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GENERAL HOUSEMAN: It's almost trite for me to say that we are 
interested in research and development in industry, but I thinkit doesn't 
hurt to mention that we are interested in it for a variety of reasons, one 
of which is that research and development has become one of the big 
businesses of industry and one of the major segments of industry, par- 
ticularly since the war. And also some knowledge of how research and 
development is done in industry is an aid to us who are interested in 
research and development within the various facets of the Government 

service. 

O u r  s p e a k e r  t h i s  m o r n i n g  i s  v i c e  p r e s i d e n t  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  of  U n i o n  C a r b i d e .  T h i s  i s  o n e  o f  t h e  l a r g e r  i n t e g r a t e d  o r -  
g a n i z a t i o n s  a n d  i n  t h e  f o r e f r o n t  i n  r e s e a r c h  a n d  d e v e l o p m e n t .  H e ' s  a 
v e r y  b u s y  m a n ,  a s c i e n t i s t  a n d  a n  e n g i n e e r .  W e ' v e  h a d  t o  d r a g  h i m  
a w a y  f r o m  h i s  v e r y  b u s y  s e s s i o n  t h i s  w e e k .  In  f a c t ,  w e  h a v e  t a k e n  h i m  
a w a y  f r o m  a m o r n i n g  s e s s i o n  w i t h  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 .  H e  
t o l d  m e  a f e w  m o m e n t s  a g o  t h a t  h e  i s  i n v o l v e d  in  t h e  h i g h w a y  r e s e a r c h  
board activities of that council. 

W e  a r e  p a r t i c u l a r l y  h a p p y  t o  h a v e  D r .  A u g u s t u s  K i n z e l  t o  t a l k  t o  u s  
t h i s  m o r n i n g .  T h i s  i s  h i s  s e c o n d  v i s i t  t o  t h e  C o l l e g e .  

D R .  K I N Z E L :  T h a n k  y o u  v e r y  m u c h  G e n e r a l .  

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

i n t o  t h e m  f u r t h e r  i n  t h e  d i s c u s s i o n  p e r i o d .  

N o w ,  t h e  w h o l e  q u e s 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  h a s  c h a n g e d  
r a d i c a l l y  i n  r e c e n t  y e a r s .  I t  w a s n ' t  s o  l o n g  a g o  w h e n  y o u  c o u l d  c o u n t  
o n  t h e  f i n g e r s  o f  t w o  h a n d s ,  m a y b e  e v e n  o n e  h a n d ,  t h o s e  i n d u s t r i a l  e s -  
t a b l i s h m e n t s  t h a t  t r u l y  f o s t e r e d  r e s e a r c h  r a t h e r  t h a n  d e v e l o p m e n t .  A n d  
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e v e n  t o d a y  you  h e a r  a g r e a t  d e a l  abou t  the  a m o u n t s  of m o n e y  tha t  a r e  
b e i n g  s p e n t  on r e s e a r c h  and  d e v e l o p m e n t ;  bu t  only  in the  l a r g e r  and  m o r e  
s o p h i s t i c a t e d  i n d u s t r i a l  c o m p a n i e s  do you h a v e  r e s e a r c h  a s  i t  i s  n o r -  
m a l l y  t hough t  of by the  a c a d e m i c  p e o p l e .  T h i s  i s  the  a c i d  t e s t  a s  to 
w h e t h e r  i t ' s  r e s e a r c h  o r  d e v e l o p m e n t .  

Now,  w h e n  you  t a l k  abou t  r e s e a r c h  in the i n d u s t r i a l w o r l d ,  the  f i r s t  
q u e s t i o n ,  of c o u r s e ,  i s ,  W h y ?  T h e  o b j e c t i v e  of i n d u s t r y  i s  to m a k e  
m o n e y .  In so  do ing ,  i t  s e r v e s  the  p u b l i c .  If it  d o e s n ' t  s e r v e  t h e p u b l i c  
w e l l ,  i t  i s n ' t  go ing  to m a k e  m o n e y  and  it  i s n ' t  go ing  to l a s t .  But  t h i s  i s  
the  w a y  in w h i c h  you  m a k e  m o n e y - - b y  s e r v i n g  the  pub l i c  w e l l .  S o w h e n  
I s ay  I ' m  go ing  to t a l k  abou t  r e s e a r c h ,  you i m m e d i a t e l y  a s k  the  q u e s -  
t i on .  How d o e s  t h i s  c o n t r i b u t e  to m a k i n g  m o n e y ?  

It's pretty easy to understand development. You've got an idea. 
You've got something that is wanted, that is required, or you think it is. 
So you go ahead and bring it to the stage where i t 's  a finished product 
suitable for general use. It's easy to see how you make money that way. 

But research is a little more difficult. For a while people thought 
of research in industry as sort of set aside. It wasn't really part of 
the main activity. It was something that some companies did because 
they thought it was a good thing. 

Wel l ,  any  t i m e  t h i s  h a p p e n s  you  can  be s u r e  tha t  tha t  p a r t i c u l a r  
c o m p a n y  and  tha t  p a r t i c u l a r  r e s e a r c h ,  i f  t h i s  i s  the  w a y  i t ' s  h a n d l e d ,  i s  
i n e f f e c t i v e .  R e s e a r c h  h a s  to  be  an  i n t e g r a l  p a r t  of t he  t o t a l  i n d u s t r i a l  
o p e r a t i o n .  It  c a n n o t  be  a th ing  s e t  off on the  s i d e .  When  tha t  h a p p e n s ,  
t h e r e  i s  l a c k  of c o m m u n i c a t i o n .  The  t e c h n o l o g i c a l  s u c c e s s e s  do no t  
r e s u l t ,  in r e a s o n a b l e  t i m e  o r  r e a s o n a b l e  d e g r e e ,  in e x p l o i t a b l e  p r o d -  
u c t s ,  and I u s e  the  w o r d  " e x p l o i t a b l e "  in i t s  good and  t r u e  s e n s e .  

So you  s t a r t  out w i th  the  poin t  of v i e w  tha t  the  p u r p o s e  of r e s e a r c h  
in i n d u s t r y ,  i s  to m a k e  m o n e y .  Now,  if  you  g lue  y o u r  e y e  to tha t  a lone ,  
y o u  a l s o  ge t  in to  t r o u b l e ,  b e c a u s e  t h i s  l e a d s  to v e r y  s h o r t - r a n g e  t h i n k -  
i n g - - i f  y o u r  e y e s  a r e  too c l o s e l y  g l u e d  to t h i s .  But  you  m u s t  n e v e r  
f o r g e t  i t  w h e n  y o u ' r e  r u n n i n g  r e s e a r c h  in i n d u s t r y .  When  you  f o r g e t  i t  
i s  w h e n  you  go down the  b lue  sky  r o u t e ,  and a f t e r  a w h i l e  you  f ind tha t  
t h e r e ' s  a new r e s e a r c h  d i r e c t o r  in  tha t  c o m p a n y ,  o r  t h e y ' v e  cut  t h e i r  
b u d g e t ,  o r  s o m e t h i n g  e l s e .  
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N o w ,  w h e n  I s a y  y o u  m u s t  k e e p  i t  i n  m i n d  w i t h o u t  f o c u s s i n g  o n  i t  t o o  
i n t e n s e l y ,  w h a t  I m e a n  i s  t h a t  t h e  w a y  in  w h i c h  r e s e a r c h  m a k e s  m o n e y  
f o r  a c o r p o r a t i o n  i s ,  o f  c o u r s e ,  b y  p r o v i d i n g  n e w  p r o d u c t s  a n d  p r o c -  
e s s e s .  B u t  t h e s e  t h i n g s  d o n ' t  c o m e  i n t o  b e i n g  b y  t h e m s e l v e s .  S o m e -  
b o d y  h a s  t o  h a v e  a n  i d e a .  W h e r e  d o  t h e s e  i d e a s  c o m e  f r o m ?  T h e y  
c o m e  f r o m  n e w  f a c t s  o r  n e w  a s s e m b l a g e s  o f  f a c t s .  

W h e r e  do  t h e y  c o m e  f r o m ?  T h e y  c o m e  f r o m  r e s e a r c h .  T h e y  c o m e  
a s  t h e  r e s u l t  o f  e x p e r i m e n t a t i o n ,  w h e t h e r  t h e  e x p e r i m e n t a t i o n  b e  a 
m e n t a l  e x e r c i s e  t h a t  f i n a l l y  e n d s  u p  on  a c o m p u t e r ,  o r  w h e t h e r  i t  b e  
t e s t  t u b e s  w h e r e  y o u  m i x  c h e m i c a l s  o r  m e t a l s  a n d  c o m e  u p  w i t h  a n e w  
p l a s t i c ;  o r  w h e t h e r  i t  b e  s o m e t h i n g  t h a t  y o u  f i r s t  d o  on t h e  c o m p u t e r  
a n d  t h e n  p u t  i n  t h e  t e s t  t u b e s  a n d  s h o w  t h a t  y o u ' v e  g o t  a n e w  p l a s t i c ,  
h a v i n g  a c t u a l l y  p r o d u c e d  i t  o n  p a p e r  b e f o r e  y o u  w e n t  i n t o  t h e  l a b o r a t o r y .  
B u t  t h i s  i s  r e s e a r c h ,  a n d  i t ' s  l o n g - r a n g e  r e s e a r c h ;  a n d  y o u  d o n ' t  k n o w  
w h e r e  y o u ' r e  g o i n g .  I t ' s  i n t a n g i b l e .  T h i s  i s  w h a t  m a k e s  i t  d i f f i c u l t .  

N o w ,  in  m o s t  c o r p o r a t i o n s ,  l a r g e  o n e s ,  y o u  h a v e  a v i c e  p r e s i d e n t  
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 .  Y o u  w i l l  n o t  h a v e  a g e n e r a l  v i c e  p r e s i -  
d e n t  f o r  s a l e s  i n  t h e  l a r g e  c o r p o r a t i o n s .  Y o u  h a v e  a v i c e  p r e s i d e n t  i n  
e a c h  d i v i s i o n  f o r  s e l l i n g .  T h e  s a m e  w i t h  p r o d u c t i o n ,  a n d  s o  o n .  N o w ,  
w h y  d o  y o u  h a v e  a v i c e  p r e s i d e n t  f o r  r e s e a r c h  of  a c o r p o r a t i o n  a n d  d o n ' t  
h a v e  a v i c e  p r e s i d e n t  f o r  p r o d u c t i o n  a n d  s o  f o r t h  a n d  s o  o n ?  I a m  d i s -  
t i n g u i s h i n g  n o w  b e t w e e n  a s i n g l e  c o m p a n y  a n d  a l a r g e  c o r p o r a t i o n .  

The reason is very simple. In sales management can be given 
figures, tangible figures, tangible results, immediate in character, by 
which to judge performance. You know the company is making money. 
The balance sheet shows it. You know what your costs are. You know 
what your productivity is. You know what your sales are. You may 
have nice curves to prove that a certain sales campaign has done a cer- 
tain thing. In other words, these various factors and elements of a 
business can be measured with a certain degree of precision, true, not 
perfectly, but sufficiently well so that a president or an executive vice 
president or a management official of some kind can judge what is hap- 
pening. 

In  r e s e a r c h  y o u ' v e  g o t  a d i f f e r e n t  s i t u a t i o n .  In  t h e  f i r s t  p l a c e ,  
y o u ' v e  g o t  a t i m e  d e l a y .  W e  s a y  " S e v e n  y e a r s  f r o m  t e s t  t u b e  to  t a n k  
c a r .  " M a y b e  i t ' s  s e v e n ,  m a y b e  i t ' s  f i v e ,  m a y b e  i t ' s  t e n ;  b u t  y o u ' v e  g o t  
a t i m e  d e l a y .  I c a n  t e l l  m y  b o s s ,  a n d  p r o v e  t o  h i m  c o n c l u s i v e l y ,  t h a t  
t h e  r e s e a r c h  t h a t  w a s  f i n i s h e d  o r  t h a t  w a s  d o n e  s e v e n  y e a r s  a g o  i s  t o d a y  
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paying off fivefold, tenfold, whatever it may happen to be in any given 
part of the corporation or all told. That's fine. But what can I tell 
him about the research that is going on today? 

I c a n  only  r e a s o n  by  a n a l o g y  tha t  b e c a u s e  i t  a l w a y s  has  in the  p a s t ,  
s e v e n  y e a r s  l a t e r ,  pa id  off on a c e r t a i n  b a s i s ,  t ha t  w h i c h  we a r e  do ing  
t o d a y  w i l l  a l s o  pay  off s e v e n  y e a r s  f r o m  now.  M a y b e  it  w i l l  and  m a y b e  
i t  w o n ' t .  T h e r e  i s  no w a y  to t e l l .  I t ' s  a m a t t e r  of j u d g m e n t .  

