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Mr.  E.  Due r  R e e v e s ,  E x e c u t i v e  Vice  P r e s i d e n t ,  S t a n d a r d  Oi l  

D e v e l o p m e n t  Company ,  was b o r n  in New Y o r k  Ci ty  in 1909. He was 
g r a d u a t e d  f r o m  W i l l i a m s  C o l l e g e  in 1930 with a B . A .  d e g r e e  and did 
g r a d u a t e  w o r k  at P r i n c e t o n  U n i v e r s i t y .  He lef t  P r i n c e t o n  in 1931 to 
join the s taff  of the S t a n d a r d  Oil  C o m p a n y  (New J e r s e y )  and has  b e e n  
with v a r i o u s  J e r s e y  a f f i l i a t e s  s i n c e  that  t i m e .  His f i r s t  a s s i g n m e n t  
was  with J a s c o  in 1935 and in 193G t r a n s f e r r e d  to the r e s e a r c h  and de-  
v e l o p m e n t  l a b o r a t o r i e s  of the S tanda rd  Oil  C o m p a n y  of L o u i s i a n a .  In 
1937 Mr .  R e e v e s  m o v e d  to the R e s e a r c h  D i v i s i o n  of the S t anda rd  Oi l  
D e v e l o p m e n t  C o m p a n y  at Bayway  to t ake  c h a r g e  of i t s  n e w l y  f o r m e d  
P r o c e s s  D e v e l o p m e n t  Sec t ion .  In 1945 he b e c a m e  d i r e c t o r  of the Re -  
s e a r c h  Div i s ion .  In 1947 he was  appo in t ed  d i r e c t o r  and  v i c e  p r e s i d e n t  
of the S tanda rd  Oil  D e v e l o p m e n t  C o m p a n y  in New Y o r k  Ci ty  and has  
b e e n  with the c o m p a n y  as E x e c u t i v e  Vice  P r e s i d e n t  s i n c e  J a n u a r y  1949. 
Mr .  R e e v e s  is a m e m b e r  of the fo l lowing  o r g a n i z a t i o n s :  The Soc i e ty  
of A u t o m o t i v e  E n g i n e e r s ,  A m e r i c a n  P e t r o l e u m  Ins t i t u t e ,  A m e r i c a n  
C h e m i c a l  Socie ty ,  D i r e c t o r s  of I n d u s t r i a l  R e s e a r c h ,  I n d u s t r i a l  R e s e a r c h  
Ins t i tu te ,  Soc ie ty  of C h e m i c a l  I ndus t ry ,  A r m e d  F o r c e s  C h e m i c a l  
A s s o c i a t i o n ,  A d v i s o r y  C o m m i t t e e  fo r  C o n f e r e n c e  on the A d m i n i s t r a t i o n  
of R e s e a r c h ,  Na t iona l  A s s o c i a t i o n  of M a n u f a c t u r e r s ;  A d v i s o r y  Counci l ,  
D e p a r t m e n t  of C h e m i c a l  E n g i n e e r i n g ,  P r i n c e t o n ;  A d v i s o r y  C o m m i t t e e  
of R e s e a r c h  Div i s ion ,  New Y o r k  U n i v e r s i t y ;  Off ice of D e f e n s e  M o b i l i z a -  
t ion C o m m i t t e e  on S p e c i a l i z e d  P e r s o n n e l ,  Ph i  B e t a  Kappa,  and  P h i  
Del ta  The ta .  
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G E N E R A L  NIBLO:  In o u r  p r e v i o u s  l e c t u r e s  on p r o d u c t i o n ,  we 
have  e x a m i n e d  m a n y  i n t e r e s t i n g  and i m p o r t a n t  p r o b l e m s  p e r t a i n i n g  
to i n d u s t r y .  Th i s  m o r n i n g  we s h a l l  i n v e s t i g a t e  the i m p o r t a n c e  of 
r e s e a r c h  and d e v e l o p m e n t  t h r o u g h  the  t e c h n o l o g i c a l  p r o g r e s s  of c o m -  
m e r c i a l  i n d u s t r y .  We s h a l l  s e e  what  one i n d u s t r y  does  about  the new 
c h a l l e n g e s  as t hey  o c c u r .  In  o t h e r  w o r d s  what  is  the i n t e r r e l a t i o n s h i p  
b e t w e e n  p r o d u c t i o n ,  r e s e a r c h  and  d e v e l o p m e n t ,  and t e c h n o l o g i c a l  
p r o g r e s s  w i th in  i n d u s t r y ?  

O u r  s p e a k e r  th is  m o r n i n g  is  M r .  E .  D. R e e v e s ,  E x e c u t i v e  V ice  
P r e s i d e n t  of the S t a n d a r d  Oi l  D e v e l o p m e n t  C o m p a n y  of New J e r s e y .  
M r .  R e e v e s  has  spen t  a l m o s t  25 y e a r s  wi th  th i s  c o m p a n y ,  m o s t  of 
w h i c h  has  b e e n  in the f i e ld  of r e s e a r c h  and d e v e l o p m e n t .  Today ,  
h o w e v e r ,  is  h is  l a s t  day  wi th  tha t  f i r m .  E f f e c t i v e  at m i d n i g h t  ton igh t  
t hey  a r e  go ing  to change  the n a m e  of A r k a n s a s ,  and t o m o r r o w  m o r n -  
ing  M r .  R e e v e s  w i l l  be  E x e c u t i v e  Vice  P r e s i d e n t  of the E s s o  R e s e a r c h  
and  E n g i n e e r i n g  C o m p a n y ,  wi th  the s a m e  job, the s a m e  pay,  and the 
s a m e  r e s p o n s i b i l i t i e s .  

M r .  R e e v e s ,  it  i s  a p l e a s u r e  to w e l c o m e  you  b a c k  to the I n d u s t r i a l  
C o l l e g e  and to p r e s e n t  you to th i s  y e a r ' s  c l a s s .  

MR.  R E E V E S :  T h a n k  you v e r y  m u c h ,  G e n e r a l  Nib lo .  The g e n e r a l  
s u b j e c t  of r e s e a r c h  and d e v e l o p m e n t  w i th in  i n d u s t r y  i s  one in w h i c h  I 
h a v e  b e e n  i n v o l v e d  e v e r  s i n c e  I got out of s c h o o l  o v e r  24 y e a r s  ago.  
It  i s  a s u b j e c t  tha t  ha s  a l w a y s  i n t e r e s t e d  m e  and I a m  v e r y  happy  to 
be  h e r e  t oday  and to have  an o p p o r t u n i t y  to t a lk  to you about  i t .  

F i r s t ,  I would  l ike  to s a y  tha t  i n d u s t r i a l  r e s e a r c h  as  we know i t  
t oday  i s  not  s o m e t h i n g  tha t  i s  s u p p o r t e d  by  i n d u s t r i a l  c o n c e r n s  o r  
c a r r i e d  out  as  a s e p a r a t e  a c t i v i t y  ju s t  in  the hope tha t  s o m e t h i n g  good 
w i l l  c o m e  of it;  but  i t  is  a t r u l y  i n t e g r a l  p a r t  of i n d u s t r i a l  a c t i v i t y  in  
th i s  c o u n t r y .  When  I s t a r t e d  to do r e s e a r c h  in  1930, i n d u s t r y  in  the 
U n i t e d  S ta te s  was  s p e n d i n g  about  160 m i l l i o n  d o l l a r s  a n n u a l l y  fo r  i t s  
r e s e a r c h  and d e v e l o p m e n t .  S ince  tha t  t i m e  th i s  e f fo r t  h a s  g r o w n  
t r e m e n d o u s l y ,  to the po in t  w h e r e  today  the s u m  of 2 . 4  b i l l i o n  d o l l a r s  
r e p r e s e n t s  the c u r r e n t  annua l  b i l l  f o r  i n d u s t r i a l  r e s e a r c h  and 
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d e v e l o p m e n t  work .  This  is  a f i f t e e n - f o l d  e x p a n s i o n  in  jus t  the l a s t  
two d e c a d e s  and c l e a r l y  i n d i c a t e s  the g rowing  a c c e p t a n c e  of r e s e a r c h  
and d e v e l o p m e n t  by A m e r i c a n  i n d u s t r y .  

I am  in the l iqu id  e n e r g y  b u s i n e s s  and r e p r e s e n t  an i n d u s t r y  that  
has  s t e a d i l y  g r o w n  b e c a u s e  of r e s e a r c h  and is  t yp i ca l  today  of the  
i n t e r d e p e n d e n c e  of i n d u s t r i a l  g r o w t h  and a c l o s e l y  c o o r d i n a t e d  r e s e a r c h  
and d e v e l o p m e n t  e f fo r t .  You shou ld  a l so  know tha t  the i n d u s t r y  I r e p -  
r e s e n t  is by no m e a n s  e x c e p t i o n a l  on th i s  accoun t ;  in  fac t  we a r e  about  
a v e r a g e .  T h e r e  a r e  qui te  a few i n d u s t r i e s  in  th i s  c o u n t r y  tha t  put l e s s  
e m p h a s i s  on r e s e a r c h  and d e v e l o p m e n t ,  but  t h e r e  a r e  a l so  m a n y  who 
p l ace  e v e n  g r e a t e r  s t r e s s  on it ,  than  we h a v e - - s u c h  as the  c h e m i c a l  
i n d u s t r y ,  the e l e c t r o n i c s  i n d u s t r y ,  and so on. 

In t a lk ing  to you today  about r e s e a r c h  and d e v e l o p m e n t  wi th in  
i n d u s t r y ,  I hope you wi l l  look  on m y  own as a t y p i c a l  i n d u s t r y  and 
wi l l  u n d e r s t a n d  that  as I t a lk  about  i t  I am a l so  t a l k ing  about  a r e l a t i o n -  
sh ip  b e t w e e n  i n d u s t r y  and r e s e a r c h  and d e v e l o p m e n t  that  s p r e a d s  a l l  
t h r o u g h  i n d u s t r y  in A m e r i c a .  

As we e x a m i n e  the  b r o a d  s u b j e c t  of r e s e a r c h  and d e v e l o p m e n t  i n  
h i s t o r y ,  it s e e m s  to me  that  t h e r e  a r e  four  th ings  we shou ld  c o n s i d e r  
today:  

1. The f i r s t  i s  the q u e s t i o n  of jus t  what  i n d u s t r i a l  r e s e a r c h  
ac tua l l y  is  and how a t yp i ca l  b u s i n e s s ,  the e n e r g y  b u s i n e s s ,  has  g rown  
t h r o u g h  i t .  

2. Next  I would  l ike  to c o v e r  s o m e t h i n g  of how we go about  
o r g a n i z i n g  and m a n a g i n g  i n d u s t r i a l  r e s e a r c h .  

3. Th i rd ,  the k inds  of th ings  that  can  be a c c o m p l i s h e d  t h r o u g h  i t .  

4. And, f ina l ly ,  the m e a n i n g  of al l  of th i s  in  t e r m s  of n a t i o n a l  
s e c u r i t y .  

C o m i n g  to the  f i r s t  q u e s t i o n  of i n d u s t r i a l  r e s e a r c h  and what  i t  i s ,  
I would  l ike  to s t a r t  by s ay ing  that  it i s  not  the  g l a m o r o u s  a c t i v i t y  a 
lot  of peop le  s e e m  to th ink  it  i s .  I n d u s t r i a l  r e s e a r c h  i s  a b u s i n e s s  
a c t i v i t y  and is  c a r r i e d  on by  m o d e r n  i n d u s t r i a l  c o r p o r a t i o n s  to i m p r o v e  
t h e i r  c o m p e t i t i v e  pos i t i on .  I n d u s t r i a l  r e s e a r c h  is jus t  as  i n t e g r a l  a 
p a r t  of what  an i n d u s t r i a l  c o n c e r n  does  as s a l e s ,  m a n u f a c t u r i n g ,  o r  
p u r c h a s i n g .  I n d u s t r i a l  r e s e a r c h  has  to p a r t i c i p a t e  in the d a y - t o - d a y  
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d e c i s i o n s  of the  c o m p a n y  of w h i c h  i t  i s  a p a r t  and  as  a m e m b e r  of the  
i n d u s t r i a l  t e a m  has  v e r y  d e f i n i t e  o b j e c t i v e s  and  r e s p o n s i b i l i t i e s .  

