e d  b y  C o n g r e s s .  I ' m  n o t  s u r e  h e  w o u l d  h a v e  b e e n  s u p p o r t e d  b y  
t h e  p e o p l e .  U n f o r t u n a t e l y ,  w e  n e e d e d  t h e  k i n d  of  s h o c k  t h a t  w e  go t  in  
O c t o b e r ,  1957.  We  d o n ' t  l i k e  t h e  i d e a  t h a t  we  n e e d e d  i t ,  a n d  a s  we  l o o k  
b a c k  a n d  t h i n k ,  W h y  d id  we  n e e d  t h i s  k i n d  of  s h o c k ?  

N o w ,  in  d i r e c t  r e s p o n s e  to  y o u r  q u e s t i o n ,  t h e  N a t i o n a l  A c a d e m y  w a s  
s e t  up  f o r  a n  e n t i r e l y  d i f f e r e n t  p u r p o s e .  In  D o n  K. P r i c e ' s  b o o k  " G o v -  
e r n m e n t  a n d  S c i e n c e ,  " h e  r e c o u n t s  t h e  e a r l y  h i s t o r y  of  t h e  N a t i o n a l  A c a d -  
e m y .  I t  r e a l l y  w a s  s e t  up  a s  a n  h o n o r i f i c  a c a d e m y ,  a n d  w a s  a v a g u e  
a t t e m p t  t o  s e e k  to  d e v e l o p  a c l e a r i n g h o u s e  f o r  s c i e n c e  a n d  t e c h n o l o g y .  

B u t  i t  n e v e r  c o u l d  r e a l l y  t a k e  a v e r y  a g g r e s s i v e  s t a n d .  A n d  t h e  
r e a s o n  w a s  t h a t  t h i s  w o u l d  h a v e  m e a n t  G o v e r n m e n t  i n t e r v e n t i o n ,  i n d i -  
r e c t l y  i f  n o t  d i r e c t l y ,  i n t o  a v e r y  l a r g e  a n d  v e r y  p r i v a t e  s e c t o r  of  o u r  
s o c i e t y  a n d  m a n y  s e c t o r s  of  o u r  e c o n o m y .  

B u t  i f  w e  a r e  g o i n g  to  h a v e  a n a t i o n a l  p o l i c y  on  s c i e n c e  a n d  t e c h n o l -  
o g y ,  a n d  i f ,  a s  I b e l i e v e ,  s c i e n c e  m u s t  b e c o m e  a n  i n s t r u m e n t  o f  n a t i o n a l  
p o l i c y ,  t h e n  i t  d o e s  m e a n  a n  a g g r e s s i v e  a n d  a c t i v e  p r o g r a m  on  b e h a l f  o f  
t h e  G o v e r n m e n t ,  n o t  o n l y  in  t e r m s  of  G o v e r n m e n t  s c i e n c e  p r o g r a m s ,  
p e r  s e ,  b u t  a l s o  in  t e r m s  of  t h o s e  s c i e n t i f i c  r e s e a r c h  a n d  d e v e l o p m e n t  
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p r o g r a m s  i n ' i n d u s t r y  and in u n i v e r s i t i e s .  T h e r e ' s  no ge t t i ng  away  f r o m  
it .  

The Na t iona l  A c a d e m y  p e r f o r m s  a n u m b e r  of f unc t i ons .  T h e y  h a v e  
annua l  m e e t i n g s ,  s c i e n t i s t s  r e p o r t  t h e r e ,  and  t h e r e f o r e  s c i e n t i s t s  in  
u n i v e r s i t i e s  and i n d u s t r y  and s c i e n t i s t s  in G o v e r n m e n t  know what  is  go ing  
on.  But i t ' s  a m o r e  l e i s u r e l y  kind of o r g a n i z a t i o n  than  the  one that  we 
have  begun  to c o n s t r u c t  s i n c e  O c t o b e r  of 1957. 

C O L O N E L  KNOX: Dr .  Lyons ,  we a p p r e c i a t e  v e r y  m u c h  the  s t i m u -  
l a t i ng  p r e s e n t a t i o n  you have  m a d e  and y o u r  f ine  r e s p o n s e  d u r i n g  the  
q u e s t i o n  p e r i o d .  On beha l f  of the  whole  C o l l e g e ,  I want  to thank  you 
v e r y  m u c h .  

(31 Ju ly  1 9 6 1 - - 5 , 4 0 0 ) B / e k h  
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