So w h y  do you  have  a v i c e  p r e s i d e n t  f o r  r e s e a r c h ?  B e c a u s e  t h i s  
i s  an a r e a  in w h i c h  j u d g m e n t  m u s t  be  a p p l i e d ,  w i th  r e l a t i v e l y  few t a n -  
g i b l e  f a c t s .  And t h i s  i s  a t ype  of j u d g m e n t  tha t  m a n a g e m e n t  i t s e l f  c a n  
a p p l y  on ly  by v i r t u e  of s p e c i a l  t r a i n i n g  of the  type  tha t  i s  r e q u i r e d  in 
the  r e s e a r c h  and  t e c h n i c a l  w o r k .  So the  v i c e  p r e s i d e n t  fo r  r e s e a r c h  in  
a c o r p o r a t i o n  is  r e a l l y  the  p r e s i d e n t ' s  a l t e r  ego  in th i s  a r e a .  And t h i s  
b r i n g s  us  o v e r  t o w a r d  the  w h o l e  m a n a g e m e n t  p r o b l e m  w i t h  r e s p e c t  to 
r e s e a r c h  and d e v e l o p m e n t .  

To s t a r t  w i th ,  you  m u s t  s e t  up in s u c h  a w a y  tha t  y o u r  r e s e a r c h  
p e o p l e  h a v e  a t  one  and the  s a m e  t i m e  f r e e d o m  of a c t i o n ,  f r e e d o m  to 
e x p l o r e ,  and  y e t  d i s c i p l i n e  and g o a l s .  I n d u s t r i a l  r e s e a r c h  d i f f e r s  f r o m  
the  a c a d e m i c ,  no t  in the  f u n d a m e n t a l  n a t u r e  of the  w o r k - - t h e  r e s e a r c h  
w h i c h  i s  done  in i n d u s t r y  i s  e v e r y  b i t  as  f u n d a m e n t a l  a s  t ha t  w h i c h  i s  
done  in the  a c a d e m i c  w o r l d - - b u t  i t  d i f f e r s  in t ha t  t h e r e  is  a goa l ,  and 
t h e r e  i s  a c e r t a i n  d i s c i p l i n e  in the  a p p r o a c h  to t ha t  goa l .  

Now,  c o m b i n e  t h i s  w i t h  f r e e d o m  of a c t i o n  of the  i n d i v i d u a l .  It  
s o u n d s  a s  if  i t ' s  c o n t r a d i c t o r y .  A c t u a l l y  i t ' s  f a i r l y  e a s y  to do,  in t ha t  
t he  g r e a t e s t  p r o b l e m  i s  no t  to a l l o w  f r e e d o m  of a c t i o n  on the  p a r t  of the  
i n d i v i d u a l  r e s e a r c h e r ,  but  to  ge t  h i m  to t a k e  i t .  

We always have the problem with the youngster coming out of school. 
"Will you let me work on anything I want to ? Will I have freedom of 
action?" We tell him: "Sure. What do you want to work on?" Well, it 
so happens that Carbide is big enough that there isn't very much that a 
fellow could want to work on that we aren't interested in in some degree. 
So we don't have too much of a problem in this way. So, fine. He 
s t a r t s  out w o r k i n g  on tha t  w h i c h  he  i s  i n t e r e s t e d  in.  

Presumably he's a bright young fellow or we wouldn't have hired 
him. He goes along on this, and all of a sudden in his findings there is 
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s o m e t h i n g  tha t  f i t s  in to  a p p l i e d  r e s e a r c h ,  s o m e t h i n g  w h i c h  c a n  be  d e -  
v e l o p e d  l a t e r ,  s o m e t h i n g  w h i c h  l e a d s  in to  an e x p l o i t a b l e  p r o d u c t  o r  
p r o c e s s .  

He s e e s  t h i s .  He c o n c e n t r a t e s  on i t .  We b e g i n  to put  t h i s  in to  o u r  
e v a l u a t i o n  m a c h i n e r y .  I t ' s  h i s  b a b y .  If we  e v a l u a t e  it  in  s u c h  a w a y  
tha t  we a r e  g o i n g  to  c a r r y  on w i th  i t ,  he w i l l  go on wi th  i t .  And t r y  and  
ge t  t ha t  f e l l o w  to t h ink  f o r  h i m s e l f  in any  o t h e r  a r e a  or  to s t a r t  a n y t h i n g  
e l s e  o r  to u s e  the  f r e e d o m  tha t  h e ' s  got  f r o m  tha t  m i n u t e  on. H e ' s  had  
i t ,  a s  i t  w e r e .  And t h i s  i s  t y p i c a l .  The  b ig  p r o b l e m  i s  to  ge t  t h e s e  
y o u n g  f e l l o w s  to c o n t i n u e  to  t h i n k  a l o n g  o r i g i n a l  l i n e s  by  u s i n g  t h e i r  
f r e e d o m .  

Th i s  l e a d s  in to  a n o t h e r  m a t t e r  h a v i n g  to  do wi th  o r g a n i z a t i o n  and 
m a n a g e m e n t .  In r e s e a r c h - - a n d  a g a i n  I a m  t a l k i n g  about  l a r g e r  c o r p o -  
r a t i o n s - - y o u  w i l l  f ind  tha t  s o m e  g roups  go in fo r  c e n t r a l i z e d  r e s e a r c h  
and  o t h e r s  fo r  d e c e n t r a l i z e d .  T h e r e  i s  m u c h  to  be  s a i d  f o r  bo th  of 
t h e s e  s y s t e m s .  Bu t  w h i c h e v e r  s y s t e m  you  h a v e ,  you  have  to r e m e m b e r  
t ha t  you  a r e  d e a l i n g  w i t h  p e o p l e ,  and tha t  c r e a t i v i t y  is  i n v o l v e d - - I  gave  
t h i s  k ind  of a t a l k  once  b e f o r e  s o m e  p r o d u c t i o n  and  s a l e s  peop le  and 
w h e n  I got  a l l  t h r o u g h ,  t h e y  sa id :  " G u s ,  t h i s  i s  f i ne .  You a r e  e m p h a -  
s i z i n g  the  i m p o r t a n c e  of the  p e r s o n a l  t o u c h  wi th  peop l e  and  the  d i f f i c u l t y  
of k e e p i n g  p e o p l e  p e r s o n a l l y  i n t e r e s t e d  and knowing  the  i n d i v i d u a l s  
c h a r a c t e r i s t i c s  so  a s  to  put t h e m  to b e s t  u s e .  I t ' s  no d i f f e r e n t  in e n g i -  
n e e r i n g  and  p r o d u c t i o n  and s a l e s .  " We l l ,  it  p r o b a b l y  i s n ' t  d i f f e r e n t ,  
bu t  I t h ink  the  d e g r e e  i s  d i f f e r e n t .  If you  w a n t  to k e e p  a m a n  c r e a t i v e ,  
he  m u s t  have  p e r s o n a l  e n c o u r a g e m e n t .  

R e s e a r c h e r s  h a v e  b e e n  c a l l e d  p r i m a  d o n n a s .  I s t a r t e d  out  as  a 
r e s e a r c h e r  in the  lab m y s e l f ,  and m a y b e  I a m  m a l i g n i n g  m y s e l f  w h e n  I 
s a y  t h i s ,  but  a s  a g r o u p  I t h i n k  t h e y  qua l i fy  abou t  10 p e r c e n t  h i g h e r  t han  
o p e r a  s i n g e r s  a s  p r i m a  d o n n a s .  T h e y  a r e  v e r y  s e n s i t i v e  and t h e y  n e e d  
the  p e r s o n a l  t o u c h .  

Now, you  can  get  t h i s  p e r s o n a l  t o u c h  in  e i t h e r  a c e n t r a l i z e d  or  a 
d e c e n t r a l i z e d  s y s t e m .  We t h i n k  tha t  i t ' s  e a s i e r  to ge t  in a d e c e n t r a l i z e d  
s y s t e m ,  w h e r e  you  h a v e  a s e r i e s  of l a b o r a t o r i e s - - i n  C a r b i d e ,  f o r  e x -  
a m p l e ,  we  h a v e  26 d i f f e r e n t  l a b o r a t o r i e s  r i g h t  now,  in w h i c h  we m a k e  
a v a l i a n t  a t t e m p t - - a n d  so f a r  i t  h a s  b e e n  s u c c e s s f u l - - t o  h a v e  no m o r e  
t h a n  abou t  1 2 5 - - w e l i ,  we  s e t  up a l i m i t  of 150 and  t r y  to ho ld  i t  to  125 
t e c h n i c a l  p e o p l e .  B y  " t e c h n i c a l "  I m e a n  B . S .  e q u i v a l e n t  o r  b e t t e r ,  

5 



a l t h o u g h  t o d a y  w e  a r e  g e t t i n g  a v e r y  h i g h  p e r c e n t a g e  of  t h e s e  p e o p l e  i n  
P h .  D ' s  o r  t h e  e q u i v a l e n t .  

N o w ,  a r e s e a r c h  d i r e c t o r  o f  s u c h  a l a b o r a t o r y ,  w e  f i n d  b y  e x p e r -  
i e n c e ,  c a n  g e t  t o  k n o w  a b o u t  125 p e o p l e .  A n d  b y  g e t t i n g  t o  k n o w ,  w h a t  
I m e a n  i s  t h a t  i f  a m a n ' s  w o r k  i s  e x t r a  g o o d ,  i f  i t  h a s  a n  e x t r a  s p a r k  in  
i t ,  t h e  r e s e a r c h  d i r e c t o r  w i l l  k n o w  i t .  I f  i t ' s  g e t t i n g  t o  b e  a l i t t l e  b i t  
m u n d a n e ,  t h e  r e s e a r c h  d i r e c t o r  w i l l  k n o w  i t .  

A n d ,  w h a t ' s  m o r e ,  w e  w a n t  h i m  to  k n o w  w h y .  W i t h  125 p e o p l e  he  
c a n  k n o w  w h y .  He  c a n  k n o w  w h e t h e r  t h i s  f e l l o w  i s  w o r r i e d  b e c a u s e  h i s  
s o n  h a s  p o l i o  o r  h i s  w i f e  l e f t  h i m ,  i f  h i s  w o r k  i s  s u f f e r i n g .  H e  c a n  
k n o w  w h a t  h i s  p e r s o n a l  p r o b l e m s  a r e  o u t s i d e  t h e  w o r k  a s  w e l l  a s  i n s i d e  
t h e  w o r k .  

In  a d e c e n t r a l i z e d  s y s t e m  t h e  l o c a l  d i r e c t o r  h a s  t o  h a v e ,  b e c a u s e  
h e ' s  t o o  f a r  f r o m  h i s  b o s s  g e o g r a p h i c a l l y ,  a u t o n o m y ;  s o  t h a t  h e  c a n  d o  
s o m e t h i n g  a b o u t  i t ,  a n d  d o  s o m e t h i n g  a b o u t  i t  r i g h t  t h e n  a n d  t h e r e .  H e  
d o e s n ' t  h a v e  t o  a s k  a n y b o d y  e l s e .  

In  t h e  c e n t r a l i z e d  s y s t e m  y o u  c a n  h a v e  d i v i s i o n i z a t i o n  ha t h e  l a b o -  
r a t o r y .  Y o u  c a n  h a v e  g r o u p s  w i t h ,  l e t ' s  s a y ,  100 p e o p l e  i n  a g r o u p ;  a n d  
t h e  h e a d  of  t h a t  g r o u p  c a n  a l s o  k n o w  h i s  100 p e o p l e .  B u t  i f  h e ' s  in  a b i g  
l a b o r a t o r y ,  a n d  h i s  b o s s  i s  in  t h e  n e x t  o f f i c e ,  a n d  h i s  b o s s ' s  b o s s  i s  i n  
t h e  o f f i c e  n e x t  t o  t h a t ,  a n d  h i s  b o s s ' s  b o s s ' s  b o s s  i s  in  t h e  t h i r d  o f f i c e ,  
a u t o n o m y  v a n i s h e s .  I t  m a y  b e  t h e r e  on  p a p e r ,  b u t  i t  a c t u a l l y  v a n i s h e s .  

So  t h a t  k n o w i n g  t h e  p r o b l e m  a n d  d o i n g  s o m e t h i n g  a b o u t  i t  a r e  t w o  
d i f f e r e n t  t h i n g s .  W e  f e e l  t h a t  t h e  d e c e n t r a l i z e d  s y s t e m  h a s  a g r e a t  
a d v a n t a g e  in  t h a t  t h e  l o c a l  d i r e c t o r  c a n  k n o w  h i s  p e o p l e  a n d  a c t  on  h i s  
k n o w l e d g e  d i r e c t l y  a n d  i m m e d i a t e l y .  

Of  c o u r s e  t h e r e ' s  a d i s a d v a n t a g e ,  in  t h a t  y o u  d o n ' t  h a v e  r i g h t  a t  
h a n d  in  o n e  g r o u p  q u i t e  t h e  e x p e r t n e s s  a n d  in  t h e  n u m b e r  o f  d i s c i p l i n e s  
t h a t  y o u  w i l l  h a v e  i n  a c e n t r a l i z e d  l a b o r a t o r y .  O b v i o u s l y ,  in  a g r o u p  of  
150 y o u  w i l l  n o t  h a v e  t h e  s a m e  e x p e r t n e s s  i n  a s  m a n y  d i s c i p l i n e s  a s  y o u  
d o  in  a g r o u p  of ,  l e t ' s  s a y ,  2 , 0 0 0 .  T h i s  i s  s o m e t h i n g  of  a d i s a d v a n t a g e .  