One  r e s p o n s i b i l i t y  of a r e s e a r c h  g r o u p  i s  to  f i n d  out  j u s t  wha t  i t s  
c o m p a n y  n e e d s  in  the  way  of r e s e a r c h  r e s u l t s .  It  h a s  to u n d e r s t a n d  
the  p r o b l e m s  of the  p e o p l e  who u s e  the  p r o d u c t s  of i t s  p a r t i c u l a r  i n -  
d u s t r y ;  i t  h a s  to  f ind  out  wha t  k i n d s  of p r o d u c t s  w o u l d  s u i t  t h e i r  p u r -  
p o s e s  b e s t  and  w h a t  k inds  of p r o d u c t s  t h e y  a r e  l i k e l y  to  w a n t  in  the  
f u t u r e .  I t  m u s t  a l s o  s t u d y  c a r e f u l l y  the  m a n u f a c t u r i n g  o p e r a t i o n s  
t h e m s e l v e s  to  d i s c o v e r  w h e r e  t h e s e  n e e d  to be  i m p r o v e d  and  w h e r e  
w o r k  m u s t  be  c o n c e n t r a t e d  to m a t c h  s i m i l a r  a c t i v i t i e s  on  the  p a r t  of 
c o m p e t i t o r s .  

R e s e a r c h  h a s  to  go e v e n  f u r t h e r  and  s t u d y  the  r a w - m a t e r i a l s  s i t u -  
a t i o n  in  v i e w  of the  d e m a n d s  f o r  new t y p e s  of p r o d u c t s ,  the  p o s s i b i l i t y  
of l o w e r  c o s t s ,  a l t e r n a t e  r a w  m a t e r i a l s ,  and  the  l i ke .  At  the  o t h e r  
e n d  of the  s c a l e ,  t h e r e  a r e  n u m e r o u s  m a r k e t i n g  p r o b l e m s  t h a t  n e e d  to 
b e  l o o k e d  at and  p o s s i b l y  i m p r o v e d .  In  o t h e r  w o r d s  e v e r y  p h a s e  of a 
c o m p a n y ' s  b u s i n e s s  h a s  to be s t u d i e d  o b j e c t i v e l y  and  i m a g i n a t i v e l y  to  
s e e  w h e r e  the  r a w - m a t e r i a l s  s i t u a t i o n  c a n  be s t r e n g t h e n e d ,  m a n u f a c -  
t u r i n g  o p e r a t i o n s  i m p r o v e d ,  p r o d u c t s  t a i l o r e d  to  f i t  the  n e e d s  of the  
p e o p l e  who buy  t h e m ,  and  new p r o d u c t s  and  m a r k e t s  d e v e l o p e d  to r e -  
p l a c e  o ld  o n e s  and  to h e l p  the  b u s i n e s s  in  i t s  g r o w t h .  

A f t e r  a l l  of t h i s  ha s  b e e n  done  and  the  r e s e a r c h  o r g a n i z a t i o n  h a s  
a p r e t t y  good  i d e a  of j u s t  wha t  is  n e e d e d  in  the  way  of r e s e a r c h  r e s u l t s ,  
i t s  n e x t  r e s p o n s i b i l i t y  i s  to p r o d u c e  the  r e s u l t s  i n d i c a t e d .  T h i s  p a r t  
of a r e s e a r c h  d e p a r t m e n t ' s  a c t i v i t y  i s  wha t  m o s t  p e o p l e  t h i n k  of w h e n  
t h e y  t h i n k  abou t  r e s e a r c h .  I t  i s  o b v i o u s l y  a v e r y  i m p o r t a n t  p a r t ,  b e -  
c a u s e  i t  d o e s  no good  to know a l l  abou t  wha t  i s  n e e d e d  if m e t h o d s  c a n n o t  
be  d e v e l o p e d  to  m e e t  the  n e e d s  i n d i c a t e d .  

T h e  t h i r d  o b j e c t i v e  and  r e s p o n s i b i l i t y  of i n d u s t r i a l  r e s e a r c h  is  to  
h e l p  o t h e r  u n i t s  in  the  c o m p a n y  in  p u t t i n g  r e s e a r c h  r e s u l t s  to  w o r k .  T h e  
r e a l  t e s t  of i n d u s t r i a l  r e s e a r c h  l i e s  in  i t s  u s e f u l n e s s ,  and  a g a i n  I w o u l d  
l i ke  to  e m p h a s i z e  t h a t  f i n d i n g  out  t h a t  a c o m p a n y  n e e d s  a p a r t i c u l a r  
p r o d u c t  and  t h e n  d e v e l o p i n g  t h a t  p r o d u c t  in  the  l a b o r a t o r i e s  is  no t  g o i n g  
to do the  c o m p a n y  m u c h  good  u n l e s s  a l l  of t h i s  e f f o r t  r e s u l t s  in  t h a t  
p r o d u c t ' s  b e i n g  m a d e  and  s o l d  so  t h a t  the  c o m p a n y  c a n  m a i n t a i n  i t s  
b u s i n e s s  and  m a k e  a p r o f i t .  I m e n t i o n  a l l  of t h e s e  t h i n g s  b e c a u s e  we 
in  i n d u s t r i a l  r e s e a r c h  h a v e  l e a r n e d  t h a t  if  we a r e  to  do e f f e c t i v e  w o r k ,  
we m u s t  s p e n d  a lo t  m o r e  e f f o r t  t h a n  m o s t  p e o p l e  r e a l i z e  on the  



coordination of research with other activities and in doing all we 

possibly can to help the rest of the company in putting the results of 

research to work. 

I think it is clear from what I have said that the real key to suc- 
cessful industrial research is the day-to-day participation of the re- 
search group in the formulation of a company's major policy decisions. 
Technology in industry is not a thing apart, but is more a point of view 
or a way of doing business. In an effective industrial effort, you can- 
not really separate technology from other phases of the business. 

When carried out in this way, industrial research can be an ex- 

tremely powerful tool for industry and for all of us. The energy 
business is a striking example of what can be accomplished through 
industrial research and of how even in a short period of time the re- 

sults of research can affect our whole way of living. The energy 

business was really born in 1760 when James Watt invented the steam 

engine. This, as you realize, was also about the time the Government 

of the United States was being formed. This was less than 200 years 

ago and, in comparison with all of the years that man has been on this 

earth and struggling to improve his existence, it is as if you woke up 
one morning and suddenly realized that last night something had 
happened that was to completely alter your life. 

D u r i n g  t h e s e  200 y e a r s ,  t h e  i n d u s t r i a l  r e v o l u t i o n  s t a r t e d  b y  t h e  
s t e a m  e n g i n e  w a s  to  go  t h r o u g h  a l o n g  p e r i o d  of  i n c u b a t i o n .  F o r  t h e  
f i r s t  90 y e a r s ,  t h e  u s e  o f  m e c h a n i c a l  e n e r g y  w e n t  t h r o u g h  a s o r t  o f  
demonstration period. Steam locomotives were built during this period, 
some houses were heated with natural gas, and, on a small scale, 
people were learning about the new type of servant they had just invent- 

ed--the mechanical servant. 

T h e  l i m i t e d  u s e  o f  t h i s  t y p e  of  e n e r g y  in  t he  U n i t e d  S t a t e s  a t  t h a t  
t i m e  i s  b e s t  i l l u s t r a t e d  b y  t h e  a l m o s t  i n c r e d i b l e  f a c t  t h a t  in  1814 o n l y  
22 t o n s  of  a n t h r a c i t e  c o a l  w e r e  m i n e d ,  a n d  e v e n  in  1820 t h e  b i t u m i -  
n o u s  c o a l  i n d u s t r y  h a d  p r o g r e s s e d  to  o n l y  an  a n n u a l  r a t e  of  300 t o n s .  
B y  1850 t h e  i n d u s t r i a l  r e v o l u t i o n  w a s  b e g i n n i n g  to  h a v e  a r e a l  i m p a c t .  
B y  t h e n  o v e r  2 m i l l i o n  t o n s  of  c o a l  w e r e  b e i n g  m i n e d  e a c h  y e a r ,  a n d  
in  1859 t h e  o i l  i n d u s t r y ,  w i t h  i t s  l i q u i d  a n d  g a s e o u s  f o r m s  of  e n e r g y ,  
b e g a n  i t s  d e v e l o p m e n t  w i t h  t h e  D r a k e - d i s c o v e r y  w e l l  in  P e n n s y l v a n i a .  
B y  t h i s  t i m e  p e o p l e  h a d  b e g u n  to  r e a l i z e  t h e  t r e m e n d o u s  p o t e n t i a l s  i n  
u s i n g  m e c h a n i c a l  e n e r g y  i n s t e a d  of  h o r s e s  a n d  m e n  to  p e r f o r m  w o r k ,  
a n d  t h e r e  w a s  a r e a l l y  r a p i d  d e v e l o p m e n t  o v e r  t h e  n e x t  50 y e a r s .  
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A s  r a p i d  a s  i t  w a s ,  h o w e v e r ,  i t  p a l e s  to  i n s i g n i f i c a n c e  w h e n  c o r n -  ~ . ~ 8 ~  
p a r e d  w i t h  e v e n t s  of  t he  l a s t  h a l f  c e n t u r y .  

I t  h a s  b e e n  c a l c u l a t e d  t h a t ,  of  a l l  t h e  m e c h a n i c a l  e n e r g y  d e v e l -  
o p e d  in  t h e  w o r l d  f r o m  f o s s i l  f u e l s ,  s u c h  a s  c o a l  a n d  o i l ,  a l m o s t  85 
p e r c e n t  h a s  b e e n  g e n e r a t e d  s i n c e  1900.  In  o t h e r  w o r d s  o u r  u s e  o f  
e n e r g y  a l m o s t  d u r i n g  o u r  o w n  l i f e t i m e  h a s  b e e n  s i x  t i m e s  t h e  a m o u n t  
o f  e n e r g y  c o n s u m e d  by  a l l  o u r  a n c e s t o r s .  A c c u s t o m e d  a s  we  a r e  ~o 
c e n t r a l  h e a t i n g ,  p o w e r  p l a n t s ,  a u t o m o b i l e s ,  e l e c t r i c i t y ,  a n d  a l l  o t h e r  
f o r m s  of  m e c h a n i c a l  e n e r g y ,  i t  i s  h a r d  to  r e a l i z e  t h a t  t he  e n e r g y  s t o r y  
i s  i n  r e a l i t y  t he  s t o r y  of  an  a m a z i n g  t u r n  of  e v e n t s  t h a t  h a v e  t a k e n  
p l a c e  o n l y  w i t h i n  t h e  l a s t  50 o r  60 y e a r s .  

A s  we  l o o k  b a c k  o v e r  w h a t  h a s  s o  f a r  b e e n  a c c o m p l i s h e d ,  we  m u s t  
b e  c o n t i n u a l l y  a m a z e d  at  t he  r a p i d i t y  w i t h  w h i c h  t h e s e  c h a n g e s  h a v e  
t a k e n  p l a c e .  T h e  f a c t s  a r e ,  h o w e v e r ,  t h a t ,  in  t he  U n i t e d  S t a t e s  i n  
1850,  o n l y  6 p e r c e n t  of  t he  e n e r g y  u s e d  b y  m a n  c a m e  f r o m  m a c h i n e s  
o p e r a t i n g  on  f o s s i l  f u e l s .  T h e  r e s t  w a s  s u p p l i e d  b y  m a n  h i m s e l f ,  
h o r s e s ,  a n d  o t h e r  a n i m a l s .  B y  1900,  38 p e r c e n t  of  t h e  w o r k  b e i n g  
d o n e  c a m e  f r o m  v a r i o u s  f u e l s ;  t o d a y  c o a l ,  g a s ,  a n d  o i l ,  w i t h  a n  a s s i s t  
f r o m  w o o d  a n d  w a t e r p o w e r ,  s u p p l y  95 p e r c e n t  of  t h e  e n e r g y  t h a t  s u p -  
p o r t s  o u r  c i v i l i z a t i o n .  A m o n g  o t h e r  t h i n g s ,  t h i s  h a s  i n c r e a s e d  m a n ' s  
p r o d u c t i v i t y  s o m e  s i x f o l d  o v e r  w h a t  i t  w a s  in  1850.  

I n  1850 a l m o s t  t w o - t h i r d s  of o u r  w o r k i n g  p o p u l a t i o n  w e r e  s t i l l  r e -  
q u i r e d  f o r  f a r m i n g ;  t o d a y  l e s s  t h a n  15 p e r c e n t  o f  t h e  w o r k e r s  i n  t h e  
U n i t e d  S t a t e s  a r e  n e e d e d  to f e e d  t h e  e n t i r e  N a t i o n .  I f  we  a d d  i t  a l l  u p ,  
t h e r e  h a s  b e e n  d e v e l o p e d  in  t h e  U n i t e d  S t a t e s  a l m o s t  d u r i n g  t h e  l a s t  
50 o r  60 y e a r s  a n  e c o n o m y  b a s e d  on  t h e  e n e r g y  s u p p l i e d  b y  c o a l ,  g a s ,  
a n d  o i l  o p e r a t i n g  t h r o u g h  a l l  s o r t s  of  m a c h i n e s  t h a t  d a y  in  a n d  d a y  
o u t  l e t  e a c h  one  of  u s  do a s  m u c h  w o r k  a s  200 m e n  c o u l d  do b e f o r e  
m a n  l e a r n e d  to h a r n e s s  t h e s e  m e c h a n i c a l  h o r s e s .  E a c h  o n e  of  u s  t o d a y  
h a s  200 m e c h a n i c a l  m e n  a t  h i s  b e c k  a n d  c a l l  24 h o u r s  a d a y  a n d  e n j o y s  
a s t a n d a r d  o f  l i v i n g  in  m a n y  w a y s  s u p e r i o r  to  t h a t  of  e v e n  p r i n c e s  of  
t h e  p a s t .  

I hope that as you listen to my remarks on the energy story you 
will understand that I am not claiming everything that has happened 

over the last 50 years for the energy business or for its research and 

development activities. I am sure it is perfectly obvious to you that 

the people concerned with the development of our energy resources 

did not also design the steamships, automobiles, and airplanes, nor 
did they invent all of the appliances and products pouring from our 
factories throughout the Nation. 
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All these things I have mentioned, however, do depend on the 

availability of energy--energy produced from fossil fuels such as coal, 
gas, and oil. So I think we can say that the energy business, although 
only a part of the overall effort, is the keystone and that, without the 
availability of mechanical energ-y, very few of the things that we regard 
as a normal part of our daily life would exist and be the commonplace 
characteristics of life in the United States that they are today. 

T h e  m o s t  v i g o r o u s  p h a s e  of  o u r  e n e r g y  b u s i n e s s  h a s  b e e n  t h e  
d e v e l o p m e n t  of  w h a t  we c a l l  l i q u i d  e n e r g y .  T h e s e  a r e  t h e  p e t r o l e u m  
p r o d u c t s - - g a s o l i n e  f o r  a u t o m o b i l e s  a n d  a i r p l a n e s ;  d i e s e l  f u e l s  f o r  
r a i l r o a d s ,  s h i p s ,  a n d  t r u c k s ;  a n d  h e a v y  f u e l s  f o r  t h e  p o w e r  i n d u s t r y  
t h a t  f u r n i s h e s  l i g h t  a n d  e l e c t r i c a l  e n e r g y .  T h e  l i q u i d  e n e r g y  b u s i n e s s  
h a s  f r o m  t h e  b e g i n n i n g  r e l i e d  on  r e s e a r c h ,  a n d  i t s  g r o w t h  i s  c h a r a c t e r -  
i s t i c  o f  a c o o r d i n a t e d  b l e n d i n g  of  an  a g g r e s s i v e  r e s e a r c h  p r o g r a m  a n d  
b u s i n e s s  i n i t i a t i v e .  T h i s  i s  a n  i m p o r t a n t  e x a m p l e  o f  r e s e a r c h  a n d  d e -  
v e l o p m e n t  w i t h i n  i n d u s t r y .  I t h i n k  y o u  w i l l  b e  i n t e r e s t e d  in  k n o w i n g  
s o m e t h i n g  a b o u t  w h a t  i s  i n v o l v e d  in  c a r r y i n g  ou t  r e s e a r c h  o n  l i q u i d  
e n e r g y  a n d  in  h e a r i n g  of  s o m e  of  t h e  t h i n g s  t h a t  a r e  b e i n g  a c c o m p l i s h e d .  

T h e  l i q u i d  e n e r g y  b u s i n e s s  i s  a b o u t  a s  c o m p l e x  a b u s i n e s s  a s  y o u  
c a n  g e t  i n t o .  I t  i n v o l v e s  a n  u n c e a s i n g  s e a r c h  f o r  c r u d e  o i l  w h e r e v e r  
i t  m a y  be  h i d d e n - - t h o u s a n d s  of  f e e t  o r  e v e n  m i l e s  u n d e r  t he  g r o u n d  a l l  
o v e r  t h e  w o r l d .  O n c e  i t  i s  f o u n d ,  we  m u s t  t h e n  s o l v e  t h e  p r o b l e m  of  
g e t t i n g  i t  ou t  of  t he  g r o u n d ,  t r a n s p o r t i n g  i t  to  t h e  r e f i n i n g  c e n t e r s ,  
c o n v e r t i n g  c r u d e  o i l  i n t o  t h e  k i n d s  of  l i q u i d  e n e r g y  we w a n t ,  a n d  t h e n  
d i s t r i b u t i n g  t h e s e  p r o d u c t s  to  t h o s e  w h o  u s e  t h e m .  F u r t h e r m o r e ,  a s  
t h e  m a c h i n e s  t h a t  u s e  e n e r g y  a r e  c o n s t a n t l y  d e v e l o p e d  a n d  i m p r o v e d ,  
t h e  l i q u i d  e n e r g y  b u s i n e s s  h a s  h a d  to  d e v e l o p  n e w  p r o d u c t s  o f  i t s  o w n  
s o  t h a t  e a c h  n e w  m a c h i n e  c a n  g e t  t he  m o s t  p o s s i b l e  b e n e f i t  ou t  of t h e  
l i q u i d  e n e r g y  p o u r e d  i n t o  i t ,  

These machines must also be lubricated to cut down on friction 
and wear. Another problem of our business has been to provide all 
of the special lubricants, greases, and so forth, needed to do this job. 
Finally, this same industry has recently found that the raw materials 
that are so useful in providing energy can be put to other uses, and 
we are rapidly developing a new phase of our business in which petro- 
leum products come out of our refineries as all sorts of chemicals, 
plastics, synthetic rubber, solvents, and other specialty products. 

This, briefly, is the field in which we do research and development. 



T h e  o r g a n i z a t i o n  of a r e s e a r c h  a n d  d e v e l o p m e n t  g r o u p  to  m e e t  O ~ 9  
t h e  v a r i o u s  o b j e c t i v e s  I h a v e  o u t l i n e d ,  a n d  to  d e a l  w i t h  a l l  of  t h e  p r o b -  
l e m s  e n c o u n t e r e d  i n  a n  i n d u s t r y  s u c h  a s  o u r s ,  i s  n o t  a s i m p l e  o n e  
w h e n  i t  i s  a l s o  r e a l i z e d  t h a t  r e s e a r c h  a n d  d e v e l o p m e n t  w o r k  i t s e l f  i s  a 
c o m p l e x  a c t i v i t y .  In  t h i s  w o r k  i t  i s  n e c e s s a r y  to  c a r r y  ou t  f u n d a m e n t a l  
r e s e a r c h  o n  t h e  p h y s i c a l  a n d  c h e m i c a l  c h a r a c t e r i s t i c s  o f  t h e  m a t e r i a l s  
w i t h  w h i c h  we  dea l ,  a p p l i e d  r e s e a r c h  on  t h e  a p p l i c a t i o n  of  t h e s e  p r i n -  
c i p l e s  to  t h e  d e v e l o p m e n t  of  p r o d u c t s ,  a n d  p i l o t - p l a n t  a n d  e n g i n e e r i n g  
w o r k  r e q u i r e d  to  t r a n s l a t e  a l l  of  t h i s  i n f o r m a t i o n  i n t o  p r a c t i c a l  o p e r a -  
t i o n s .  I t h i n k  you  c a n  s e e  t h a t  t h e  p r o p e r  o r g a n i z a t i o n  a n d  c o o r d i n a t i o n  
of  t h i s  e f f o r t  i s  a c r i t i c a l  f a c t o r  in  i t s  s u c c e s s .  

R e s e a r c h  a n d  d e v e l o p m e n t  i n  m y  o w n  c o m p a n y  is  c a r r i e d  o u t  b y  
a s e p a r a t e  c o r p o r a t e  o r g a n i z a t i o n  w h i c h  d o e s  t h e  w o r k  f o r  t h e  S t a n d a r d  
O i l  C o m p a n y  (New J e r s e y )  o p e r a t i n g  a f f i l i a t e s  a l l  o v e r  t h e  w o r l d .  I n  
o r d e r  t o  i l l u s t r a t e  s o m e  of  t h e  t h i n g s  t h a t  a r e  i n v o l v e d  h e r e ,  I w o u l d  
l i k e  to  s h o w  y o u  o u r  o r g a n i z a t i o n  c h a r t .  

C h a r t  1, p a g e  8. - - I  do n o t  i n t e n d  to  go i n t o  t h i s  i n  a n y  d e t a i l ,  
b u t  j u s t  w a n t  you  to  s e e  t h a t  a r e s e a r c h  o r g a n i z a t i o n  t o d a y  i s  m a d e  u p  
o f  a g r e a t  m a n y  d i f f e r e n t  k i n d s  o f  a c t i v i t i e s  a n d  a g r e a t  m a n y  d i f f e r e n t  
k i n d s  o f  p e o p l e .  T h i s  c h a r t  r e p r e s e n t s  a n  o r g a n i z a t i o n  of  o v e r  3, 000 
m e n  a n d  w o m e n .  T h e  r e s e a r c h  a n d  d e v e l o p m e n t  w o r k  i t s e l f  i s  c a r r i e d  
ou t  b y  l a b o r a t o r i e s  l o c a t e d  in  L i n d e n ,  N e w  J e r s e y ;  B a t o n  R o u g e ,  
L o u i s i a n a ;  H o u s t o n  a n d  B a y t o w n ,  T e x a s ;  T u l s a ,  O k l a h o m a ;  S a r n i a ,  
C a n a d a ;  a n d  L o n d o n ,  E n g l a n d .  

Y o u  w i l l  n o t e  t h a t  i n  a d d i t i o n  to  l a b o r a t o r i e s  t h e r e  a r e  a g r e a t  
m a n y  o t h e r  a c t i v i t i e s  t h a t  h a v e  to  b e  c a r r i e d  ou t .  C o n t r a c t ,  l e g a l ,  
a n d  p a t e n t  w o r k ,  f o r  e x a m p l e ,  i s  e x t r e m e l y  i m p o r t a n t  to  u s  s i n c e  i t  
i s  n e c e s s a r y  to  p r o t e c t  o u r  o p e r a t i o n s  f r o m  s u i t  b y  o t h e r s  a n d  to  
c o l l e c t  r o y a l t i e s ,  w h i c h  h e l p  s u p p o r t  o u r  r e s e a r c h .  I w o u l d  a l s o  l i k e  
to  c a l l  y o u r  a t t e n t i o n  to  t h e  f a c t  t h a t  a l a r g e  r e s e a r c h  o r g a n i z a t i o n  
h a s  to  m a i n t a i n  i t s  o w n l i b r a r y ,  i t s  o w n  b u s i n e s s  o f f i c e s ,  a m e d i c a l  
d e p a r t m e n t ,  a p e r s o n n e l  d e p a r t m e n t ,  a p u b l i c  r e l a t i o n s  d e p a r t m e n t ,  
a n d  in  g e n e r a l  c a r r i e s  ou t  a l l  of  t h e  b u s i n e s s  a c t i v i t i e s  t h a t  a r e  p a r t  
a n d  p a r c e l  of  a n y  c o r p o r a t e  a c t i v i t y .  

In addition to an organization, you also must have facilities to 
car ry  out effective research and development. I would like to show 
you a few charts illustrating some of these. The next chart shows 
our Research Center at Linden, New Jersey. 
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C h a r t  2, page  1 0 . - - T h i s  l a b o r a t o r y  h o u s e s  o v e r  600 p e o p l e  and 

is  fu l ly  equ ipped  wi th  a l l  the  m o s t  m o d e r n  f a c i l i t i e s  to a s s i s t  o u r  
t e c h n i c a l  peop le  in c a r r y i n g  out  t h e i r  w o r k .  The  nex t  c h a r t  g ives  you 
s o m e  i d e a  of the k ind  of e q u i p m e n t  in one of the  l a b o r a t o r i e s .  