I t  c a n  b e  o v e r c o m e  b y  a r r a n g i n g  f o r  p r o p e r  c o m m u n i c a t i o n .  A n d  
t h e  c o m m u n i c a t i o n  p r o b l e m ,  I t h i n k ,  i n  t h e  d e c e n t r a l i z e d  s y s t e m  i s  n o  
w o r s e ,  n o  m o r e  d i f f i c u l t ,  t h a n  i t  i s  i n  t h e  c e n t r a l i z e d  s y s t e m ,  i n  t h a t  
y o u  r e c o g n i z e  i t  i n  t h e  d e c e n t r a l i z e d  s y s t e m .  W h e n  y o u ' v e  g o t  26 
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l a b o r a t o r i e s ,  o r  X n u m b e r  o f  l a b o r a t o r i e s ,  s e p a r a t e d  b y  h u n d r e d s  of  
m i l e s ,  o r  t h o u s a n d s ,  y o u  r e a l i z e  t h a t  t h e r e ' s  a c o m m u n i c a t i o n  p r o b l e m  
a n d  y o u ' v e  g o t  t o  d o  s o m e t h i n g  a b o u t  i t ,  a n d  y o u  do ,  w h e r e a s  w h e n  
y o u ' r e  a l l  u n d e r  o n e  r o o f ,  i t ' s  t o o  e a s y  t o  a s s u m e  t h a t  JLrn J o n e s  k n o w s  
J o h n  S m i t h  b e c a u s e  t h e y ' r e  o n l y  a f e w  h u n d r e d  y a r d s  a w a y  a n d  o n e  f l o o r  
u p .  B u t ,  a s  a l l  o f  y o u  k n o w ,  I a m  s u r e ,  t h i s  d o e s  n o t  m a k e  f o r  a u t o -  
m a t i c  c o m m u n i c a t i o n .  Y o u ' v e  a l l  h a d  t h e  e x p e r i e n c e  o f  h a v i n g  i n t r o -  
d u c e d  t o  e a c h  o t h e r  t w o  m e n  w h o  w e r e  w i t h i n  a f e w  h u n d r e d  y a r d s  a p a r t  
i n  a c e r t a i n  o f f i c e  f o r  10 y e a r s  w i t h o u t  k n o w i n g  e a c h  o t h e r .  T h e  c o m -  
m u n i c a t i o n  p r o b l e m ,  t h e n ,  i s  a v e r y  r e a l  o n e  e v e n  in  t h e  c e n t r a l i z e d  
l a b  o r a t o r y .  

N o w ,  w h e n  y o u  p u t  a l l  t h e s e  t h i n g s  t o g e t h e r ,  a s  I s a y ,  w h a t  y o u a r e  
t r y i n g  t o  d o  i n  e a c h  c a s e  i s  t o  t a k e  t h e  m a j o r  a d v a n t a g e  of  t h e  s y s t e m  
y o u ' r e  u s i n g ,  c e n t r a l i z e d  o r  d e c e n t r a l i z e d ,  a n d  t h e n  p u t  i n  c o r r e c t i v e  
f a c t o r s  s o  a s  t o  o v e r c o m e  t h e  d i s a d v a n t a g e s  s o  a s  t o  g e t  m o s t  o f  t h e  
a d v a n t a g e s  of  t h e  o t h e r  s y s t e m  i f  y o u  c a n .  

A n d  t h i s  i s  d o n e  i n  b o t h  c a s e s  s o  t h a t  n o  o n e  t o d a y  c a n  s a y  t h a t  o n e  
s y s t e m  o r  t h e  o t h e r  i s  b e t t e r  i n  t h e  o v e r a l l .  T h e  r e s u l t s  a r e  t h e  t h i n g  
t h a t  c o u n t .  A n d  c e r t a i n l y  in  s u c h  c e n t r a l i z e d  o u t f i t s  a s  G e n e r a l  E l e c t r i c  
a n d  B e l l  T e l e p h o n e  y o u  h a v e  e x c e l l e n t  r e s u l t s .  I n  a d e m i c e n t r a l i z e d ,  
t h a t  i s ,  a c o m b i n a t i o n  d e a l ,  s u c h  a s  D u P o n t ,  y o u  h a v e  e x c e l l e n t  r e s u l t s .  
A n d  w e ' r e  n o t  a p o l o g i z i n g  to  a n y b o d y  f o r  t h e  r e s u l t s  a t  C a r b i d e ,  i n  
w h i c h  r e s e a r c h  i s  d e c e n t r a l i z e d .  

N o w ,  h o w  t o  g e t  y o u r  m o n e y ' s  w o r t h  o u t  o f  r e s e a r c h ?  W e l l ,  t h e  
m o s t  i m p o r t a n t  s i n g l e  t h i n g  b e s i d e s  p e o p l e - - p e o p l e ,  of  c o u r s e ,  a p p l y  
t o  e v e r y t h i n g - - i s  t h e  p r o g r a m .  In  a g o i n g  l a b o r a t o r y  a p r o g r a m  i s  n o t  
a v e r y  d i f f i c u l t  t h i n g  t o  h a n d l e  on  a r o u t i n e  b a s i s .  A n d  i t ' s  f r e q u e n t l y  
s o  h a n d l e d ;  a n d  w h e n  i t ' s  s o  h a n d l e d ,  t h a t  l a b o r a t o r y  a n d  i t s  r e s u l t s  
f r e q u e n t l y  s l i d e  d o w n h i l l .  I n  o t h e r  w o r d s ,  d o i n g  s o m e  m o r e  of  t h e  
s a m e  i s  v e r y  p r o f i t a b l e  f o r  a w h i l e - - a n d  w h e n  I t a l k  a b o u t  p r o f i t a b i l i t y  
I a m  t a l k i n g  a b o u t  r e s e a r c h  r e s u l t s  w h i c h  w i l l  t h e n  go  on  t o  d e v e l o p m e n t  
a n d  p r o d u c t i o n - - b u t  a f t e r  a w h i l e ,  l i k e  s o  m a n y  t h i n g s ,  i t  d o e s n ' t  g r o w ;  
i t  b e c o m e s  l e s s  p r o d u c t i v e .  Y e s ,  t h e  p r o g r a m  i s  t h e  i m p o r t a n t  t h i n g .  

I h a v e  y e t  t o  m e e t  t h e  r e s e a r c h e r  w h o  i s n ' t  c o m p l e t e l y  c o n f i d e n t  
t h a t  t h e  p r o j e c t  h e ' s  w o r k i n g  on  w i l l  b e  s u c c e s s f u l  i f  y o u  g i v e  h i m  j u s t  
a l i t t l e  m o r e  t i m e  t o  w o r k  i t  o u t .  A n d  t h e  r o u g h e s t  job  in  t h e  w o r l d  f o r  
a r e s e a r c h  d i r e c t o r  i s  t o  s t o p  a r e s e a r c h  p r o j e c t .  On  t h e  o t h e r  h a n d ,  
i f  y o u ' l l  s e t  u p  y o u r  c o n c e p t s  p r o p e r l y ,  y o u  c a n  m a k e  t h i s  a l o t  e a s i e r  
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and  a lo t  m o r e  e f f e c t i v e .  If no t  you  put a lo t  of m o n e y  down  the  d r a i n  
of u n s u c c e s s f u l  p r o j e c t s .  

How do you  do t h i s ?  How do you  se t  up a l i ve  p r o g r a m ?  W e l l ,  t he  
f i r s t  t h ing  i s ,  you  look  at  the  o v e r a l l  p i c t u r e ,  and  t a k e  a n y  one of the  
S u c c e s s f u l  p r o j e c t s ,  o r  a n u m b e r  of t h e m  so  a s  to ge t  s o m e t h i n g  of a 
s t a t i s t i c a l  look  a t  the  s i t u a t i o n ;  and  y o u  f ind t ha t  the  f u n d a m e n t a l  r e -  
s e a r c h ,  b a s i c ,  c a l l  it  wha t  you  w i l l ,  l e a r n i n g  r e s e a r c h ,  on t h a t  p r o j e c t ,  
h a s  c o s t  d o l l a r s ,  l e t ' s  s a y  i t  c o s t  $1, and t h e n  the  p r o j e c t  g o e s  o v e r  to 
t he  a p p l i e d  p h a s e  w h e r e  y o u r  g o a l  i s  now m u c h  m o r e  s u c c i n c t l y  f o r m u -  
l a t e d - - y o u  know p r e t t y  w e l l  w h a t  you  a r e  t r y i n g  to do; you  a r e n ' t  j u s t  
l e a r n i n g .  Y o u ' v e  go t  y o u r  t e e t h  in to  s o m e t h i n g  t ha t  you  w a n t  to p u s h  on 
t h r o u g h - - a n d  in  the a p p l i e d  r e s e a r c h  i t  w i l l  c o s t  abou t  $10.  

Now,  the  a p p l i e d  r e s e a r c h  g o e s  a long  and  now y o u ' r e  b e g i n n i n g  no t  
only  to  ge t  y o u r  t e e t h  in to  s o m e t h i n g ,  bu t  y o u ' r e  b e g i n n i n g  to l e a r n  qui te  
a lo t  abou t  i t ,  how y o u ' r e  go ing  to do i t ,  qui te  a lo t  of t he  d e t a i l s  of  
w h a t  i t ' s  g o i n g  to  be  l ike ;  a n d y o u  go on to d e v e l o p m e n t .  Now,  a t  t h i s  
s t a g e  you  can  m a k e  a p r e t t y  f a i r  e v a l u a t i o n ,  w i t h i n  r a t h e r  b r o a d  l i m i t s ,  
of c o u r s e ,  of w h a t  y o u ' v e  got  and  wha t  y o u  m i g h t  h a v e  a s  the r e s u l t  of 
t h i s  w o r k ;  and  a s  y o u  go on then ,  you  d e c i d e  to go in to  d e v e l o p m e n t  
w i th  t h i s  p r o j e c t .  If t he  f u n d a m e n t a l  r e s e a r c h  w o r k  c o s t  you  $1 and 
the  a p p l i e d  c o s t  you  $10, the  d e v e l o p m e n t  w i l l  c o s t  you  $100.  T h i s  i s  a 
v e r y  b r o a d  and  r o u g h  o r d e r  of m a g n i t u d e .  

T h e n  you  go t h r o u g h  d e v e l o p m e n t  fo r  $100, and you  put  up a f a c t o r y  
and  go in to  p r o d u c t i o n  in  a b ig  way ,  and t ha t  w i l l  c o s t  you  $ 1 , 0 0 0 .  

Now,  if  you  look  at  i t  t ha t  way ,  you  r e a l i z e  t ha t ,  a s  f a r  a s  the  $1 
p h a s e  of t h i n g s  i s  c o n c e r n e d ,  y o u  c a n  a f f o r d  to  w o r k  on qui te  a n u m b e r  
of p r o j e c t s  t ha t  w i l l  not  be  s u c c e s s f u l ,  b e c a u s e ,  if t h e y  a r e  not  s u c c e s s -  
ful ,  a l l  y o u ' v e  done  i s  p a r t l y  Ios t  you  d o l l a r .  Y o u ' v e  s p e n t  a d o l l a r .  
Y o u ' v e  go t t en  i n f o r m a t i o n .  Y o u ' v e  g o t t e n  t h i n g s  t ha t  m a y  s t a n d  you  in  
good s t e a d  l a t e r  in  o t h e r  a r e a s .  You  a l w a y s  have  the  c h a n c e  of a l u c k y  
f ind ,  of a l u c k y  a c c i d e n t .  So t ha t  you  c a n  a c t u a l l y  a f f o r d  to do qui te  a 
good d e a l  of t h i s  b a s i c  and  f u n d a m e n t a l  w o r k ,  t ha t  c o s t s  y o u  a d o l l a r  a 
un i t ,  tha t  i s  not  go ing  to be  " s u c c e s s f u l .  " So t h a t  c h o p p i n g  off t h i s  
k ind of w o r k  i s  not  a v e r y  g r e a t  p r o b l e m ,  b e c a u s e  t h e r e  i s  no  g r e a t  
n e e d  to chop  i t  off. 

Bu t  you  ge t  o v e r  to  the  a p p l i e d ,  w h e r e  e a c h  un i t  c o s t s  you  $10,  and  
h e r e ,  i t ' s  a t  t h i s  t r a n s f e r  po in t  t ha t  you  s h o u l d  m a k e  y o u r  f i r s t  e c o n o m i c  
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s t u d y .  You p e o p l e  in the  A r m e d  F o r c e s  h a v e  b e e n  c r i t i c i z e d  fo r  d u p l i -  
c a t i o n ,  fo r  v e n t u r e s  t ha t  h a v e  gone  a long  way  and t h e n  b e e n  c a n c e l l e d  
out ,  and  so  on.  And I v e n t u r e  to  s a y  t h a t  s o m e  of t h i s  c r i t i c i s m - - n o t  
a l l  of i t - - i s  j u s t i f i e d .  I t h i n k  i t  t e n d s  to show a f a i l u r e  to fo l low the  
s y s t e m  or  s o m e  s i m i l a r  a p p r o a c h  t ha t  I a m  now t a l k i n g  abou t .  