C h a r t  3, p a g e  1 1 . - - T h e  e v a l u a t i o n  of p r o d u c t s  we d e v e l o p  is  
e x t r e m e l y  i m p o r t a n t  s i n c e  t h e s e  have  to p e r f o r m  s a t i s f a c t o r i l y  if o u r  
a f f i l i a t e s  a r e  to r e t a i n  t h e i r  b u s i n e s s .  O u r  p r o d u c t s  a r e  e v a l u a t e d  in 
a l l  s o r t s  of c o n s u m e r s '  e q u i p m e n t  in the f ie ld ,  but  b e f o r e  th is  t hey  
a r e  g iven  e x h a u s t i v e  l a b o r a t o r y  t e s t s .  The  next  c h a r t  shows  one of 
the t e s t  e n g i n e s  in ou r  m o t o r  l a b o r a t o r y .  

Cha~t  4, page  12. - - T h i s  eng ine  is  fu l ly  i n s t r u m e n t e d  so  tha t  we 
know e x a c t l y  what  i t  is  doing and  how the p r o d u c t  i s  p e r f o r m i n g ,  and 
a l l  tha t  the  m a n  in the b a c k g r o u n d  has  to do is  w r i t e  down wha t  the  in -  
s t r u m e n t s  s ay .  In the s a m e  way,  new p r o c e s s e s  have  to be v e r y  
c a r e f u l l y  w o r k e d  out and e n g i n e e r e d b e f o r e  we c a n  r e c o m m e n d  tha t  o u r  
a f f i l i a t e s  s p e n d  m a n y  m i l l i o n s  of d o l l a r s  o n a  new plant .  Th i s  i s  done 
in what  we c a l l  p i lo t  p l an t s ,  and  the next  c h a r t  shows  a t y p i c a l  l a r g e -  
s c a l e  p i lo t  p l an t  at  o u r  Ba ton  Rouge  l a b o r a t o r i e s .  

C h a r t  5, page  1 3 . - - T o  give you s o m e  idea  of s c a l e ,  I m i g h t  
m e n t i o n  tha t  th is  p i lo t  p l an t  is  n ine  s t o r i e s  high and  m u s t  be  e q u i p p e d  
with  an e l e v a t o r  so tha t  o p e r a t o r s  and m a t e r i a l s  c a n  get  up and  down 
qu i ck ly .  It i s  in p i lo t  p l an t s  s u c h  as  t h e s e  tha t  we give the  f i na l  t e s t s  
to p r o c e s s e s  l ike  F l u i d  C a t a l y t i c  C r a c k i n g  tha t  a r e  so i m p o r t a n t  in 
the m a n u f a c t u r e  of av i a t i on  g a s o l i n e ,  s y n t h e t i c  r u b b e r  r a w  m a t e r i a l s ,  
and the l ike .  

In add i t i on  to an o r g a n i z a t i o n  p l an  and f a c i l i t i e s ,  you a l s o  m u s t  
have  peop l e  to do r e s e a r c h .  Th i s  i s  the m o s t  d i f f i cu l t  p r o b l e m  of 
al l ,  b e c a u s e  m o d e r n  i n d u s t r i a l  r e s e a r c h  is so  c o m p l e x ,  and  m u s t  c o n -  
c e r n  i t s e l f  wi th  so m a n y  d i f f e r e n t  p r o b l e m s ,  tha t  i n d i v i d u a l s  a c t i n g  by  
t h e m s e l v e s  c a n n o t  do it  at a l l .  If  i n d u s t r i a l  r e s e a r c h  is to be  e f f e c t i v e ,  
i t  m u s t  be  c a r r i e d  out by  t e a m s  of p e o p l e  in w h i c h  v a r i o u s  i n d i v i d u a l s  
b r i n g  s p e c i a l i z e d  knowledge  in a g r e a t  m a n y  f i e l d s  t o g e t h e r  f o r  a 
c o o r d i n a t e d  a t t a c k  on a l l  p h a s e s  of the p r o b l e m  c o n f r o n t i n g  t h e m .  I 
would  l ike  to i l l u s t r a t e  th is  by showing  you a s i m p l i f i e d  c h a r t  of o u r  
o r g a n i z a t i o n  and by  d e s c r i b i n g  what  was  i n v o l v e d  in  the d e v e l o p m e n t  
of the F l u i d  C a t a l y t i c  C r a c k i n g  P r o c e s s .  

C h a r t  6, page  14. - - T h i s  p r o c e s s  was  d e v e l o p e d  by  the a l m o s t  
s i m u l t a n e o u s  e f f o r t s  of peop le  in s ix  m a j o r  d i v i s i o n s ,  and in g e n e r a l ,  
d u r i n g  i t s  d e v e l o p m e n t ,  a f o r c e  of about  200 peop le  w e r e  w o r k i n g  on 
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different phases of it. The Products Research Division had the 
responsibility for determining the types of products that we needed and 
for evaluating the experimental products developed during the course 
of the work. The fundamental research and basic development of the 
process was carried out in the Process Research Division, while the 
Baton Rouge laboratories developed the engineering information in 
their large-scale pilot plants. 

The laboratory and pilot-plant work was closely followed by the 
Petroleum Development Division in an effort to steer the research 
along lines that would produce an economic process and at the same 
time give the engineering informati on required for large- scale plant designs. 
All of this information was then fed into the Engineering Divisions, 
who had the responsibility of designing catalytic cracking units and 
working with the refineries on their construction and initial operation. 
At the same time the Contract, Legal, and Patent Department was 
closely following the work to be sure that the process was adequately 
covered by patents and that we would be free to operate it without in- 
fringement of patents held by others. 

The people involved in this unified effort were organic, inorganic, 
and physical chemists, physicists, chemical and mechanical engineers, 
lawyers, laboratory analysts, pilot-plant and engine operators, and 
specialized mechanics of all sorts. Not one of these individuals would 
have been able to do this job himself, even were he to live for several 
hundred years. I would like to emphasize again that in carrying out 
industrial research, it is essential that we have the coordinated efforts 
of a carefully balanced team having the facilities and background to 
cope with all phases of these complex problems. 

A n o t h e r  p h a s e  of m o d e r n  i n d u s t r i a l  r e s e a r c h  tha t  is i m p o r t a n t  
and tha t  I th ink  you shou ld  know about  i s  c o n c e r n e d  wi th  i t s  m a n a g e m e n t .  
The  m a n a g e m e n t  of i n d u s t r i a l  r e s e a r c h  does  not  on ly  have  the r e s p o n -  
s i b l i t y  of b r o a d l y  m e e t i n g  the o b j e c t i v e s  I have  a l r e a d y  m e n t i o n e d ,  
that  i s ,  f ind ing  out wha t  n e e d s  to be  done,  ge t t ing  i t  done,  and  s e e i n g  
tha t  it  is  u sed ;  but  m u s t  a l so  c o n c e r n  i t s e l f  wi th  the i m p o r t a n t  i n t e r n a l  
p r o b l e m  of t r y i n g  to dec ide  jus t  how m u c h  r e s e a r c h  i t s  p a r t i c u l a r  
c o m p a n y  r e a l l y  n e e d s  and  how th i s  e f fo r t  shou ld  be d i s t r i b u t e d  a m o n g  
p a r t i c u l a r  p r o b l e m s .  

The  b a s i c  th ing  to c o n s i d e r  h e r e  is tha t  r e s e a r c h  is  only  s u c c e s s -  
ful if it i s  u s e f u l  and is  d e f i n i t e l y  u n s u c c e s s f u l  if p r o c e s s e s  and 
p r o d u c t s  that  the c o m p a n y  n e e d s  a r e  not d e v e l o p e d  on t i m e .  I t h ink  it 
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is  now c l e a r l y  r e c o g n i z e d  that  v a r i o u s  i n d u s t r i e s  and  c o m p a n i e s  
w i th in  an i n d u s t r y  r e q u i r e  a f a i r l y  de f in i t e  r e s e a r c h  e f f o r t  if t hey  a r e  

~ t o  be  m o s t  e f f e c t i v e .  Th i s  e f for t ,  h o w e v e r ,  v a r i e s  w i d e l y  and depends  
upon  the type of i n d u s t r y  i n v o l v e d  and the c a p a c i t y  of i n d i v i d u a l  c o m -  
p a n i e s  to u t i l i z e  the r e s u l t s  of r e s e a r c h .  

In  a g i v e n  c o m p a n y  it is  e a s y  enough,  for  e x a m p l e ,  to t e l l  w h e t h e r  
p r o d u c t i o n  is  r u n n i n g  a h e a d  of s a l e s  o r  v i c e  v e r s a .  P r o d u c t s  e i t h e r  
p i l e  up in w a r e h o u s e s  o r  the w a r e h o u s e s  a r e  e m p t y  and the s a l e s m e n  
a r e  c a l l i n g  fo r  p r o d u c t s .  The s a m e  s o r t  of b a l a n c e  has  to be a c h i e v e d  
in c a r r y i n g  out r e s e a r c h ;  i t  is  the r e s p o n s i b i l i t y  of r e s e a r c h  m a n a g e -  
m e n t  to s e n s e  when  r e s e a r c h  is  bu i ld ing  up and not b e i n g  u s e d  s u c c e s s -  
fu l ly ,  o r  when  a c o m p a n y  r e a l l y  n e e d s  r e s e a r c h  and the r e s u l t s  a r e  
not t h e r e .  

Another type of balance that must be achieved is that between 
various areas in which the company needs research--such as between 
raw materials, manufacturing operations, and product development. 
Still another balance must be achieved between long-range and short- 
range research. If a research organization concentrates all of its 
efforts on problems facing its company today, it will not have the an- 
swers thatare going to be needed to solve the problems of tomorrow. 
If, on the other hand, a research organization concentrates on solving 
future problems, the company may not survive to take advantage of the 
long-range research results. The proper analysis of all of these 
various problems and a willingness to take calculated risks in deciding 
what should and should not be done is the real test of research man- 
agement. 

With th i s  b a c k g r o u n d  on what  an  i n d u s t r i a l  r e s e a r c h  o r g a n i z a t i o n  
is  l ike ,  I would  Like to i l l u s t r a t e  the c l o s e  r e l a t i o n s h i p  b e t w e e n  the 
g r o w t h  of an  i n d u s t r y  and i t s  r e s e a r c h  and  d e v e l o p m e n t  by  a few ex-  
a m p l e s  of how th i s  w o r k s  out .  The oi l  i n d u s t r y ,  as  wi th  a l m o s t  any  
o t h e r  i n d u s t r y ,  is  d e p e n d e n t  on a d e q u a t e  r a w  m a t e r i a l  r e s e r v e s  to 
keep  going.  F r o m  t i m e  to t i m e  a l m o s t  e v e r y b o d y  in the c o u n t r y  has  
b e e n  c o n c e r n e d  about  the p o s s i b l e  d e p l e t i o n  of o u r  oi l  r e s e r v e s  and  the 
c o n s e q u e n t  f a i l u r e  of o u r  i n d u s t r y  to supp ly  the l iqu id  e n e r g y  tha t  is  
now so i m p o r t a n t  a p a r t  of th i s  c o u n t r y ' s  s t r e n g t h  in bo th  p e a c e  and  w a r .  

I t  has  b e e n  po in t ed  out f a i r l y  r e c e n t l y ,  and quite of ten  in  the pas t ,  
tha t  we a r e  on the v e r g e  of u s i n g  up a l l  of o u r  ~aw m a t e r i a l s ;  f i g u r e s  
have  b e e n  c i t ed ,  showing  the r a t i o  of o u r  r e s e r v e s  to a n n u a l  c o n s u m p -  
t ion  to p r o v e  th i s  poin t .  The  b a s i s  for  th i s  i s  i l l u s t r a t e d  by the next  
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c h a r t ,  w h i c h  p l o t s  t he  r a t i o  of  o u r  p r o v e d  r e s e r v e s  to  c o n s u m p t i o n  
i n  t h e  U n i t e d  S t a t e s  o v e r  t h e  l a s t  25 y e a r s .  

C h a r t  7, p a g e  18. - - A c c o r d i n g  to  t h i s  c h a r t ,  y o u  c a n  s e e  t h a t  in  
1927 we  h a d  l e s s  t h a n  a 1 2 - y e a r  s u p p l y  of o i l  l e f t .  T h i s  s a m e  s i t u a t i o n  
e x i s t e d  i n  1936 a n d  a g a i n  a s  r e c e n t l y  a s  1948.  A c t u a l l y  we  h a v e  p r o -  
d u c e d  a n d  s o l d  m a n y  t i m e s  t h e  a m o u n t  of  o i l  i n d i c a t e d  to b e  l e f t  to  u s  
w h e n  s o m e  of  t h e s e  e a r l i e r  p r e d i c t i o n s  w e r e  m a d e .  T h e r e  h a s  b e e n  
a g r e a t  d e a l  of  c o n f u s i o n  a m o n g  t h e  g e n e r a l  p u b l i c  a s  to  w h a t  w a s  
g o i n g  on .  T h e  d i f f i c u l t y  i s  t h a t  t h e  t e r m  " p r o v e d  r e s e r v e s "  h a s  a 
s p e c i a l  m e a n i n g  in  t h e  o i l  i n d u s t r y  a n d  i s  no t  a t  a l l  w h a t  m o s t  p e o p l e  
t h i n k  i t  i s .  I m i g h t  e x p l a i n  t h i s  b y  s a y i n g  t h a t  a l l  o v e r  t h e  w o r l d  
t h e r e  a r e  m a n y  a r e a s  t h a t  we  f e e l  s u r e  c o n t a i n  l a r g e  q u a n t i t i e s  o f  o i l  
b e n e a t h  t h e  s u r f a c e .  In  p o r t i o n s  of  t h e s e  a r e a s  we  h a v e  a c t u a l l y  
d r i l l e d  w e l l s  i n t o  t h e  o i l  r e s e r v o i r s  a n d  k n o w  t h a t  t h e y  e x i s t .  I n  s t i l l  
m o r e  l i m i t e d  a r e a s ,  we  h a v e  d r i l l e d  e n o u g h  h o l e s  t o  c l e a r l y  d e f i n e  the  
e x t e n t  a n d  t h i c k n e s s  o f  t he  o i l  r e s e r v o i r  a n d  k n o w  f a i r l y  a c c u r a t e l y  
j u s t  h o w  m u c h  o i l  i s  i n  t h a t  p a r t i c u l a r  r e s e r v o i r ;  t h i s  i s  k n o w n  a s  
p r o v i n g  u p  a r e s e r v e .  W h e n  t h e  o i l  i n d u s t r y  t a l k s  a b o u t  i t s  p r o v e d  
r e s e r v e s ,  i t  i s  o n l y  t a l k i n g  a b o u t  t h o s e  r e s e r v o i r s  t h a t  h a v e  a c t u a l l y  
b e e n  m e a s u r e d  a n d  f r o m  w h i c h  we  a r e  c e r t a i n  we  c a n  w i t h d r a w  t h e  
c a l c u l a t e d  a m o u n t s  of  o i l .  

I f  y o u  l o o k  a t  t h e  c h a r t ,  y o u  w i l l  s e e  t h a t  t h e  r a t i o  o f  t h e s e  
m e a s u r e d  q u a n t i t i e s  o f  o i l  to  p r o d u c t i o n  f l u c t u a t e s  a r o u n d  13 to  1 i n  
t h e  U n i t e d  S t a t e s .  In  o r d e r  t o  u n d e r s t a n d  t h e s e  f l u c t u a t i o n s ,  i t  m u s t  
b e  r e a l i z e d  t h a t  i t  c o s t s  a g r e a t  d e a l  of  m o n e y  to  p r o v e  u p  a p a r t i c u l a r  
o i l  r e s e r v o i r ,  s o  t h a t  a p r o v e d  r e s e r v e  r e p r e s e n t s  a c o n s i d e r a b l e  
c a p i t a l  i n v e s t m e n t .  F r o m  the  s t a n d p o i n t  o f  t h e  p e t r o l e u m  i n d u s t r y ,  
t h i s  i s  v e r y  s i m i l a r  t o  w h a t  in  o t h e r  i n d u s t r i e s  a r e  c a l l e d  w o r k i n g  i n -  
v e n t o r i e s  of  r a w  m a t e r i a l s .  

• A n y  i n d u s t r y ,  to  o p e r a t e  e f f i c i e n t l y ,  m u s t  d e t e r m i n e  i t s  m o s t  
d e s i r a b l e  r a w - m a t e r i a l  i n v e n t o r y .  O b v i o u s l y ,  i f  t o o  low a r a w -  
m a t e r i a l  i n v e n t o r y  i s  m a i n t a i n e d ,  t h e r e  i s  c o n s i d e r a b l e  d a n g e r  o f  
t e m p o r a r i l y  r u n n i n g  ou t  of  r a w  m a t e r i a l s  d u e  to  s h i p p i n g  d i f f i c u l t i e s ,  
a n d  t h e  l i k e .  O n  t h e  o t h e r  h a n d  i f  t o o  l a r g e  a n  i n v e n t o r y  i s  m a i n t a i n e d ,  
i t  t i e s  u p  t o o  m u c h  of  t h e  c o m p a n y ' s  m o n e y  a n d  k e e p s  i t  f r o m  d o i n g  
o t h e r  w o r t h w h i l e  t h i n g s .  I n d u s t r i e s  v a r y  a g r e a t  d e a l  in  h o w  l a r g e  a n  
i n v e n t o r y  i s  c o n s i d e r e d  s u i t a b l e .  In  s o m e  i n d u s t r i e s  t h i s  m i g h t  b e  a s  
low a s  a 3 0 - d a y  s u p p l y ,  bu t ,  in  t h e  o i l  i n d u s t r y  in  t h e  U n i t e d  S t a t e s ,  
we  h a v e  n o r m a l l y  o p e r a t e d  w i t h  a b o u t  a 1 3 - y e a r  r a w - m a t e r i a l  i n v e n -  
t o r y .  W h e n  t h i s  g e t s  b e l o w  a b o u t  t h a t  l e v e l ,  t h e r e  i s  i n c r e a s e d  
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a c t i v i t y  in  p r o v i n g  up r e s e r v e s  a n d  in  l o c a t i n g  n e w  r e s e r v o i r s .  
W h e n  the  s u p p l y  i s  m u c h  g r e a t e r  t h a n  t h i s ,  t he  s e a r c h  f o r  o i l  s l a c k s  
off  a n d  the  r a t i o  s t a r t s  d o w n w a r d  a s  p r o v e d  r e s e r v e s  a r e  c o n s u m e d .  

N o w  I w i l l  s h o w  you  a n o t h e r  c h a r t  w h i c h  g i v e s  t h e  s a m e  i n f o r m a -  
t i o n  in  a l i t t l e  d i f f e r e n t  f a s h i o n .  

C h a r t  8, p a g e  2 0 . - - Y o u  c a n  s e e  h e r e  tha t ,  t h o u g h  we  a r e  t a k i n g  
m o r e  a n d  m o r e  oi l  out  of  t he  g r o u n d  e a c h  y e a r ,  o u r  p r o v e d  r e s e r v e s  
a r e  s t e a d i l y  i n c r e a s i n g .  One  of the  r e a s o n s  we h a v e  b e e n  a b l e  to do 
t h i s  h a s  b e e n  b e c a u s e  of a g r e a t  d e a l  of r e s e a r c h  in t h i s  f i e l d .  M e t h o d s  
of  l o c a t i n g  o i l  a r e  a v a i l a b l e  t o d a y  t h a t  r e p r e s e n t  a g r e a t  i m p r o v e m e n t  
o v e r  t he  t o o l s  t h a t  w e r e  u s e d  b y  i n d u s t r y  in  i t s  e a r l y  d a y s .  O i l  w e l l s  
a r e  d e e p e r  t o d a y  t h a n  t h e y  u s e d  to  be ,  b u t  a t  t he  s a m e  t i m e  o u r  t e c h -  
n i q u e s  f o r  d r i l l i n g  w e l l s  a r e  i m p r o v e d  a n d  we h a v e  l e a r n e d  a g r e a t  
d e a l  m o r e  a b o u t  h o w  to ge t  m o r e  a n d  m o r e  of the  o i l  in a g i v e n  r e s e r -  
v o i r  up to  t h e  s u r f a c e .  A n d  so ,  a s  the  s e a r c h  f o r  o i l  g o e s  on, i t  i s  
e a c h  y e a r  m o r e  d i f f i c u l t  to f ind ,  bu t  a l s o  e a c h  y e a r  we h a v e  b e t t e r  
m e t h o d s  of  f i n d i n g  i t ;  in t h i s  w a y  we a r e  a b l e  to k e e p  in  b a l a n c e .  In 
o t h e r  w o r d s  r e s e a r c h  a n d  d e v e l o p m e n t  w i t h i n  t he  i n d u s t r y  h a v e  c o m -  
p e n s a t e d  f o r  the  f a c t  t h a t  we a r e  u s i n g  up o u r  o ld  r e s e r v o i r s  a n d  h a v e  
e n a b l e d  the  i n d u s t r y  to  f i nd  n e w  o n e s  a b o u t  a s  r e a d i l y  t o d a y  a s  in  t he  
p a s t .  

A n o t h e r  t h i n g  t h a t  t h e  i n d u s t r y  h a s  done  i s  to d e v e l o p  a l t e r n a t e  
s o u r c e s  of r a w  m a t e r i a l .  We r e g a r d  o u r s e l v e s  as  s u p p l i e r s  of  l i q u i d  
e n e r g y  a n d  w o u l d  j u s t  a s  s o o n  m a k e  the  l i q u i d  e n e r g y  f r o m  s e a  w a t e r  
i f  we  c o u l d  do i t  a n d  a t  a r e a s o n a b l e  c o s t .  W h i l e  s e a  w a t e r  d o e s  no t  
s e e m  to  be  a v e r y  p r o m i s i n g  s o u r c e  of t he  k ind  of e n e r g y  we a r e  
s e l l i n g ,  t h e r e  a r e  in  t h i s  c o u n t r y  a n d  t h r o u g h o u t  t he  w o r l d  v e r y  l a r g e  
d e p o s i t s  of  c o a l ,  o i l  s h a l e ,  and  t a r  s a n d s  t h a t  c a n  be  u s e d  in  p l a c e  of 
c r u d e  o i l .  T h e  i n d u s t r y  h a s  d o n e  a g r e a t  d e a l  of  r e s e a r c h  a n d  d e v e l -  
o p m e n t  on t h e s e  a l t e r n a t e  s o u r c e s  of r a w  m a t e r i a l s  a n d  h a s  t e c h n i c a l l y  
d e v e l o p e d  p r o c e s s e s  w h i c h  c a n  m a k e  p r o d u c t s  f r o m  a l l  of  t h e s e  f u l l y  
e q u a l  in  q u a l i t y  to t h o s e  p r o d u c e d  f r o m  c r u d e  o i l .  

T h e s e  p r o c e s s e s  a r e  no t  b e i n g  u s e d  r i g h t  n o w  b e c a u s e  we  h a v e  
no t  b e e n  a b l e  to  b r i n g  the  c o s t s  d o w n  b e l o w  t h a t  of o u r  p r e s e n t  o p e r a -  
t i o n s .  In  s o m e  i n s t a n c e s ,  t m w e v e r ,  i t  i s  g e t t i n g  q u i t e  c l o s e  and ,  if  
t he  i n d u s t r y  h a d  to  s w i n g  o v e r  f r o m  c r u d e  o i l  to  s o m e  of t h e  o t h e r  r a w  
m a t e r i a l s ,  t h i s  c o u l d  be  s t a r t e d  t o m o r r o w  a n d  the  c o s t  of g a s o l i n e ,  
w h i l e  h i g h e r  t h a n  at  p r e s e n t ,  w o u l d  no t  be  e x o r b i t a n t .  T h e  p o i n t  I a m  
t r y i n g  to m a k e  h e r e  i s  t h a t  we a r e  as  m u c h  c o n c e r n e d  as  a n y o n e  e l s e  
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about  o u r  r a w - m a t e r i a l  s i t u a t i o n .  We do not  i n t e n d  to go out  of 
b u s i n e s s  b e c a u s e  of i t ,  and have  t a k e n  s t eps  tha t  w i l l  p e r m i t  u s  to 
supp ly  l iqu id  e n e r g y  f r o m  e i t h e r  p e t r o l e u m  o r  o t h e r  r a w  m a t e r i a l s  
f o r  m a n y ,  m a n y  y e a r s  to c o m e .  

A n o t h e r  i m p o r t a n t  p h a s e  of the i n d u s t r y ' s  r e s e a r c h  is  c o n c e r n e d  
wi th  wha t  m i g h t  be  t e r m e d  the e f f i c i e n c y  of i t s  o p e r a t i o n s .  The  o i l  
i n d u s t r y  ha s ,  f r o m  the s t a r t ,  b e e n  e x t r e m e l y  c o s t - c o n s c i o u s  and  h a s  
c o n s t a n t l y  c a r r i e d  out r e s e a r c h  and i n s t a l l e d  new e q u i p m e n t  to r e d u c e  
the c o s t s  of i ts  p r o d u c t s .  As a r e s u l t  of ~l] th i s ,  g a s o l i n e  today ,  ex  
t a x e s ,  is  not  m u c h  d i f f e r e n t  in  c o s t  f r o m  wha t  it  w a s  in  1925 o r  1926, 
in  sp i t e  of a l l  the  i n f l a t i on  tha t  ha s  t a k e n  p l a c e  s i n c e  then .  