You  g e t  o v e r  i n to  a p p l i e d  r e s e a r c h ,  and  h e r e  you  can  d e f i n e  the  
p r o d u c t  o r  the  p r o c e s s  t ha t  y o u ' r e  t r y i n g  to  w o r k  out .  And the  f i r s t  
t h i n g  tha t  you  a s k  i s :  If t h i s  is  c o m p l e t e l y  s u c c e s s f u l ,  a r e  w e  g o i n g  to  
h a v e  s o m e t h i n g  t h a t  a n y b o d y  w a n t s  ? And how,  i f  i t ' s  c o m p l e t e l y  s u c -  
c e s s f u l ,  i s  it  go ing  to s t a c k  up w i th  tha t  w h i c h  now e x i s t s  and  t h a t w h i c h  
in  a l l  p r o b a b i l i t y  w i l l  r e s u l t  f r o m  the  i m p r o v e m e n t  of t ha t  w h i c h  now 
e x i s t s  ? 

In o t h e r  w o r d s ,  you  t a k e  t ha t  w h i c h  now e x i s t s  and p r o j e c t  the i m -  
p r o v e m e n t s  f o r  s e v e n  y e a r s .  T h e n  y o u  t a k e  a l ook  a t  w h a t  you  t h i n k  
y o u ' v e  g o t - - t h i s  i s  j u s t  s t i l l  a l m o s t  in  t he  i d e a  s t a g e - - a n d  you  p o s t u l a t e  
a l l  t he  f a v o r a b l e  t h i n g s  a b o u t  i t .  And you  wou ld  be  s u r p r i s e d  in how 
m a n y  c a s e s ,  e v e n  if  y o u  p o s t u l a t e  a l l  of the  m o s t  f a v o r a b l e  t h i n g s  abou t  
i t ,  t h i s  w i l l  b e  a p r o j e c t  t ha t  i s  not  w o r t h  b e i n g  put i n to  a p p l i e d  r e s e a r c h .  
And h e r e  you  h a v e  a good  w a y  of c u t t i n g  off. 

An i l l u s t r a t i o n  t ha t  I u s e d  h e r e  a c o u p l e  of y e a r s  ago,  if I r e m e m -  
b e r  c o r r e c t l y ,  had  to do w i t h  a p l a s t i c .  S o m e b o d y  had c o m e  up w i th  a 
new p l a s t i c ,  o r  w i t h  the  c o n c e p t  of a n e w  p l a s t i c .  S o m e b o d y  had m a d e  
a few g r a m s  in  the  f u n d a m e n t a l  r e s e a r c h  l a b o r a t o r y  and  m e a s u r e d  
s o m e  of i t s  p r o p e r t i e s .  But  if the  s u m  t o t a l  of a l l  t h o s e  p r o p e r t i e s  i s  
s u c h  tha t  i t ' s  no t  v e r y  m u c h  b e t t e r ,  i f  a t  a l l ,  j u s t  a l i t t l e  b i t  d i f f e r e n t  
f r o m ,  l e t ' s  s ay ,  a v i n y l  o r  a p o l y e t h y l e n e ,  u n l e s s  t h e r e  i s  s o m e t h i n g  
u n i q u e  and  t r u l y  d i f f e r e n t ,  t h e r e  w o u l d  be  no po in t  in w o r k i n g  the  t h i n g  
t h r o u g h .  If, on the  o t h e r  hand ,  i t  h a s  s o m e  u n i q u e  p r o p e r t i e s ,  t h e r e -  
f o r e  i t  w i l l  have  a p l a c e  and u s e ,  i t  w i l l  s e r v e  a f u n c t i o n  and  a n e e d  t ha t  
i s  not  now b e i n g  f u l f i l l e d ,  t h e n  we c e r t a i n l y  s h o u l d  go a h e a d .  

Now,  a t  t h i s  s t a g e  w h a t  y o u  a r e  t h i n k i n g  abou t  i s  p r i m a r i l y  the  
t e c h n o l o g i c a l  p h a s e s ,  the  t e c h n o l o g i c a l  p r o p e r t i e s ,  and so  on, a s  to  the  
n e e d s  to  be  f i l l e d .  S u r e ,  e c o n o m i c s  a r e  b e g i n n i n g  to  p l ay  a l i t t l e  r o l e .  
If ,  f o r  e x a m p l e ,  t h i s  w i l l  be  a w o n d e r f u l  h i g h - t e m p e r a t u r e  m a t e r i a l ,  
bu t  at  t ha t  t i m e  y o u r  m e t h o d s ,  and the  b e s t  a s s u m p t i o n s  you  can  m a k e  
i n d i c a t e  t ha t  i t ' s  go ing  to $ 2 , 5 0 0  a pound,  m a y b e  y o u ' d  b e t t e r  go b a c k  
and  do s o m e  m o r e  f u n d a m e n t a l  r e s e a r c h  on m e t h o d s ,  r a t h e r  t h a n  do 
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applied research on how to make this stuff at $2,500 a pound, because 
somebody else is going to make it for $5 and the third guy is going to 
come along and make it for a few cents some day. So, broadly, eco- 
nomics begin to come into the picture at this stage. 

All right. Let's assume that on the evaluation that is made at this 
stage, you do go into applied research on this particular product. You 
go along with this applied research, and after a while you begin to get 
a whole series of facts, enough so that you could actually sit down and, 
without having all the numbers, but broadly, figure out about the kind 
of plant you would have to have to make this in and about what it would 
cost. 

You also learn at this stage a lot more about the product itself. 
And now you begin to really bring the economic factor in. It isn't a 
case of "Does this fulfill a need?" any more. Now the question is "Will 
it fulfill a need at a price ?" with emphasis on the "at a price" because 
you've gotten to the stage now where you can begin to make some pretty 
fair guesses as to the order of magnitude of the price. 

And here again let's say that in this plastic that we're talking about 
you've been able at this stage to work it out so that it's not going to cost 
$2,500 a pound, but it's going to cost $5 a pound, as we foresee the thing 
at that time. Well, depending upon what it is, it may or may not be 
worth while to go ahead along that line. But this is the time--when 
you've got that much information--to reevaluate the total project from 
the economic point of view. 

And in the military you have exact parallels. You reevaluate the 
project from the point of view of what it will do for you in a given sys- 
tem, and how this compares with the weaponry, firepower, and so forth 
that you have otherwise. 

Al l  r i g h t .  L e t ' s  s a y  t h a t  a t  t h i s  s t a g e  we  k n o w  t h a t  i t ' s  g o i n g  to  
c o s t ,  i f  we  go a l o n g  t h a t  l i n e ,  a b o u t  $5 a p o u n d .  Sha l l  we go to  d e v e l o p -  
m e n t  t h e n  o r  n o t ?  T h i s  i s  t he  s t a g e  w h e r e  w e ' r e  g o i n g  to j u m p  f r o m  a 
$10 to  a $100 p r o j e c t .  And  h e r e  y o u  b r i n g  in  y o u r  m a r k e t i n g  p e o p l e ,  
y o u r  s a l e s  p e o p l e ,  a s  w e l l  a s  y o u r  e n g i n e e r i n g  and  p r o d u c t i o n  and  so  on .  

You  m a y  f ind  ou t  t h a t  e v e n  t h o u g h  i t  c o s t s  $5 a p o u n d ,  t h e r e ' s  g o i n g  
to  be  a p r e t t y  g o o d  m a r k e t  f o r  i t ;  t h a t  y o u r  c a p i t a l  i n v e s t m e n t  f o r  y o u r  
p l a n t ,  i n s t e a d  of b e i n g  a b o u t  a d o l l a r  and  a q u a r t e r  o r  a d o l l a r  and  a 
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half per dollar's worth of sales, which is more or less the average in 
the chemical industry, will only be fifty cents or something of this kind, 
your economic factor on the right side overbalances this price business; 
and you will render a judgment. You may say: "Yes, Even though it's 
going to cost $5 a pound, because of the low capital investment or be- 
cause of the market or because of the fact that it fulfills a need that 
nothing else can fill, we're going to go into this business" and you go 

ahead. 

On the other hand, you may look it over at this stage and say: "No. 
We're not going to put it into this hundred-dollars-a-unit category. 
We're going to send it back and say, 'We've got to figure out some other 
approach to this problem of price. There must be sone other technolog- 

ical way of arriving at this point. '" 

A good illustration of this kind of thing would be the epoxyresins, 
which are today coming into their own. Many of us believe that the 
epoxyresins are going to fulfill a bigger need and have as big a place in 
the total picture as the polyethylenes, which are so well known, or the 
vinyls, which have been with us for a long time. The epoxyresins de- 
pend on a peroxide function. And, broadly speaking, they are made-- 
they're not brand new; they've been known for a long time--broadly 
speaking, they were made via hydrogen peroxide, which all of you know 
from the bottle of it on your shelf. But this is pretty expensive stuff 
and nobody has been able to figure out a cheap way to make it, and so 
the epoxys were limited in their usefulness by their price, the price de- 

pending on the cost, of course. 

All right. Now we've got this picture. 
on the epoxys we never went very heavily. 
because of this limitation. 

So that in our chemical work 
Neither did anybody else, 

Over on the other side we had some fundamental research going 
along on the nature of oxidation, organic oxidation. And the fellow who 
did that, while working on it--this was in the one dollar phase of the 
deal--and this was some years ago--while working on it found that per- 
acetic acid would provide that per oxygen to the epoxys just as well as 
peroxide would; and at the same time he devised a new way, very much 
cheaper, of making peracetic acid. 

I m m e d i a t e l y  w e  d i d  t w o  t h i n g s .  We  p u t  t h a t  i n t o  a p p l i e d  r e s e a r c h ,  
a n d  i n t o  d e v e l o p m e n t ,  a n d  b u i l t  p l a n t s .  T h i s  w a s  o v e r  a p e r i o d  of  s o m e  
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y e a r s .  T h e s e  p l a n t s  n o w  a r e  c o n s t r u c t e d  a n d  o p e r a t i n g .  W e ' r e  g o i n g  
t o  p u t  u p  s o m e  m o r e .  W e  d i d n ' t  p u t  u p  e n o u g h .  We  d i d  t h a t  on  t h e  o n e  
h a n d .  

On t h e  o t h e r  h a n d  w e  s a i d :  " A h ,  t h i s  r e m o v e s  t h e  b l o c k  f r o m  t h e  
p e r o x i d e ,  f r o m  t h e  e p o x y s .  " So w e  s t a r t e d  a v e r y  m u c h  m o r e  i n t e n s e ,  
g r e a t e r  in  m a g n i t u d e ,  a p p l i e d  r e s e a r c h  p r o g r a m  on t h e  e p o x y s .  T h a t  
h a s  g o n e  a h e a d  s i m u l t a n e o u s l y ;  a n d ,  a s  I s a y ,  I t h i n k  t h a t  t o d a y  w e  a r e  
j u s t  b e g i n n i n g  t o  s e e  e n o u g h  t o  k n o w  t h a t  w e  a r e  p r o b a b l y  r i g h t  i n  t h i n k -  
i n g  t h a t  t h e  e p o x y s  a r e  g o i n g  to  b e  a f a c t o r  i n  t h e  t o t a l  p l a s t i c s ,  t o t a l  
u s e ,  a n d  t o t a l  s e r v i c e  t o  t h e  c i v i l i a n  a n d  t h e  m i l i t a r y  a t  l e a s t  a s  g r e a t  
a s  s o m e  of  t h e  m o r e  c l a s s i c a l  t h i n g s .  

H a d  w e  s p e n t  a g r e a t  d e a l  of  m o n e y  on a p p l i e d  r e s e a r c h  on  t h e  
e p o x y s  b e f o r e  t h a t  t i m e ,  a n d  h a d  t h i s  p e r a c e t i c  a c i d  t h i n g  n o t  d e v e l o p e d ,  
t h a t  m o n e y  w o u l d  n o t  h a v e  b e e n  w e l l  s p e n t .  