F u r t h e r m o r e ,  the  qua l i ty  of g a s o l i n e  and o t h e r  p r o d u c t s  i s  m u c h  
b e t t e r  t han  in t h o s e  e a r l i e r  days .  Th i s  qua l i t y  i m p r o v e m e n t  i s  v e r y  
i m p o r t a n t ,  b e c a u s e  t h r o u g h  b e t t e r - q u a l i t y  g a s o l i n e  m o r e  e f f i c i e n t  
e n g i n e s  c a n  be  deve loped ,  wi th  the ne t  r e s u l t  tha t  about  50 p e r c e n t  
m o r e  u s e f u l  w o r k  is  o b t a i n e d  f r o m  a ga l lon  of g a s o l i n e  t o d a y  than  w a s  
p o s s i b l e  in  1925 o r  1926. 

A c l a s s i c  e x a m p l e  of how r e s e a r c h  along t h e s e  l i n e s  c a n  a f f ec t  
an  i n d u s t r y  is  i l l u s t r a t e d  by  the  next  c h a r t .  

C h a r t  9, page  2 2 . - - T h i s  shows  the s o u r c e s  of e n e r g y  in  the  U n i t e d  
S t a t e s  s i n c e  1915. In 1915 a l m o s t  f o u r - f i f t h s  of the e n e r g y  u s e d  was  
d e r i v e d  f r o m  c o a l .  Today ,  l e s s  than  o n e - t h i r d  is  d e r i v e d  f r o m  coa l ,  
w h i c h  is  g r a d u a l l y  g iv ing  way  to p e t r o l e u m  and  n a t u r a l  ga s .  I t  i s  i n -  
t e r e s t i n g  to r e f l e c t  tha t  d u r i n g  th i s  p e r i o d  the o i l  i n d u s t r y  h a s  b e e n  
c a r r y i n g  out an a g g r e s s i v e  r e s e a r c h  p r o g r a m  and  has  c o n t i n u a l l y  t r i e d  
to keep  i t s  c o s t s  down and i m p r o v e  the qua l i t y  of i t s  p r o d u c t s ,  T h i s  
has  not  b e e n  done by  the c o a l  i n d u s t r y ,  wi th  the  r e s u l t  tha t  i t  ha s  not  
s h a r e d  at  a l l  in  the r a p i d  d e v e l o p m e n t  of our  c o u n t r y  as  a c o n s u m e r  of 
m e c h a n i c a l  e n e r g y .  

A t h i r d  i n t e r e s t i n g  f i e ld  of r e s e a r c h  has  b e e n  c o n c e r n e d  wi th  
p r o d u c t s ,  and  t h e r e  a r e  c o u n t l e s s  e x a m p l e s  of how th i s  w o r k  h a s  l e d  
to new u s e s  f o r  o u r  p r o d u c t s  and h a s  h e l p e d  the  i n d u s t r y  to g r o w .  I t  
was  not  too long ago,  f o r  e x a m p l e ,  tha t  a u t o m o b i l e s  w e r e  put  up on 
w o o d e n  b l o c k s  in  the f a l l  and lef t  t h e r e  un t i l  the  s p r i n g .  Th i s  was  
p a r t l y  b e c a u s e  the r o a d s  w e r e  no good in  the w i n t e r t i m e  and p a r t l y  b e -  
c a u s e  p e o p l e  did not  p a r t i c u l a r l y  want  to go a n y w h e r e  in the w i n t e r .  
I t  was  a l so  b e c a u s e  the c a r s  would  not o p e r a t e  w e l l  in  co ld  w e a t h e r .  
With  i m p r o v e d  r o a d s  and the  i n c r e a s e d  d e s i r e  of p e o p l e  to d r i v e  a r o u n d  
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as m u c h  in the w i n t e r t i m e  as in  the s u m m e r ,  the o i l  and m o t o r  in -  
d u s t r i e s  t o e g t h e r  have  done a g r e a t  dea l  of w o r k  d i r e c t e d  t o w a r d  
m a k i n g  c a r s  run  jus t  as w e l l  in  the w i n t e r  as in the  s u m m e r .  
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F o r  the oi l  inOustry ,  th i s  has  m e a n t  c a r e f u l  c o n t r o l  of g a s o l i n e  
v o l a t i l i t y  and the d e v e l o p m e n t  of new types  of l u b r i c a t i n g  o i l s  and 
g r e a s e s ,  wi th  the r e s u l t  that  a new s e a s o n  has  b e e n  c r e a t e d  in wh ich  
g a s o l i n e  can  be so ld .  We have  a l so  c o o p e r a t e d  with o i l - b u r n e r  m a n u -  
f a c t u r e r s  i n  the  d e v e l o p m e n t  of s y s t e m s  fo r  h o u s e h o l d  hea t i ng ,  to the 
ex t en t  that  t oday  the sa le  of h e a t i n g  oi l  for  th i s  p u r p o s e  is  a v e r y  i m -  
p o r t a n t  p a r t  of ou r  b u s i n e s s .  In the s a m e  way we have  w o r k e d  wi th  
the  m a n u f a c t u r e r s  of d i e s e l  e n g i n e s  to supply  jus t  the r igh t  fue l s  and  
l u b r i c a n t s  so  tha t  d i e s e l s  can  o p e r a t e  s a t i s f a c t o r i l y ,  and we now s e l l  a 
g r e a t  dea l  of l iqu id  e n e r g y  to r a i l r o a d s ,  which  at one t i m e  o p e r a t e d  
e n t i r e l y  on coal .  

In add i t i on  to what  we c a l l  our  n o r m a l  p e t r o l e u m  b u s i n e s s ,  the  
o i l  i n d u s t r y  i s  a c t i v e l y  e n t e r i n g  a new f i e ld  known as  p e t r o c h e m i c a l s .  
In th is  f i e ld  o r g a n i c  c h e m i c a l s ,  wh ich  can  be d e r i v e d  f r o m  p e t r o l e u m ,  
a r e  r a p i d l y  b e i n g  m a d e  ava i l ab le ,  p r i n c i p a l l y  as r aw  m a t e r i a l  i n t e r '  
m e d i a t e s  fo r  the c h e m i c a l  i n d u s t r y .  F o r  e x a m p l e ,  the  oi l  i n d u s t r y  
today  p r o d u c e s  l a r g e  quan t i t i e s  of syn the t i c  e thy l  a lcohol .  Al though  
t e c h n i c a l l y  th i s  would  be  su i t ab le  for  m a k i n g  a l coho l i c  b e v e r a g e s ,  the 
syn the t i c  a l coho l s  a r e  u s e d  for  v a r i o u s  i n d u s t r i a l  p u r p o s e s  and a r e  
c o n v e r t e d  in to  s o l v e n t s  and the l ike .  We a l so  m a n u f a c t u r e  l a r g e  
q u a n t i t i e s  of m a t e r i a l s  that  go in to  the m a n u f a c t u r e  of p l a s t i c s ,  and 
supply  s o m e  of the r aw m a t e  r i a l s  fo r  the syn the t i c  f i b e r s  such  as nylon,  
d a c ron ,  and so on. Synthet ic  r u b b e r  is  a n o t h e r  p r o d u c t  of oi l  r e s e a r c h .  

P r a c t i c a l l y  a l l  the a u t o m o b i l e  t i r e s  u s e d  in th is  c o u n t r y  have  now 
j o i n e d  g a s o l i n e  and oi l  in b e i n g  d e r i v e d  f r o m  p e t r o l e u m .  We now have  
hopes  tha t  p l a s t i c  au tomob i l e  b o d i e s  wi l l  l i k e w i s e  use  p e t r o l e u m  p r o d -  
uc t s ,  and the  day m a y  c o m e  when  the oi l  i n d u s t r y  wi l l  not  only supp ly  
the  fue ls  and l u b r i c a n t s  fo r  your  c a r s  but  wi l l  a l so  supp ly  m o s t  of the  
r aw  m a t e r i a l s  f r o m  which  they  a r e  m a d e .  

In what  I have  s a i d  so f a r  I have  t r i e d  to e m p h a s i z e  the i n t i m a t e  
r e l a t i o n s h i p  that  e x i s t s  today  in  i n d u s t r y  b e t w e e n  i ts  o p e r a t i o n s  and  
i t s  t e chno logy .  The t e c h n o l o g y  of an i n d u s t r y  is  not  jus t  r e s e a r c h  
peop le  in l a b o r a t o r i e s ,  it  i s  not  an e n g i n e e r i n g  s ta f f  in a s e p a r a t e  
bui ld ing ,  but  it is  t e c h n i c a l l y  t r a i n e d  peop l e  t h roughou t  the  o r g a n i z a -  
t ion,  and is  as m u c h  as o t h e r  o p e r a t i o n s  a p a r t  of the i n d u s t r i a l  e f fo r t .  
F u r t h e r m o r e ,  the r e s e a r c h  and d e v e l o p m e n t  of an i n d u s t r y  a r e  not 
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p r o v i d e d  s o l e l y  by the f o r m a l  t e c h n i c a l  k n o w l e d g e  of t h o s e  a s s o c i a t e d  
wi th  i t .  T h e y  a r e  e v e n  m o r e  d e p e n d e n t  on the  k n o w l e d g e  and u n d e r -  
s t a n d i n g  on the p a r t  of the t e c h n i c a l  peop le  of the p r o b l e m s  of t h e i r  
p a r t i c u l a r  c o m p a n y  and t h e i r  ab i l i ty  to w o r k  c l o s e l y  wi th  e a c h  o t h e r  as  
a t e a m  to m e e t  p r o b l e m s  as  t hey  a r i s e .  

When  we c o m e  to the q u e s t i o n  of t e c h n o l o g y  and n a t i o n a l  s e c u r i t y ,  
I a m  c o n v i n c e d  tha t  o u r  g r e a t e s t  s t r e n g t h  l i e s  in the  e x i s t e n c e  in th i s  
c o u n t r y  of i n d u s t r i e s  and o r g a n i z a t i o n s  w h i c h  have  the f l e x i b i l i t y  and 
c a p a c i t y  to m e e t  new c h a l l e n g e s  as  t hey  a r i s e .  D u r i n g  p e a c e t i m e ,  no 
c o m p a n y  o r  i n d u s t r y  c a n  i n s i s t  tha t  i ts  c o m p e t i t o r s  u s e  t e c h n i q u e s  
with  w h i c h  i t  i s  a c c u s t o m e d  to dea l ing ,  n o r  do I t h ink  tha t  in  w a r  we 
c a n  depend  on o t h e r s  to s t and  s t i l l  o r  to f ight  a c c o r d i n g  to r u l e s  tha t  
we m i g h t  s e t  up fo r  t h e m .  Th i s  was  d r a m a t i c a l l y  d e m o n s t r a t e d  d u r i n g  
the l a s t  w a r  by the c a p a c i t y  of m y  own i n d u s t r y  to p r o d u c e  s y n t h e t i c  
r u b b e r  to r e p l a c e  n a t u r a l  r u b b e r  s u p p l i e s  tha t  w e r e  u n e x p e c t e d l y  los t  
to us  and by i t s  ab i l i t y  to c r e a t e  s o u r c e s  of av i a t i on  g a s o l i n e  and  a l l  
of the o t h e r  p e t r o l e u m  p r o d u c t s  r e q u i r e d  by  o u r  f igh t ing  f o r c e s .  Th i s  
has  a l s o  b e e n  t r u e  of m a n y  o t h e r  i n d u s t r i e s .  I a m  c e r t a i n  tha t  ou r  
f u t u r e  s e c u r i t y  wi l l  depend  as m u c h  as  any th ing  e l s e  on the c o n t i n u e d  
d e v e l o p m e n t  in th i s  c o u n t r y  of i n d u s t r i a l  o r g a n i z a t i o n s  w h i c h  h a v e  the  
t e c h n o l o g i c a l  k n o w - h o w  and the c a p a c i t y  to r e a c t  qu i ck ly  when  o u r  
s e c u r i t y  i s  c h a l l e n g e d .  