W h a t  I a m  t a l k i n g  a b o u t  i s  a c o n t i n u o u s  y a r d s t i c k  m e a s u r e m e n t  a s  
y o u  go  a l o n g ,  f i r s t  s t r i c t l y  t e c h n i c a l ,  t h e n  t e c h n i c a l - e c o n o m i c ;  a n d  
f i n a l l y  y o u  s a y :  " W e l l ,  i t s  t e c h n o l o g y  i s  a l l  s e t t l e d .  W e  d o n ' t  n e e d  t o  
w o r r y  a b o u t  i t .  I t ' s  t o t a l  e c o n o m i c s  w e ' r e  i n t e r e s t e d  i n .  Do  w e  g o  
a h e a d  ? "  

So  I m a i n t a i n  t h a t  t h e r e  i s  a l m o s t  n o  e x c u s e  f o r  a d e v e l o p m e n t  
p r o j e c t  n o t  t o  g o  on  i n t o  p r o d u c t i o n  a n d  f i n a l  u s e ;  t h a t  t h e  d e c i s i o n  to  
g o  f r o m  a p p l i e d  r e s e a r c h  to  d e v e l o p m e n t - - t h a t  a t  t h a t  t i m e  y o u  k n o w  
e n o u g h  t h a t  t o  go  i n t o  a d e v e l o p m e n t  p r o j e c t  w h i c h  y o u  t h e n  d e c i d e  c a n -  
n o t  g o  i n t o  p r o d u c t i o n ,  s h o w s  a l a c k  of  j u d g m e n t  a t  t h a t  t i m e .  

N o w ,  t h e r e  i s  a l i t t l e  e x c u s e  f o r  a m i s t a k e  t h e r e  a n d  b a d  j u d g m e n t ,  
b u t  no t  m u c h .  O n e  f a c t o r  t h a t  c o u l d  e x i s t  w i t h o u t  y o u r  k n o w i n g  i t  i s  t h a t  
s o m e b o d y  e l s e  h a s  b e a t e n  y o u  t o  i t  a n d  d o n e  b e t t e r  t h a n  y o u  h a v e .  T h i s  
r i s k  y o u  a l w a y s  h a v e .  T h i s  i s  t h e  s t a n d a r d  b u s i n e s s  r i s k  i n  d e v e l o p -  
m e n t .  B u t ,  a s i d e  f r o m  t h a t ,  t h e r e  r e a l l y  i s n ' t  m u c h  e x c u s e ,  i t ' s  j u s t  
a c a s e  of  b a d  j u d g m e n t ,  b a d  s y s t e m ,  b a d  m e t h o d ,  t o  s p e n d  $ 1 0 0  on d e -  
v e l o p m e n t  w i t h o u t  w i n d i n g  u p  a n d  g o i n g  t h r o u g h  t o  p r o d u c t i o n .  

Y o u  t a k e  a l o o k  a t  t o t a l  d e v e l o p m e n t  c o s t s  a n d  t o t a l  r e s e a r c h  c o s t s  
i n  t h e  v a r i o u s  c o r p o r a t i o n s ,  a n d  y o u ' l l  s e e  t h a t  i t  w i l l  v a r y - - I ' m  t a l k -  
i n g  a b o u t  t h e  l a r g e  o n e s  a g a i n - - f r o m  s o m e t h i n g  l i k e  t w o  t o  o n e - - t h a t  
i s ,  t w i c e  a s  m u c h  f o r  d e v e l o p m e n t - - t h e s e  a r e  t h e  $ 1 0 0  p r o j e c t s - - t o ,  
6, 7 ,  o r  8 t o  1. 
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In g e n e r a l  y o u  w i l l  f ind  tha t  the  g r o w t h  c o m p a n i e s - - w h i c h  m e a n s  
t ha t  t h e i r  d e v e l o p m e n t  p r o j e c t s  have  gone  on in to  p r o d u c t i o n  and b e e n  
s u c c e s s f u l - - h a v e  the  r a t i o  on the  l o w e r  s i d e ,  b e c a u s e  m o r e  of t h e i r  
p r o j e c t s  in  d e v e l o p m e n t  a r e  s u c c e s s f u l  and  go on t h r o u g h ,  and t h e y  
s p e n d  l e s s  m o n e y  on u n s u c c e s s f u l  d e v e l o p m e n t  p r o j e c t s ,  w h i c h  is  y o u r  
$100 d e a l ,  as  a g a i n s t  y o u r  $1 d e a l  in the  f u n d a m e n t a l  r e s e a r c h .  

A c t u a l l y  t h e r e  i s  on ly  one o t h e r  po in t  t ha t  I w a n t  to  m a k e  b e f o r e  we  
ge t  in to  g e n e r a l  d i s c u s s i o n  h e r e ,  and tha t  i s  t ha t  the  r o l e  of i n d u s t r y  
w i t h  r e s p e c t  to the  m i l i t a r y  w h e r e  R&D is  c o n c e r n e d  h a s  a l s o  c h a n g e d .  
T h e r e  i s  a m o v e  on foot  now to have  aI1 of y o u r  c o n t r a c t s  so  w r i t t e n  
t ha t  t h e r e  w i l l  be  an  a u t o m a t i c  5 p e r c e n t  a l l o w a b l e  o v e r h e a d  for  r e s e a r c h  
in  any  h a r d w a r e  c o n t r a c t .  W h e t h e r  t h i s  f i n a l l y  c o m e s  to be  o r  not  i s  in 
t he  l ap s  of a good m a n y  p e o p l e .  

Bu t  it  h a s  e l i c i t e d  a poin t ,  n a m e l y ,  t ha t  you  r e q u i r e  r e s e a r c h  in 
c o n n e c t i o n  w i th  y o u r  h a r d w a r e ;  bu t  a t  the  t i m e ,  f o r  g r o w t h ,  fo r  n e w  
s y s t e m s ,  and the  l i ke  you  r e q u i r e  r e s e a r c h  not  c o n n e c t e d  w i t h  y o u r  
h a r d w a r e .  And  you  can  ge t  t h i s  in  the  a c a d e m i c  w o r l d ;  s u r e - - a  c e r t a i n  
a m o u n t  of i t ,  a c e r t a i n  a p p r o a c h ,  a c e r t a i n  po in t  of v i e w .  But  i f  you  
a r e  t a l k i n g  abou t  s p e c i a l i z e d  a r e a s - - m a t e r i a l s ,  as  in C a r b i d e ,  fo r  e x -  
a m p l e - - e l e c t r o n i c s ,  a s  i n  B e l l  and  a w h o l e  s l e w  of o t h e r s - - w h e n  y o u ' r e  
t a l k i n g  abou t  s p e c i a l t i e s ,  you  w i l l  f ind  g r e a t e r  b a c k g r o u n d ,  m o r e  k n o w l -  
e d g e ,  and  g r e a t e r  e x p e r i e n c e  in  i n d u s t r y  t h a n  you  w i l l  a n y w h e r e  e l s e .  
And y o u ' v e  got  to t ap  t h a t .  T h i s  s h o u l d  be  put  at  the  d i s p o s i t i o n  of the  
m i l i t a r y .  And i t ' s  e a s y  to do w i t h  the  r i g h t  t ype  of c o n t r a c t ;  and  b y  the  
r i g h t  t ype  of c o n t r a c t  w h a t  I ' m  t a l k i n g  a b o u t  i s  one in w h i c h  the  i n d u s -  
t r i a l  r e s e a r c h e r  c a n  go a t  the  t h ing  and  u s e  h i s  own y a r d s t i c k  on the  one 
hand ,  and  on the  o t h e r ,  he  g e t s  c e r t a i n  b e n e f i t s  in  the  c i v i l i a n  a r e a .  In 
o t h e r  w o r d s ,  y o u  c a n n o t  e x p e c t  an  i n d u s t r i a l i s t  to  u s e  h i s  c a p i t a l  to do 
G o v e r n m e n t  r e s e a r c h  w i t h o u t  h a v i n g  s o m e  of the  b e n e f i t s ,  b e c a u s e  the  
fee  t ha t  you  g e t  on G o v e r n m e n t  r e s e a r c h  is  r e l a t i v e l y  u n i m p o r t a n t  and 
m i n o r .  The  b e n e f i t  i s  the  k n o w l e d g e  tha t  y o u  ge t ,  and  the  u s e  to  w h i c h  
you  can  put  i t ,  f i r s t ,  f o r  the  m i l i t a r y ,  of c o u r s e - - t h a t ' s  the  p u r p o s e - -  
t hen  fo r  the  c i v i l i a n .  Bu t  the  m i n u t e  you  s a y  i t ' s  e x c l u s i v e l y  f o r  the  
m i l i t a r y ,  o r  t ha t  t ha t  w h i c h  is  not  fo r  the  m i l i t a r y  i s  c o m p l e t e l y  in  t he  
pub l i c  d o m a i n ,  you  have  t a k e n  a w a y  f r o m  i n d u s t r y  the  i n c e n t i v e  to  do 
r e s e a r c h  fo r  you .  

I s e e  t i m e  i s  g e t t i n g  on. I hope  I have  g i v e n  you  s o m e  b i t  of the  
s p i r i t  and  the  p h i l o s o p h y  t ha t  we  u s e  in  t r y i n g  to have  i n d u s t r i a l  r e s e a r c h  
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result in those things that make for better living on the one hand, and, 
speaking for the military, better fighting on the other. 

C O L O N E L  F O R B E S :  D r .  K i n z e l  i s  r e a d y  fo r  y o u r  q u e s t i o n s .  

QUESTION: Sir, you touched on this problem of creativity in your 
organization. Could you say a little more about how many of your peo- 
ple are really creative, who get these new ideas and start working on 
them? Aboutwhat percentage do they run? And how do you sparkthis? 

DR.  K I N Z E L :  I w o u l d  s a y  tha t ,  a v e r a g i n g  out  in  o u r  l a b o r a t o r i e s ,  
w h i c h  w i l l  r u n  a r o u n d  125 t e c h n i c a l  p e o p l e  e a c h ,  we m a y  h a v e  a s  m a n y  
a s  t h r e e  c r e a t i v e  p e o p l e .  Y o u ' v e  got  to r e c o g n i z e  t h e m ,  and you  t r e a t  
t h e m  wi th  s i l k  g l o v e s ,  c o t t o n  b a t t i n g ;  g ive  t h e m  a l l  the f r e e d o m  t h e y  
c a n  h a v e ,  pat  t h e m  on the  b a c k ,  w o r k  w i t h  t h e m .  D o n ' t  be  n e g a t i v e .  
E n c o u r a g e  e v e r y  one of t h e i r  i d e a s ,  e v e n  t h o u g h  you  t h i n k  i t ' s  no  good,  
b e c a u s e  h e r e ' s  the  i n t e r e s t i n g  th ing  on tha t :  

T h i s  f e l l o w  c o m e s  in w i t h  an  i d e a .  You t h i n k  i t ' s  no good and  you  
t e l l  h i m  so .  T h i s  i s  v e r y  d i s c o u r a g i n g .  So the  n e x t  t i m e  he  h a s  s o m e  
i d e a ,  b e f o r e  he t h i n k s  i t  t h r o u g h ,  h e ' l l  d e c i d e  i t ' s  p r o b a b l y  no good .  
P r e t t y  soon  h e ' l l  d r y  up.  Bu t  i f  y o u  t e l l  h im:  "Wel l ,  now,  t h i s  c e r -  
t a i n l y  h a s  a lot  of good  f e a t u r e s .  H e r e  t h e y  a r e .  Now,  we  d o n ' t  know 
a b o u t  t h e s e  o t h e r  f e a t u r e s .  Why d o n ' t  we  do a l i t t l e  e x p e r i m e n t a t i o n  
and  f ind out: '  r e m e m b e r ,  t h i s  i s  b a c k  in  the  one  d o l l a r  c l a s s  "do  a l i t t l e  
e x p e r i m e n t a t i o n  and  f ind  out"  w h a t  h a p p e n s  i s  t ha t  in  a b o u t  t h r e e  w e e k s  
he  c o m e s  to you  and Says :  "You know,  I d o n ' t  t h i n k  t h i s  i s  so  ho t"  and  
t h e n  you  a g r e e  w i t h  h i m .  

Bu t  we h a v e  a l l  b e e n  t h r o u g h  the s o - c a l l e d  b r a i n s t o r m i n g  type  of 
t h i n g  and  so  on; and  you  c a n  do c e r t a i n  t h i n g s  t ha t  w a y  to he lp  a l i t t l e  
b i t  in  s t i m u l a t i n g  c r e a t i v i t y .  Bu t  t h e r e  is  no th ing  to  m a t c h ,  f i r s t ,  t he  
guy  who d o e s  th ink;  and ,  s e c o n d ,  the  guy who  a t  the  s a m e  t i m e  so  
s t e e p s  h i m s e l f  in  h i s  s u b j e c t  t ha t  h i s  s u b c o n s c i o u s  i s  w o r k i n g  f o r  h i m .  