I would  l ike  to c l o s e  by  s u m m a r i z i n g  wha t  s e e m s  to m e  the i m -  
p o r t a n t  po in t s  to r e m e m b e r  as  we th ink  about  r e s e a r c h  and d e v e l o p m e n t  
wi th in  i n d u s t r y  and t h e i r  b e a r i n g  on our  n a t i o n a l  s e c u r i t y .  Wi th in  
r e c e n t  y e a r s  we have  bui l t  up in th i s  c o u n t r y  an i n d u s t r i a l  c a p a c i t y  
w h i c h  d e r i v e s  i ts  s t r e n g t h  f r o m  c o n t i n u e d  r e s e a r c h  and d e v e l o p m e n t  
and t e c h n o l o g i c a l  k n o w - h o w .  W h e r e a s  in the not too d i s t a n t  pas t ,  i n -  
d u s t r y  cou ld  s u r v i v e  by  t ak ing  o r  l e a v i n g  t e c h n i c a l  d e v e l o p m e n t s  as  
i t  s aw fit; t o d a y  th i s  is  no l o n g e r  the c a s e .  

The  r a p i d i t y  with  which  i n d u s t r y  has  had  to m e e t  new c h a l l e n g e s  
in both p e a c e  and w a r  has  g iven  r i s e  to a new r e l a t i o n s h i p  in w h i c h  
r e s e a r c h  and d e v e l o p m e n t  e x t e n d  t h r o u g h o u t  o u r  e n t i r e  i n d u s t r i a l  e f fo r t  
and a r e  a c t u a l l y  a p a r t  of i t .  Th i s  c o m b i n a t i o n  of b u s i n e s s  i n i t i a t i v e  
and a g g r e s s i v e  r e s e a r c h  and d e v e l o p m e n t  has  b r o u g h t  about  t r e m e n -  
dous c h a n g e s  in  ou r  s t a n d a r d  of l iv ing  and c a p a c i t y  to p r o d u c e  e v e n  
d u r i n g  the l a s t  50 y e a r s .  In th i s  s a m e  c a p a c i t y  to p r o d u c e  and m e e t  
c h a l l e n g e s  r e s i d e s  our  f u t u r e  s e c u r i t y .  

Thank you very much. 
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C O L O N E L  B E N E D I C T :  
y o u r  q u e s t i o n s .  

G e n t l e m e n ,  M r .  R e e v e s  is  r e a d y  f o r  

QUESTION:  Sir ,  now tha t  the G o v e r n m e n t  is  ge t t i ng  out of the  
r u b b e r  b u s i n e s s ,  I would  l ike  y o u r  c o m m e n t  about  the p r o b a b i l i t y  of 
f u t u r e  r e s e a r c h  and d e v e l o p m e n t  by i n d u s t r y  and how that  w i l l  c o m -  
p a r e  wi th  what  has  b e e n  done in the pas t .  

MR.  R E E V E S :  Wel l ,  it i s  not  out of it  ye t .  I c a n  s p e a k  f o r  o u r -  
s e l v e s  on the p o t e n t i a l  p u r c h a s e  of a bu ty l  r u b b e r  p lan t .  We i n t e n d  
to do a lot  m o r e  r e s e a r c h  and d e v e l o p m e n t  in  the  f u t u r e .  We have  
spen t  14 m i l l i o n  d o l l a r s  in r e s e a r c h  on buty l .  We th ink  i t  has  a lot  of 
p o s s i b i l i t i e s .  We a r e  going to give the G o v e r n m e n t  r u b b e r  s t y r e n e  
(GRS) peop l e  a b a t t l e .  I would  s a y  t hey  wi l l  do the s a m e  th ing  we do. 
T h e r e  w i l l  be a g r e a t  dea l  of d e v e l o p m e n t  on s y n t h e t i c  r u b b e r  w h e n  it  
i s  in  the  h a n d s  of p r i v a t e  i n d u s t r y ,  b e c a u s e  of the c o m p e t i t i v e  s i t u a t i o n .  
T h e r e  wi l l  be  a lot m o r e  a c t i v i t y  in the  f i e ld  than  t h e r e  was  u n d e r  the 
way  it was  s e t  up in the pas t .  

QUESTION:  M r .  R e e v e s ,  you spoke  of s t r i k i n g  a b a l a n c e  and 
e s t a b l i s h i n g  a p r o g r a m .  Is  th i s  a f l u c t u a t i n g  p r o g r a m  f r o m  the po in t  
of v i ew  of the  d o l l a r - l e v e l  suppor t ,  o r  c a n  you count  on a f a i r l y  c o n -  
s i s t e n t  l e v e l ?  Do you have  to d e p e n d  on o p e r a t i n g  c o n d i t i o n s  in  the 
c o m p a n y ?  Does  it t e l l  you how m u c h  m o n e y  it w i l l  g ive you to s p e n d  
fo r  th i s  o r  that ,  o r  c a n  you d e t e r m i n e  the r e s e a r c h  and  d e v e l o p m e n t ?  

MR.  R E E V E S :  It i s  a long s t o r y .  It m a y  be  i n t e r e s t i n g  to you.  
S ince  we a r e  a s e p a r a t e  c o m p a n y ,  and s i n c e  J e r s e y  o p e r a t e s  on the  
p r i n c i p l e  of d e c e n t r a l i z a t i o n ,  we don ' t  get  m o n e y  f r o m  the  p a r e n t  c o m -  
p a n y  at  a l l .  We get  it  f r o m  the v a r i o u s  o p e r a t i n g  a f f i l i a t e s  a l l  o v e r  the  
w o r l d .  C o n t r a c t s  wi th  t h e m  r e q u i r e  that  we 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  in f i e ld s  of i n t e r e s t  to t h e m .  T h e y  a r e  r e q u i r e d  to m a k e  
us  p a y m e n t s ,  b a s e d  on t h e i r  u s e  of r e s e a r c h  and d e v e l o p m e n t .  In  
o t h e r  w o r d s  the c o n t r a c t  ha s  s c h e d u l e s  fo r  v a r i o u s  t ypes  of p r o c e s s e s  
we d e v e l o p  as w e l l  as  p r o d u c t s  and o t h e r  i t e m s .  The  c o n t r a c t  r e s u l t s  
in  e a c h  a f f i l i a t e ' s  h a v i n g  wha t  we c a l l  a m a x i m u m  l i ab i l i t y ,  d e p e n d i n g  
on how m u c h  u s e  i t  m a k e s  of ou r  d e v e l o p m e n t s .  We add up the  l iabiLi-  
t i e s  fo r  e a c h  one and get  o u r  m a x i m u m  l i a b i l i t y  f r o m  a l l  the  c o n t r a c t  
a f f i l i a t e s .  Tha t  i s  the  m a x i m u m  a m o u n t  of m o n e y  we c a n  s p e n d  e a c h  
y e a r  on r e s e a r c h  and d e v e l o p m e n t .  

T h o s e  c o n t r a c t s  a r e  1 0 - y e a r  c o n t r a c t s .  U n l e s s  the c o m p a n i e s  
fo ld  up, we have  a f a i r l y  a s s u r e d  i n c o m e  fo r  the  f u t u r e .  We t r y  to 
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s t a y  wi th in  t w o - t h i r d s  of o u r  l i ab i l i t y .  You c a n ' t  t e l l  wha t  is  go ing  
to c o m e  up in r e s e a r c h  p r o g r a m s .  It is  done on a p r o g r a m  b a s i s .  
We se t  up a p r o g r a m  e a c h  y e a r  ou t l i n ing  at tha t  m o m e n t  wha t  we 
p l an  to do d u r i n g  the y e a r .  We r e c o g n i z e  tha t  two w e e k s  o r  two m o n t h s  
l a t e r  we m i g h t  wan t  to c h a n g e  the p r o g r a m .  We a r e  at l i b e r t y  to m a k e  
c h a n g e s  wi thou t  c o n s u l t i n g  anybody  e l s e .  

Obv ious ly ,  on a m a j o r  c h a n g e  we would  want  to c o n s u l t  the  a f f i l i -  
a t e s .  Tha t  is  p a r t  of a p r o g r a m  for  ge t t ing  the b e s t  r e s u l t s  out of r e -  
s e a r c h .  W h e n e v e r  we s t a r t  to w v r k  on a new p r o d u c t  o r  p r o c e s s ,  we 
t r y  r i gh t  away  to get  o u r  a f f i l i a t e s  i n t e r e s t e d  in what  we a r e  do ing .  
We th ink  th i s  i s  an i m p o r t a n t  p a r t  of ge t t i ng  ou r  r e s u l t s  u s e d .  I d e a l l y  
t hey  a r e  c o n t i n u a l l y  w a t c h i n g  us  and a s k i n g  us  wha t  w e  a r e  do ing  and 
w h e n  wi l l  we be  f i n i s h e d  so tha t  t h e y  c a n  bu i ld  a new p lan t .  It i s  v e r y  
d e s i r a b l e  to have  t h e m  p r e p a r e d  to u s e  s o m e t h i n g  w h e n  it  i s  r e a d y  to 
be  u s e d .  

QUESTION:  M r .  R e e v e s ,  you p r o b a b l y  r e a d  the a r t i c l e ,  I b e l i e v e  
it was  m o n t h s  ago,  on g a s o l i n e  and the a d v e r t i s e m e n t s .  I t h i n k  it  s a id  
tha t  She l l  got a h e a d  of S t anda rd ,  o r  s o m e t h i n g  l ike  that ,  by  about  n ine  
m o n t h s  w o r t h  of s a l e s - - s o m e t h i n g  l ike  the t r i c r e s y l p h o s p h a t e  (TCP) 
a d v e r t i s e m e n t .  Do you get  th ings  l ike  tha t  p i n n e d  on you in  y o u r  o r -  
g a n i z a t i o n ?  

MR. REEVES: Yes ;  we don ' t  m i n d  tha t .  We s t e a l  a m a r c h  on 
o t h e r  pe op l e ,  and e v e r y  now and then  we get  c a u g h t .  The  She l l  d e v e l -  
o p m e n t  was  a v e r y  i n t e r e s t i n g  one .  I don ' t  wan t  to get  in to  the t e c h -  
n i c a l  a n g l e s  of i t .  We have  w r i t t e n  a lot  of t e c h n i c a l  p a p e r s  to the 
e f fec t  tha t  we don ' t  th ink  T C P  is m u c h  good.  The  w a y  the  th ing  was  
put  to the pub l ic  i n t r i g u e d  e v e r y b o d y .  It was  t r e m e n d o u s ;  t h e r e ' s  no 
q u e s t i o n  about  i t .  T h e y  got a lot  of publ ic  i n t e r e s t  in wha t  t h e y  w e r e  
doing .  T h e y  have  a l w a y s  had  the r e p u t a t i o n  wi th  the  publ ic  of b e i n g  
p r o g r e s s i v e  in r e s e a r c h .  

It is  t r u e  they  got a lot  of b u s i n e s s  by an a g g r e s s i v e  a d v e r t i s i n g  
and m a r k e t i n g  p r o g r a m .  P e o p l e  c a m e  to us  a f t e r  tha t  and sa id ,  "Why 
d idn ' t  you give us s o m e t h i n g  l ike  tha t  b e f o r e  S h e l l T "  I t h i n k  the  fac t  
of the m a t t e r  i s  tha t  th i s  r e p r e s e n t e d  a new e r a  in p e t r o l e u m  a d v e r t i s -  
ing .  I th ink  tha t  s ix  m o n t h s  b e f o r e  She l l  did it ,  if we had  s o m e t h i n g  
l ike  that ,  ou r  c o m p a n y  would  not have  done a n y t h i n g  about  i t - - t h e  o i l  
i n d u s t r y  b e i n g  c o n s e r v a t i v e  in a d v e r t i s i n g ,  wou ld  not have  done i t .  
E v e r y b o d y  does  i t  now. S o m e b o d y  has  to b r e a k  the  i c e .  
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QUESTION: Would you c a r r y  that  f u r t h e r ?  You say  you c o o p e r -  

ate wi th  the e n g i n e m a k e r s .  T h e y  c a n ' t  m a k e  an eng ine  wi th  a h igh  
c o m p r e s s i o n  agent  un t i l  t hey  have  y o u r  ba s i c  r e s e a r c h .  You c a n ' t  
give y o u r  b a s i c  r e s e a r c h  un t i l  you know what  eng ine  they  a re  m a k i n g .  
How do you get  t o g e t h e r 7  Do you t e l l  e a c h  o t h e r  your  s e c r e t s ?  