Now,  y o u r  s u b c o n s c i o u s  w o n ' t  w o r k  f o r  y o u - - u n l e s s  you  s o a k e d  in  
y o u r  s u b j e c t  and  th i s  i s  w h e r e  the  n e w  i d e a s  c o m e  f r o m .  You  d o n ' t  ge t  
a n e w  i d e a  by  t h i n k i n g  it  t h r o u g h  r a t i o n a l l y ,  c o n s c i o u s l y .  The  i d e a s  
c o m e  to  you .  I t ' s  a t r i t e  t h i n g  to say:  "You  know,  w h i l e  I w a s  s h a v i n g  
t h i s  m o r n i n g ,  I j u s t  t hough t  of s o m e t h i n g "  o r  " w h i l e  I w a s  in the  s h o w -  
e r .  " T h i s  i s  a r e a c t i o n .  It h a p p e n s  b e c a u s e  i t  h a p p e n e d  d u r i n g  the  
n i g h t .  Y o u r  s u b c o n s c i o u s  w o r k e d .  And if  y o u ' r e  s u f f i c i e n t l y  s t e e p e d  
in  the  s u b j e c t ,  and  you  l ive  i t  and  you  ea t  i t ,  and have  the r i g h t  k ind  of 
m i n d  at  the  s a m e  t i m e ,  t h e n  the  i d e a s  w i l l  c o m e .  
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So m u c h  f o r  t h a t .  I c o u l d  g o  on  on  t h a t  a l l  n i g h t  a n d  y o u  w o u l d n ' t  
k n o w  a n y  m o r e  w h e n  I g o t  t h r o u g h  t h a n  y o u  k n o w  n o w .  

QUESTION: You covered centralized and decentralized research 
thoroughly, but back in this dollar class what is your opinion on indi- 
vidual versus committee or group research? 

DR. K I N Z E L :  W e l l ,  in  t h e  f u n d a m e n t a l  a r e a  t h e r e  i s  n e e d  f o r  a 
g r o u p  o n l y  i n s o f a r  a s  a b r i g h t ,  a g g r e s s i v e ,  h a r d  w o r k i n g ,  t h i n k i n g  i n -  
d i v i d u a l  c a n  k e e p  a h a l f  d o z e n  a s s i s t a n t s  p r e t t y  b u s y .  If  y o u  w a n t  t o  
c a l l  t h a t  a g r o u p ,  f i n e ;  b u t  o t h e r w i s e  t h e r e ' s  n o  n e e d  f o r  a g r o u p .  

N o w ,  y o u  g e t  o v e r  i n t o  t h e  a p p l i e d  e n d  of  t h i n g s  a n d  h e r e  y o u  b e g i n  
t o  r e q u i r e  s o l u t i o n s  t o  s p e c i f i c  t h i n g s  t h a t  a r e  n o t  d i r e c t l y  p a r t  o f  t h e  
p r o b l e m  b u t  t h e y  a r e  a n c i l l a r y  t o  i t ,  b u t  y o u  h a v e  to  h a v e  t h e m .  I n  
o t h e r  w o r d s ,  y o u  n e e d  m o r e  d i s c i p l i n e s .  Y o u  n e e d  s o m e  p h y s i c i s t s ,  
s o m e  m e t a l l u r g i s t s ,  s o m e  m a t h e m a t i c i a n s ,  s o m e  c h e m i s t s ,  a n d  s o  on .  
H e r e  y o u  h a v e  w h a t  y o u  m i g h t  c a l l  a t e a m  a p p r o a c h .  I t ' s  n o t  a c o m -  
m i t t e e  a p p r o a c h ;  i t ' s  a t e a m  a p p r o a c h .  A n d  t h i s  i s  h i g h l y  u s e f u l .  B u t  
a g a i n  y o u  n e e d  o n e  i m p o r t a n t  i n g r e d i e n t  i n  e v e r y  c a s e ,  a n d  t h a t ' s  t h e  
s p a r k  p l u g .  I f  o n e  of  t h a t  t e a m  i s n ' t  a r e a l  s p a r k  p l u g ,  y o u  m i g h t  j u s t  
a s  w e l l  s e n d  t h e m  a l l  h o m e .  

A s  f a r  a s  c o m m i t t e e s  a r e  c o n c e r n e d ,  t h e y ' r e  f i n e .  T h e y  g e t t h i n g s  
a i r e d .  T h e y  l e t  p e o p l e  e x p r e s s  t h e i r  v i e w s .  T h e y ' r e  w o n d e r f u l  f o r  
e v e r y t h i n g  e x c e p t  m a k i n g  d e c i s i o n s .  

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

D R .  K I N Z E L :  W e l l ,  c e r t a i n l y  n o t  s o  l o n g  a g o  i t  a f f e c t e d  h i m  v e r y  
s e r i o u s l y .  B u t  m o s t  o f  u s  h a v e  c o m e  to  t h e  s o - c a l l e d  t w o - l a d d e r  s y s -  
t e m .  A n d  a c t u a l l y ,  i n  o u r  o w n  r e s e a r c h  l a b o r a t o r i e s  y o u  c a n  g o  u p  t h e  
a d m i n i s t r a t i v e  l a d d e r  o r  y o u  c a n  g o  u p  t h e  s t r i c t l y  s c i e n t i f i c ,  t e c h n o -  
l o g i c a l  l a d d e r .  W e  h a v e  t i t l e s  of  p r e s t i g e  t h a t  go  a l o n g  in  t h e  s c i e n t i f i c  
l a d d e r  a s  w e l l  a s  d o l l a r s .  A n d  w e  h a v e  w h a t  s e e m s  s t r a n g e  t o  s o m e  
p e o p l e ,  b u t  d o e s n ' t  s e e m  s t r a n g e  t o  u s  a t  a l l  b e c a u s e  i t  w o r k s ,  b u t  i n  
m o r e  t h a n  o n e  o f  o u r  l a b o r a t o r i e s  w e  h a v e  a f e l l o w  w h o m  y o u  m i g h t  c a l l  
a c h i e f  s c i e n t i s t - - w e  h a p p e n  to  c a l l  t h e m  c o n s u l t a n t  m e t a l l u r g i s t s  o r  
c o n s u l t a n t  c h e m i s t s - - m a k i n g  m o r e  m o n e y  t h a n t h e  d i r e c t o r  o f  t h e  l a b o -  
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The d a y  w h e n  the  s c i e n t i s t  w a s  s o r e l y  u n d e r p a i d  i s  f a s t  v a n i s h i n g .  
P h . D ' s  out  of s c h o o l  s t a r t  in  at  a r o u n d  $ 1 0 , 0 0 0  a y e a r .  It w a s n ' t  so  
m a n y  y e a r s  ago  w h e n  I s a i d  tha t ,  r o u g h l y ,  in s t r i c t l y  s c i e n t i f i c  w o r k  in  
i n d u s t r y  y o u ' v e  got  a top  of $ 2 0 , 0 0 0 .  If you  w a n t  to m a k e  m o r e  m o n e y  
t han  tha t ,  y o u ' v e  got  to  go o v e r  to a d m i n i s t r a t i v e  w o r k .  Tha t  d a y  i s  
gone  too .  The  w o r l d  c h a n g e s .  

QUESTION:  A s i d e  f r o m  the  t h r e e  ho t  s h o t s  out of e v e r y  125 in 
y o u r  l a b o r a t o r y ,  the  p r o b l e m  of the  a d v a n t a g e  of t u r n o v e r  of the  o t h e r  
122 g e t s  f e l t .  Would  you  w a n t  to s p e a k  to tha t  a b i t ,  a s  to wha t  you  ge t  
out  of the  o t h e r  122 ? 

DR.  K I N Z E L :  Oh, s u r e .  L e t  m e  put  i t  t h i s  way:  In y o u r  o t h e r  
122 you  h a v e  p e o p l e  who  know how to app ly  s c i e n t i f i c  k n o w l e d g e  r a t i o n -  
a l l y  and  b r i n g  the  t h i n g  up to  a po in t  w h e r e  i t ' s  an  e n g i n e e r i n g  job.  
And  t h i s  i s  a b s o l u t e l y  n e c e s s a r y  and  h i g h l y  i m p o r t a n t .  I t ' s  h i g h l y  i m -  
p o r t a n t  to  be  ab le  to  t ake  any  p r o b l e m  tha t  y o u ' v e  got  and  t u r n  i t  in to  
a p r a c t i c a l  r e a l i t y .  

Now,  t h e s e  p e o p l e ,  as  t h e y  ge t  o l d e r - - t h i s  a l s o  r e q u i r e s  i m a g i n a -  
t ion ,  but  no t  qu i te  of the  type  t ha t  I w a s  t a l k i n g  a b o u t  a s  c r e a t i v i t y  in  
a n s w e r i n g  the  o t h e r  q u e s t i o n - - i t  a l s o  r e q u i r e s  i m a g i n a t i o n .  Bu t  g r a d -  
u a l l y ,  in  m a n y  c a s e s ,  t h e s e  p e o p l e  l o s e  t h e i r  i m a g i n a t i o n ,  in  o t h e r  
w o r d s ,  i t  l e s s e n s ;  and t h e y  b e c o m e  m o r e  i n t e r e s t e d  in o t h e r  t h i n g s .  
And  t h e n  we s w i t c h  t h e m .  It g e n e r a l l y  h a p p e n s  b e t w e e n  35 and  40 y e a r s  
of age .  And,  a g a i n ,  t h e r e  a r e  p l e n t y  of e x c e p t i o n s  to the  r u l e ,  bu t  
b r o a d l y .  We a r e  c o n t i n u a l l y  l ook ing  a t  ou r  p e o p l e ,  and at  t h i s  t i m e  
w e ' l l  f r e q u e n t l y  e n c o u r a g e  t h e m  to  s w i t c h  to  e n g i n e e r i n g ,  to p r o d u c t i o n ,  
to  s a l e s ,  to  s o m e  o t h e r  a c t i v i t y  in the  c o r p o r a t i o n .  

• ° 

I t ' s  an  i n t e r e s t i n g  th ing  tha t  t o d a y  a t  C a r b i d e  one of o u r  two e x e c u -  
t i v e  v i c e  p r e s i d e n t s  s t a r t e d  in r e s e a r c h .  In o u r  v a r i o u s  c o m p a n i e s  a t  
the  v i c e  p r e s i d e n t i a l  d i v i s i o n  l e v e l ,  t h e r e  a r e  so m a n y  f e l l o w s  who  
s t a r t e d  in  r e s e a r c h  tha t  I c a n ' t  t e l l  you  how m a n y  t h e r e  a r e .  But  t h e s e  
f e l l o w s  h a v e  good b r a i n s .  T h e y  t h i n k  r a t i o n a l l y  and  c l e a r l y .  T h e y  a r e  
h a r d  w o r k e r s .  T h e y  h a v e  s e n s e  of b a l a n c e .  T h e y ' v e  got  an  e c o n o m i c  
s e n s e .  And t h e y  can  do b e t t e r  by  s w i t c h i n g  f r o m  r e s e a r c h .  And we 
w a n t  t h e m  to .  

QUESTION:  D r .  K i n z e l ,  you  have  in  Union  C a r b i d e  abou t  $80 
m i l l i o n  a y e a r  to put  on r e s e a r c h ,  d o n ' t  you  ? 

DR.  K I N Z E L :  R i g h t .  R&D.  
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QUESTION:  I w o n d e r  i f  a t  y o u r  l e v e l  you  m u s t  coun t  on t h e s e  26 
l a b o r a t o r y  c h i e f s  to ge t  s o m e t h i n g  out of i t .  Do you  have  s o m e  m e a s u r e ,  
s a y ,  n e w  p r o d u c t s  p e r  y e a r  or  s o m e t h i n g  e l s e ,  t ha t  you  go b y  to  t e l l  
w h e t h e r  or  not  t h e y  a r e  b e i n g  p r o f i t a b l e ,  and  w o r t h  the  a m o u n t  of 
m o n e y  tha t  t h e y ' r e  g e t t i n g ?  S p e c i f i c a l l y  wha t  do you  do a t  y o u r  l e v e l  to 
t e l l  wha t  t h e y  a r e  go ing  ? 

DR.  K I N Z E L :  Wel l ,  t h i s  g o e s  to  wha t  I w a s  s a y i n g  e a r l i e r  abou t  
w h y  you  have  a v i c e  p r e s i d e n t  f o r  r e s e a r c h .  You a r e  a s k i n g  m e ,  How 
do  I j u d g e  t h e i r  p e r f o r m a n c e ?  Wel l ,  o b v i o u s l y ,  by  r e s u l t s  in  b e i n g .  
B u t  you  c a n ' t  j udge  t h e m  by  wha t  t h e y  did  s e v e n  y e a r s  ago .  Y o u ' v e  
got  to  look  at  the  m a j o r  p r o j e c t s  t h e y ' r e  w o r k i n g  on and  s e e  the p r o -  
g r e s s  t h e y ' r e  m a k i n g .  You  w a l k  in to  the  l a b o r a t o r y  and  c a t c h  the  s p i r i t  
of the  p l a c e .  If y o u ' v e  b e e n  a r o u n d  a lot ,  you  c a n  w a l k  in to  a p l a c e  and 
i t  d o e s n ' t  t a k e  long  to  know w h e t h e r  t h i s  is  an  e n t h u s i a s t i c ,  d e d i c a t e d  
b u n c h  and  knows  wha t  i t ' s  do ing  or  not .  

So you  judge  by  a w h o l e  s e r i e s  of i n t a n g i b l e s .  T h i s  i s  the  v e r y  
po in t  t ha t  I w a s  t r y i n g  to m a k e .  I c a n ' t  g ive  you  any  y a r d s t i c k  to  t e l l  
you  w h e t h e r  a lab c r o w d  or  a lab o r g a n i z a t i o n  i s  a good  one.  

QUESTION:  Can  you  g ive  m e  any  i d e a  of the n u m b e r  of new p r o d -  
u c t s  a y e a r  t ha t  c o m e  out of y o u r  r e s e a r c h ?  

DR.  KINT, EL:  The  l a s t  n u m b e r  t ha t  I had ,  w h i c h  w a s  abou t  a y e a r  
and  a ha l f  ago ,  w a s  two a m o n t h .  Bu t  I know i t ' s  g r e a t e r  t h a n  tha t  now.  

QUESTION:  We h e a r  a lot  t h e s e  d a y s  abou t  the  d e f i c i e n c i e s  of o u r  
e d u c a t i o n a l  s y s t e m  v i s - a - v i s  the  R u s s i a n .  I w a s  j u s t  w o n d e r i n g ,  Wha t  
k ind of c h a r a c t e r i s t i c s  to t h e s e  i n d i v i d u a l s  h a v e  to h a v e  to  be  c r e a t i v e  ? 
A r e  t h e y  y o u n g ?  A r e  t h e y  m a r r i e d ?  Do t h e y  have  a l l  t h e s e  d o m e s t i c  
p r o b l e m s  w h e n  t h e y  go h o m e  ? A r e  t h e y  p e r s o n a l l y  a l i t t l e  b i t  p e c u l i a r  ? 
A r e  t h e y  p e o p l e  tha t  w e  a r e  t u r n i n g  out  in g r e a t e r  n u m b e r s  t h a n w e  u s e d  
t o ?  C a n  y o u  a d d r e s s  y o u r s e l f  to t h a t ?  

DR.  K I N Z E L :  I c a n  a d d r e s s  m y s e l f  to i t .  I m i g h t  h a v e  the  w r o n g  
a d d r e s s ,  t hough .  

In the  f i r s t  p l a c e ,  t h e r e ' s  no p a t t e r n .  I t  i n c l u d e s  wha t  y o u  n o r -  
m a l l y  t h i n k  of a s  s c r e w b a l l s  and  v e r y  s ane  m a r r i e d  m e n .  But  f r o m  
the  a n g l e  tha t  y o u  t o u c h e d  on t h e r e ,  t h e r e ' s  no p a t t e r n  at  a l l .  T h a t ' s  
i t e m  one .  
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I t e m  two ,  a s  to how you ge t  t h e m .  In the f i r s t  p l a c e ,  a s u r p r i s i n g  
n u m b e r  of t h e m  have  a h igh  p r o p o r t i o n  of s e l f - e d u c a t i o n .  In o t h e r  
w o r d s ,  I t h ink  t h e r e ' s  s o m e t h i n g  in t he  e d u c a t i o n a l  s y s t e m  w h i c h  t r i m s  
t h e m  off, g e t s  t h e m  in a hab i t  of t hough t ;  e v e r y t h i n g  is  too  l o g i c a l .  I t ' s  
a s  t h e y  g r o w  o l d e r  too .  One of the  b ig  t r o u b l e s  w i t h  m o s t  of us  i s  t ha t  
w e  know w h a t  c a n ' t  be  d o n e .  

T h e r e  a r e  a few of you  h e r e  who a r e  old e n o u g h  to r e m e m b e r  the 
b ig  joke  in the  e a r l y  d a y s  of r a d i o .  F e l l o w s  w e r e  b o a s t i n g  a b o u t  how 
good t h e i r  h a m  r a d i o s  w e r e .  T h a t  w a s  1920 o r  t h e r e a b o u t s .  One 
f e l l o w  s a y s :  "We l l ,  I ' v e  got  one tha t  I put  t o g e t h e r  t h a t ' s  so  d a r n  good 
tha t  I c a n  t u r n  a d i a l  and  tune  out  the  s a x o p h o n e .  " We l l ,  t h i s  w a s  so 
i m p o s s i b l e  t h a t  we knew it  c o u l d n ' t  be  done  and  e v e r y b o d y  l a u g h e d .  It 
w a s  the  b i g g e s t  j oke  of the  y e a r .  Of c o u r s e ,  t o d a y  w i th  a f i l t e r  you  
c a n  p r a c t i c a l l y  tune  out a s a x o p h o n e .  And the  b u s i n e s s  of knowing  w h a t  
c a n ' t  be  done  I t h i n k  i s  d r u m m e d  in to  the  b o y s  a l i t t l e  too  h e a v i l y  in  the  
e d u c a t i o n a l  s y s t e m .  

As  f a r  a s  the  R u s s i a n s  and we a r e  c o n c e r n e d ,  i t ' s  a c a s e  of t u r n i n g  
out  e n o u g h  p e o p l e  to  do the  122 jobs ,  and  I d o n ' t  t h i n k  " e d u c a t i o n "  has  
m u c h  to  do w i th  how m a n y  of t h e s e  t h r e e  guys  of the  125 a r e  go ing  to 
be  t u r n e d  out .  But  I do t h i n k  tha t  the  m o r e  p e o p l e ,  t ha t  s t a t i s t i c a l l y  i t  
w i l l  w o r k ,  t ha t  i f  i n s t e a d  of t u r n i n g  out  125 g u y s  a t  a u n i v e r s i t y ,  a t  two 
u n i v e r s i t i e s  you  t u r n  out 250, the  c h a n c e s  of hav ing  s ix  g u y s  i n s t e a d  of 
t h r e e  t ha t  a r e  t h i s  w a y  a r e  p r e t t y  good.  

QUESTION:  S i r ,  wou ld  you  i d e n t i f y  a l i t t l e  m o r e  s p e c i f i c a l l y  the  
l e v e l  in y o u r  c o m p a n y  tha t  m a k e s  t h i s  r a t h e r  i m p o r t a n t  d e c i s i o n  to go 
f r o m  the  $10 to the  $100 p h a s e ?  

DR.  K I N Z E L :  Y e s .  In e a c h  d i v i s i o n  we have  a v i c e  p r e s i d e n t  f o r  
r e s e a r c h .  We h a v e  14 d i v i s i o n s .  He m a y  have  one or  m o r e  l a b o r a t o r i e s  
w i th  l o c a l  l a b o r a t o r y  d i r e c t o r s .  

Now,  w h e n  the  p r o g r a m  is  put  t o g e t h e r - - a n n u a l l y  the  p r o g r a m  is  
r e v i e w e d  b u d g e t w i s e ,  and t h a t  has  b e e n  r e c o r d e d - - b u t  s o m e  t i m e  d u r i n g  
the  y e a r  w h e n  the  t i m e  is  r i g h t  on a g i v e n  p r o j e c t ,  the  l o c a l  d i r e c t o r  
of the  l a b o r a t o r y  w i l l  say :  " T h i s  shou ld  go on" o r  "I t  s h o u l d n ' t .  " And 
the  v i c e  p r e s i d e n t  f o r  r e s e a r c h  and  the  l o c a l  d i r e c t o r  and the  guy who 
i s  do ing  the  job w i l l  t hen  s i t  down  and put  a l l  t he  f a c t s  t o g e t h e r .  And 
a s  f a r  a s  go ing  f r o m  f u n d a m e n t a l  to a p p l i e d ,  the  d e c i s i o n  r e s t s  t h e r e .  

Now,  w h e n  you  go f r o m  t h e r e  to  d e v e l o p m e n t ,  you  t h e n  b r i n g  in 
y o u r  e n g i n e e r i n g  and y o u r  s a l e s  p e o p l e  in t he  d i s c u s s i o n  w i th  r e s p e c t  
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to  d e c i s i o n .  Bu t  the  d e c i s i o n  i s  m a d e  by  the  v i c e  p r e s i d e n t .  And,  of 
c o u r s e ,  to go f r o m  d e v e l o p m e n t  to m a n u f a c t u r e  r e q u i r e s  a p r e s i d e n t i a l  
d e c i s i o n  in  the  d i v i s i o n ,  and ,  i f  i t ' s  a lot  of m o n e y ,  m a y b e  the  c o r p o r a -  
t i o n .  

Bu t  t h e n  you  ge t  o t h e r  t h i n g s  w h e r e ,  f o r  e x a m p l e ,  out  of m y  own 
o f f i ce  I ' l l  j u s t  s t a r t  t h i n g s  by  g iv ing  t h e m  m o n e y  to do i t .  F o r  e x a m p l e ,  
a few y e a r s  ago  we d e c i d e d  tha t  b i o c h e m i s t r y  w a s  s o m e t h i n g  tha t  we  
ought  to  be  in qu i te  a lot  d e e p e r  t han  we a r e  and  we se t  up a few m o r e  
g r o u p s .  One of t h e s e  c a m e  up w i t h t h i s  b u s i n e s s  of how to f r e e z e  w h o l e  
b l o o d .  The  N a v y  i s  now v e r y  m u c h  i n t e r e s t e d  in t ha t .  In f ac t ,  the  
w h o l e  c o u n t r y  i s .  You  f r e e z e  b l o o d  and s t o r e  i t  f o r e v e r  o r  u n t i l  you  
w a n t  it and t h e n  you  u n f r e e z e  i t  and  u s e  i t .  Th i s  s t a r t e d  in  f u n d a m e n t a l  
r e s e a r c h ,  c a m e  in to  a p p l i e d ,  and  t hen  i t  s t opped  b e c a u s e  we sa id :  "We 
d o n ' t  know how w e ' r e  go ing  to  do a n y t h i n g  b u s i n e s s w i s e  w i t h  i t .  We 
d o n ' t  w a n t  to " e x p l o i t "  i t .  " W e ' r e  not  b l o o d s u c k e r s ,  you  s e e .  So w e  
d e d i c a t e d  i t  to  the  pub l i c  and the  Navy  h a s  p i c k e d  it  up.  

QUESTION:  D o c t o r ,  w o u l d  you  be  w i l l i n g  to e i t h e r  c r i t i c i z e  o r  
c o m m e n t  on the  m a n a g e m e n t  of m i l i t a r y  r e s e a r c h  p r o g r a m s  in  the  l igh t  
of the  s t a n d a r d s  t h a t  y o u  s e t  f o r  y o u r  own c o m p a n y ?  I m i g h t  s a y  t ha t  
t h i s  c a p t i v e  a u d i e n c e  u s u a l l y  m a i n t a i n s  good  s e c u r i t y .  

DR.  K I N Z E L :  I ' m  not  w o r r i e d  abou t  t h a t .  H a v i n g  b e e n  on the  
D e f e n s e  S c i e n c e  B o a r d  f o r  s o m e  t i m e  and on the  N a v a l  R e s e a r c h  A d -  
v i s o r y  C o m m i t t e e - - I ' v e  b e e n  c h a i r m a n  of t ha t  and b e e n  on it  f o r  a long  
t i m e - - I  h a v e  s p o k e n  m y  p i e c e  qu i te  of ten .  

My own f e e l i n g  is  t ha t ,  a s  f a r  a s  the  f u n d a m e n t a l  w o r k  i s  c o n -  
c e r n e d ,  t h e r e  is  no t  e n o u g h  of i t  in  r e l a t i o n  to the  a p p l i e d .  As  f a r  a s  
the  a p p l i e d  r e s e a r c h  i s  c o n c e r n e d ,  t h e r e  i s  no t  e n o u g h  of i t  w i th  r e s p e c t  
to  d e v e l o p m e n t .  And t ha t  the  sh i f t  f r o m  b a s i c  to a p p l i e d  to d e v e l o p m e n t  
t oo  o f ten  i s  done  w i t h o u t  e n o u g h  thought ,  c o n s i d e r a t i o n ,  and  e v a l u a t i o n ,  
and  t ha t  t h i s  i s  one of the  r e a s o n s  tha t  we  a r e  in  the  s i t u a t i o n  w h e r e  the  
m i l i t a r y  i s  s u b j e c t  to s o m e  of the  c r i t i c i s m  tha t  i t  i s  g e t t i n g .  

I t h i n k  the  b i g g e s t  s i n g l e  p l a c e  w h e r e  you  c a n  do y o u r s e l v e s  good 
is  an e v a l u a t i o n  b e t w e e n  the  a p p l i e d  r e s e a r c h  and the  d e v e l o p m e n t .  
T h e r e  a r e  too  m a n y  p r o j e c t s  t ha t  you  ge t  i n to  b e c a u s e  you  have  s p e n t  
$1 m i l l i o n  on a p p l i e d  r e s e a r c h ,  o r  $ 5 0 0 , 0 0 0  o r  $ 3 0 0 , 0 0 0 ,  o v e r  a p e r i o d  
of X y e a r s ,  b e c a u s e  y o u  s p e n t  t h a t  and  i t ' s  t e c h n o l o g i c a l l y  s u c c e s s f u l ,  
y o u  go on to the  nex t  s t e p  w h e t h e r  or  not  i t ' s  go ing  to f i t  in to  one of y o u r  
s y s t e m s  o r  c o m p e t e  w i t h  one of y o u r  s y s t e m s  o r  be  a n y  good l a t e r .  
T h e r e  i s  no t  e n o u g h  e v a l u a t i o n  a t  t ha t  s t a g e  in the  m i l i t a r y .  
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QUESTION- Sir, I wonder if you could comment a little more on 
formal control, for example, technical reports which may come to your 
laboratory directors, to yourself, or to the chairman of the board-- 
budget. To what extent do you use these cost reports and how they may 
help or hinder research. 

DR. KINZEL: The budget and the program go hand in hand. This 
can either help or hinder quite a lot. 

The b u d g e t  ha s  to be  a p p r o v e d ,  in  o u r  c a s e  by  o u r  A p p r o p r i a t i o n s  
C o m m i t t e e - a n d  I ' m  t h e i r  c h i e f  a d v i s o r  on i t - - a n d  h e r e  i t ' s  a c a s e  of 
t a k i n g  a look  a t  y o u r  t o t a l  p r o g r a m ,  s e e i n g  the b a l a n c e  of f u n d a m e n t a l  
to a p p l i e d  and d e v e l o p m e n t ,  l ook ing  a t  s p e c i f i c  p r o j e c t s  and  t h e i r  g o a l s ,  
t a k i n g  a r e - l o o k  at  the  e v a l u a t i o n  and the  d e c i s i o n s  t ha t  w e r e  m a d e  in 
the  e v a l u a t i o n .  So tha t  b u d g e t  can  be  v e r y  i m p o r t a n t .  

Now, the way the budget is put together is very simple. It starts 
right in with the group leader, who tells the division leader in the lab- 
oratory: "This is what I want to work on. I've got this many people 
and this is going to be all right" or "I need some more and so on next 
year, and here's what I want. " You put that all together and finally it 
comes up to the local director of the laboratory, who then takes all of 
these requests, which generally total four or five times as much money 
as he's ever spent in his life. He then gets the boys in and they decide 
what their requests will be. 

It then goes to the vice president of the division, who again goes over 
it with these fellows in the light of other laboratories that he has, and 
finally comes in with a division request to the Appropriations Commit- 
tee. And at this stage we are looking at dollars, goals, and scope. It's 
very helpful. 

As far as individual reports are concerned, we insist that when a 
job is wrapped up either way, by being transferred from fundamental to 
applied or from applied to development, we get a complete report on it. 
In between they can issue interim reports if they want to. We generally 
have a monthly or a quarterly report at the same time on all projects, 
just to be able to take a look at them quickly. 

I t h i n k  the  m a i n  good of the  m o n t h l y  and  q u a r t e r l y  r e p o r t s  i s  to  
m a k e  a m a n  s top  and  t a k e  s t o c k  of h i m s e l f .  The  f e l l o w  who w r i t e s  i t  
g e t s  m o r e  out  of i t  t han  the  f e l l o w  who r e a d s  i t .  
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QUESTION:  My q u e s t i o n  r e f e r s  to the  r e p l y  tha t  you  gave  to  
C a p t a i n  S c h n e i d e r  a m o m e n t  ago  w h e r e  you  c o m m e n t e d  on y o u r  v i e w s  
on r e s e a r c h  and d e v e l o p m e n t  in the  M i l i t a r y  E s t a b l i s h m e n t .  Do y o u r  
c o m m e n t s  app ly  e q u a l l y  to  the  r e s e a r c h  t h a t  i s  done  on the c i v i l i a n  s i d e  
of the  G o v e r n m e n t ?  I a m  t h i n k i n g  of m y  own a g e n c y ,  the  B u r e a u  of 
M i n e s ,  and tha t  w h i c h  g o e s  on in the  B u r e a u  of S t a n d a r d s ,  the  D e p a r t -  
m e n t  of A g r i c u l t u r e ,  the  W e a t h e r  B u r e a u ,  and so f o r t h .  

DR.  K I N Z E L :  No.  I t h ink  t h e y  a r e  in a l i t t l e  d i f f e r e n t  c a t e g o r y  
in tha t  it  i s n ' t  too  of ten  tha t  t h e y  ge t  o v e r  in to  the h e a v y  a p p l i e d  and only  
r a r e l y  in to  d e v e l o p m e n t .  I n d u s t r y  and o t h e r s ,  i f  t h e y  a r e  a l e r t - - y o u r  
m a t e r i a l  i s  a l l  pub l i c  i n f o r m a t i o n - - w a t c h  i t  p r e t t y  c l o s e l y ;  and  shou ld  
i t  ge t  to  the  s t a g e  w h e r e  i t  s h o u l d  ge t  in to  d e v e l o p m e n t ,  i t ' s  tha t  good,  
y o u  g e n e r a l l y  f ind s o m e b o d y  e l s e  d o i n g  it  f o r  you .  

So I w o u l d  s a y  tha t ,  the  w a y  the  m o n e y  is  s p e n t  in the  a g e n c i e s  you  
have  m e n t i o n e d - - a n d I  d o n ' t  w a n t  to  m a k e  t h i s  b l a n k e t ,  b e c a u s e  you  have  
to  be  s p e c i f i c - - b u t  r i g h t  now in the  D e p a r t m e n t  of C o m m e r c e  I ' m  a 
m e m b e r  of a s m a l l  g r o u p  w i t h  K e l l y  and a c o u p l e  of o t h e r s  t ha t  a r e  
m a k i n g  a s e r i e s  of r e c o m m e n d a t i o n s  w i th  r e s p e c t  to  t h o s e  b u r e a u s  and 
how the  m o n e y s  a r e  b e i n g  s p e n t  and so  on. And I know tha t  in the  b u s i -  
n e s s  of go ing  f r o m  the 1 to  the  10 y o u ' v e  got  the  s a m e  p r o b l e m ,  bu t  i t  
i s n ' t  too  s e r i o u s ,  and  i t s  g e n e r a l l y  l ooked  at  f a i r l y  w e l l .  But  i t ' s  t h i s  
10 to  100, t ha t  i s ,  a p p l i e d  r e s e a r c h  to d e v e l o p m e n t ,  tha t  i s  the  p l a c e  
tha t  I t h i n k  cou ld  be  g r e a t l y  i m p r o v e d .  And tha t  d o e s n ' t  e x i s t  to  a g r e a t  
d e g r e e  in t h e s e  o t h e r  b u r e a u s .  

QUESTION:  Would  you  a d d r e s s  y o u r s e l f  a l i t t l e  b i t  to  the  i n d i v i d u a l  
who  is  the  d i r e c t o r  of one of t h e s e  l a b o r a t o r i e s  ? You  w e r e  t a l k i n g  
a b o u t  t h e s e  t h r e e  g u y s  who  w e r e  c r e a t i v e  a s  b e i n g  s p a r k p l u g s .  It s e e m s  
to m e  tha t  a n o t h e r  guy  w h o ' s  p r e t t y  i m p o r t a n t  in  t e r m s  of the  o v e r a l l  
p r o g r a m  is  the  d i r e c t o r  of t he  l a b o r a t o r y .  What  q u a l i f i c a t i o n s  shou ld  
he  h a v e  ? How do  y o u  f ind h i m ?  A r e  t h e y  e x t r a  c r e a t i v e ?  A r e  t h e y  
p e o p l e  who  ge t  o u t s i d e  the  l a b o r a t o r y  in  t h e i r  p r o f e s s i o n  or  s o m e t h i n g  
like that ? 

DR. K I N Z E L :  T h a t ' s  a v e r y  good ques t ion ,  and a good l a s t  q u e s -  
t i on .  To  s t a r t  w i th ,  i f  you  t h i n k  of an  i n d i v i d u a l  r e s e a r c h  lab f o r  a 
m i n u t e  a s  an  i n d i v i d u a l  b u s i n e s s ,  t hen  the  l o c a l  d i r e c t o r  can  be  t hough t  
of as  the  g e n e r a l  m a n a g e r  of tha t  b u s i n e s s .  Now,  w h a t  do you  n e e d  in 
the  g e n e r a l  m a n a g e r  of a n y  b u s i n e s s ?  Wel l ,  f i r s t  you  n e e d  a r e a l l y  
i n t i m a t e  w o r k i n g  k n o w l e d g e  of the  b u s i n e s s .  So r u l e  No.  1 i s ,  N e v e r  
put  an  a c c o u n t a n t  in as  h e a d  of a l a b o r a t o r y .  I ' l l  go f u r t h e r  and s a y ,  
D o n ' t  put  a p r o d u c t i o n  m a n  in  o r  a d e v e l o p m e n t  m a n  in .  The  d i r e c t o r  
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of a r e s e a r c h  l a b o r a t o r y  h a s  to c o m e  up t h r o u g h  r e s e a r c h ,  a s  f a r  a s  
I ' m  c o n c e r n e d .  T h a t ' s  No .  1. 

Bu t ,  a s  f o r  the  g e n e r a l  m a n a g e r  of a n y t h i n g ,  in a d d i t i o n  to k n o w i n g  
the  i n t i m a t e  d e t a i l s  of the  b u s i n e s s  and  how it w o r k s ,  how p e o p l e  down  
b e l o w  t h i n k  and  how t h e y  w o r k ,  and  knowing  e v e r y  job on the  w a y  up 
p r e t t y  m u c h - - i n  a d d i t i o n  to t ha t  he has  to  have  s o m e  b u s i n e s s  s e n s e .  
He h a s  to know how to  d e a l  w i t h  p e o p l e .  He m a y  e v e n  have  to  dea l  w i t h  
a un ion .  So he  has  to  have  t h o s e  s a m e  c h a r a c t e r i s t i c s ,  in  o t h e r  w o r d s ,  
an  a b i l i t y  to h a n d l e  p e o p l e .  

The  g e n e r a l  m a n a g e r  of any  o r g a n i z a t i o n ,  in a d d i t i o n  to k n o w l e d g e  
and  the  a b i l i t y  to  h a n d l e  p e o p l e ,  h a s  to h a v e  a l o g i c a l ,  c l e a r ,  o r g a n i z e d  
m i n d .  

Al l  r i g h t .  I cou ld  go on.  I d o n ' t  have  to e n u m e r a t e  the  r e s t  of 
t h e m .  But  the  a n a l o g y  h o l d s  c o m p l e t e l y .  So the  l o c a l  d i r e c t o r  of a 
r e s e a r c h  lab has  to be  a f e l l o w  w h o ' s  a good r e s e a r c h e r ,  no t  n e c e s s a r i l y  
one of the  t h r e e  t ha t  I ' m  t a l k i n g  about ,  in  f ac t ,  g e n e r a l l y  n o t - - h e  h a s  to 
be  a good  r e s e a r c h e r ,  who  k n o w s  the r o p e s ,  k n o w s  how i t ' s  d o n e ,  knows  
w h a t ' s  t h e r e .  He  h a s  to be  open  m i n d e d .  And,  w h i l e  he  m a y  not  be  
s u p e r - i m a g i n a t i v e  h i m s e l f ,  he  has  to r e s p e c t  i m a g i n a t i o n  and u n d e r -  
s t a n d  t ha t  t ha t  w h i c h  c a n ' t  be  done  i s n ' t  a l w a y s  so .  He h a s  to be  ab le  
to  h a n d l e  h i s  p e o p l e .  He h a s  to  be  ab l e  to r u n  an o r g a n i z a t i o n .  And 
he  h a s  to be  ab l e  to do w h a t  any  g e n e r a l  m a n a g e r  h a s  to do,  wha t  a n y  
a d m i n i s t r a t o r  ha s  to  d o - - p l e a s e  h i s  b o s s .  You  put  t h o s e  t h i n g s  a l l  t o -  
g e t h e r .  

W h e r e  do t h e s e  p e o p l e  c o m e  f r o m 7  F r o m  the  o t h e r  122, by  and  
l a r g e .  You  j u s t  w a t c h  t h e m  as  t h e y  g r o w  up .  T h e y  b e c o m e  g r o u p  l e a d -  
e r s .  The  nex t  t h i n g  you  know t h e y  a r e  d i v i s i o n  h e a d s .  Nex t  t h i n g  you  
know t h e y ' r e  head  of the  l a b o r a t o r y .  I t h i n k  t h a t ' s  the  b e s t  w a y  I can  
a n s w e r  tha t .  

• ° COLONEL FORBES: D r .  K i n z e l ,  i t ' s  a l m o s t  u n n e c e s s a r y  to no te  
tha t  y o u ' v e  b e e n  bo th  s t i m u l a t i n g  and i n f o r m a t i v e .  We r e a l i z e  the  h e a v y  
d e m a n d s  on y o u r  t i m e  and  how a c t i v e  you  a r e  in s c i e n t i f i c  and e n g i n e e r -  
ing c i r c l e s .  On b e h a l f  of t he  C o m m a n d a n t ,  the  f a c u l t y ,  and  the  s t u d e n t  
b o d y ,  we  t h a n k  y o u  v e r y  m u c h .  

(18 May 1 9 6 0 ) B / d e : p c  
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