M R .  REEVES:  No. We go a r o u n d  to the d i f f e r e n t  eng ine  m a n u -  
f a c t u r e r s  by o u r s e l v e s  and t r y  to f ind out what  t hey  a r e  going to do. If 
t hey  don ' t  t e l l  us ,  we t e l l  t h e m  what  we th ink we can  do. The th ing  
has  to be c o n s i d e r e d  l ike  b e i n g  on a s e e s a w .  If we t e l l  the  eng ine  m a n u -  
f a c t u r e r s  we a r e  going to put out 97 oc tane  g a s o l i n e  in  two y e a r s ,  t hey  
wi l l  t r y  to have  a c a r  that  wi l l  m a k e  u se  of i t .  If one m a n u f a c t u r e r  does  
that  and a n o t h e r  does  not,  he is s t uck  when  the g a s o l i n e  is  a v a i l a b l e .  
If nobody does  any th ing  about i t  and we put 97 oc tane  g a s o l i n e  out, we 
a r e  s tuck;  nobody n e e d s  it .  

What  you depend  on is  the n a t u r a l  i n t e r p l a y  of c o m p e t i t i v e  f o r c e s  
to b r i n g  th ings  t o g e t h e r .  We t r y  to t e l l  the a u t o m o b i l e  i n d u s t r y  what  
the g e n e r a l  c a p a b i l i t y  of the oi l  i n d u s t r y  is  in  i m p r o v i n g  i t s  p r o d u c t s .  
They  deve lop  an eng ine  a long those  l i nes  with enough  l e e w a y  so that  
t h e y  can  m a k e  m i n o r  a d j u s t m e n t s  of the engine ,  so tha t  m i n o r  m i s t a k e s  
can  be c o r r e c t e d .  M a j o r  m i s t a k e s  c a n ' t  be c o r r e c t e d .  You r e m e m b e r  
b e f o r e  the wa r  when  B u i c k  had  a h i g h - c o m p r e s s i o n  e n g i n e - - i t  t u r n e d  
out that no suitable gasoline could be purchased for it. It was so far 
out of line it could not be adjusted properly without losing a lot of power. 
That was a mistake on Buick's part in making too great a model change 
in one year. The level is pushing up steadily all the time. The diffi- 
culty is, there are a lot of problems. We have processes today that 
let us go up quite a bit on the quality. Unless we have plants, we can't 
go that far. You can't junk a lot of equipment and make a change in 
quality unless the change is worthwhile, but as plants wear out, you 
can replace old equipment. The rate of improvement depends on the 
need for it and our ability to finance it. 

QUESTION: How f r e e  is  the i n t e r c h a n g e  of i n f o r m a t i o n  wi th in  the  
i n d u s t r y ,  d i f f e r e n t i a t i n g  b e t w e e n  the f u n d a m e n t a l  r e s e a r c h  wh ich  you sa id  
the  c o m p a n i e s  a r e  p e r f o r m i n g  and the app l i ed  r e s e a r c h  which  they  a r e  
p e r f o r m i n g ?  Is t h e r e  a d i f f e r e n c e ?  Is  t h e r e  any i n t e r c h a n g e 7  

MR. REEVES:  T h e r e  i s  qui te  a b i t  of d i f f e r e n c e .  We l ike  to 
m a k e  c o n t r i b u t i o n s  to t e c h n i c a l  l i t e r a t u r e .  We f e e l  we have  an o b l i g a .  
t ion  to do th i s .  We put th ings  we do in to  t h r e e  c a t e g o r i e s .  We have  
ana ly t ic  t e c h n i q u e s ;  we have  th ings  that  a r e  of g e n e r a l  i n t e r e s t  to 
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e v e r y b o d y ;  and we have  th ings  tha t  a r e  of p a r t i c u l a r  c o m p e t i t i v e  
a d v a n t a g e  to e v e r y b o d y .  The ana ly t i c  t e c h n i q u e s  a r e  p u b l i s h e  d the  
m i n u t e  they  a r e  d e v e l o p e d .  Al so ,  on l o n g - r a n g e  w o r k  we t end  to be  
f a i r l y  l i b e r a l  on the  p u b l i c a t i o n  of what  we c a l l  f u n d a m e n t a l  i n f o r m a -  
t ion .  If s o m e b o d y  m a k e s  a s tudy  of the  t h e r m a l  p r o p e r t i e s  of a p a r t i c u -  
l a r  p r o d u c t ,  tha t  is  u s u a l l y  p u b l i s h e d .  Maybe  it  wou ld  be  b e t t e r  fo r  us  
not  to p u b l i s h  i t .  On the o t h e r  hand  we f e e l  an ob l iga t i on  to m a k e  tha t  
c o n t r i b u t i o n  to t e c h n i c a l  l i t e r a t u r e .  

In  app ly ing  r e s e a r c h  to new p r o c e s s e s ,  we depend  on the pa t en t  
s y s t e m .  The m i n u t e  we th ink  we have  s o m e t h i n g ,  we app ly  f o r  a 
pa t en t .  As  soon  as  we have  o u r  a p p l i c a t i o n  in, we p u b l i s h  o u r  i n f o r m a -  
t ion .  On th ings  of v e r y  i m p o r t a n t  c o m p e t i t i v e  va lue ,  we have  to be  s u r e  
we r e g i s t e r  o w n e r s h i p  of t h e m  wi th  the P a t e n t  Off ice  b e f o r e  we ge t  too  
f r e e  t e l l i n g  o t h e r  peop l e  about  t h e m .  

T h e r e  i s  not  m u c h  i n t e r c h a n g e  of i n f o r m a t i o n  on a p e r s o n a l  b a s i s  
b e t w e e n  the v a r i o u s  c o m p a n i e s .  We do what  e v e r y b o d y  e l s e  d o e s .  
You th ink  s o m e b o d y  e l s e  has  i n f o r m a t i o n  tha t  you want ,  so  you f e e d  
h i m  a l i t t l e  u n p u b l i s h e d  i n f o r m a t i o n ,  and he w i l l  f e ed  you  s o m e t h i n g  
back .  It i s  a g i v e - a n d - t a k e  p r o p o s i t i o n .  We t r y  to be  c o m p e t i t i v e .  
We give i n f o r m a t i o n  only  if we th ink  we a r e  going to get  m o r e  b a c k  
than  we g ive .  

QUESTION: M r .  R e e v e s ,  y o u r  f i r s t  o r g a n i z a t i o n  c h a r t  had  s o m e -  
th ing  on it w h i c h  I th ink  the s e r v i c e s  c o u l d  b e n e f i t  by  v e r y  m u c h .  You 
had,  fo r  e x a m p l e ,  y o u r  v i ce  p r e s i d e n t s  and c o o r d i n a t o r s  in b e t w e e n  
y o u r  top e x e c u t i v e s  and y o u r  v a r i o u s  s ta f f  g r o u p s .  Is  th i s  a f a i r l y  r e -  
c en t  i nnova t i on  in y o u r  o r g a n i z a t i o n ?  Would  you m i n d  t e l l i n g  us  how 
it  w o r k s  ? 

MR.  R E E V E S :  I am s o r r y  I don ' t  have  a l l  the n a m e s  on t h e r e .  
The  v i ce  p r e s i d e n t s  c o n s t i t u t e  the e x e c u t i v e  c o m m i t t e e .  The  v i c e  
p r e s i d e n t s  have  dua l  r e s p o n s i b i l i t i e s .  T h e y  a r e  d i r e c t o r s  of the  c o m -  
pany  and m e m b e r s  of the e x e c u t i v e  c o m m i t t e e .  They  have  o v e r a l l  
r e s p o n s i b i l i t i e s .  We div ide  o u r  f i e ld s  of r e s p o n s i b i l i t y  for  the who le  
r e s e a r c h  and e n g i n e e r i n g  c o m p a n y  into s ix  d i f f e r e n t  f i e l d s .  E a c h  v i c e  
p r e s i d e n t  is  a s s i g n e d  one p a r t i c u l a r  f i e ld .  He s o r t  of runs  tha t  as  a 
s e p a r a t e  o p e r a t i o n  and, in h i s  c a p a c i t y  as  a m e m b e r  of the e x e c u t i v e  
c o m m i t t e e ,  he t r i e s  to t ie  it  in  wi th  the o t h e r  f i e l d s .  

I don ' t  know w h e t h e r  tha t  a n s w e r s  y o u r  q u e s t i o n  o r  not .  Does  i t 7  
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S T U D E N T :  Well ,  p a r t i a l l y .  The  w a y  you p o r t r a y  it, s e t  up 
as  v i c e  p r e s i d e n t  and c o o r d i n a t o r ,  i s  not  c o m m o n l y  s e e n  on o r g a n i z a -  
t i on  c h a r t s .  We do not  s e e  i t  on o u r s .  I no t i c e  you  have  cu t  a c r o s s  
the  b o a r d  wi th  y o u r  v a r i o u s  v i c e  p r e s i d e n t s  and c o o r d i n a t o r s .  T h e r e  
seems to be no chain, no link. 

MR.  R E E V E S :  Tha t  c h a r t  h a d  l i n e s  tha t  wen t  l ike  th i s  ( i nd i ca t i ng ) .  
A c t u a l l y ,  w h e n  i t  s p r e a d s  out m o r e ,  e a c h  v i c e  p r e s i d e n t  has  u n d e r  
h i m  the  o p e r a t i n g  d i v i s i o n s  he  n e e d s  to do h is  w o r k .  He has  the s ta f f  
g r o u p s  u n d e r  h i m  that  he  n e e d s  to do h i s  w o r k .  T h e r e  is  v e r y  l i t t l e  
c r o s s  p l a y  b e t w e e n  wha t  h i s  r e s p o n s i b i l i t y  i s  and w h e r e  he  h a s  to ge t  
h i s  w o r k  done .  T h e r e ' s  a c e r t a i n  amoun t ,  bu t  not  too m u c h .  

On the  o t h e r  hand  we t r y  to d e c e n t r a l i z e  e v e n  f u r t h e r  w i t h i n  the 
c o m p a n y .  We look  on o p e r a t i n g  d i v i s i o n s  as m a j o r  a d m i n i s t r a t i v e  u n i t s .  
In  o t h e r  w o r d s  we d e p e n d  on the d i r e c t o r s  of e a c h  d i v i s i o n  to t ake  the  
a d m i n i s t r a t i v e  b u r d e n .  So e v e n  though the  v i c e  p r e s i d e n t s  have  a d m i n -  
i s t r a t i v e  r e s p o n s i b i l i t y  fo r  the p e o p l e  u n d e r  t h e m ,  t h e i r  m a j o r  r e s p o n -  
s i b i l i t y  is technical coordination. Their responsibility is to be sure 
they are doing everything required in the field assigned to them; that 
they understand what kind of problems are to be solved; and that the 
work is done. Their responsibility is to know what needs to be done, 
to see that it gets done, and to get it used. 

S T U D E N T :  It has  b e e n  s a i d  on th is  p l a t f o r m  s e v e r a l  t i m e s  tha t  
an  e n g i n e e r  i s  a p o o r  a d m i n i s t r a t o r  and a p o o r  m a n a g e r ,  and  tha t  a 
m a n a g e r  i s  a p o o r  r e s e a r c h  m a n  o r  e n g i n e e r .  Do you  r u n  in to  th i s  
p r o b l e m  in y o u r  c o m p a n y ?  If so, do you have  any t r o u b l e  b r i n g i n g  
in  peop l e  who m a y  be e n g i n e e r s  to be  m a n a g e r s ?  

MR.  R E E V E S :  It  i s  a l w a y s  a p r o b l e m .  We f e e l  it  i s  i m p o r t a n t  
in a c o m p a n y  s u c h  as  o u r s  tha t  a d m i n i s t r a t i v e  peop le  s h o u l d  a l s o  be 
ab le  to take  t e c h n i c a l  r e s p o n s i b i l i t y  o v e r  r e s e a r c h  and d e v e l o p m e n t  
and e n g i n e e r i n g  g r o u p s .  So we d r a w  o u r  a d m i n i s t r a t i v e  p e o p l e  f r o m ,  
you m i g h t  say ,  y o u n g e r  t e c h n i c a l  r a n k s .  We u s u a l l y  t ry ,  w h e n  we 
e m p l o y  peop l e ,  to e m p l o y  peop l e  who a r e  going to  be  able  to  w o r k  
e f f e c t i v e l y  in t e a m s .  

When  you e m p l o y  peop le  you th ink  wi l l  be e f f e c t i v e  in t e a m w o r k ,  
you  e m p l o y  peop le  who have  a d m i n i s t r a t i v e  p o t e n t i a l .  We t r y  to t ake  
young  peop le ,  t h r o u g h  the  f i r s t  f o u r  o r  f ive  y e a r s  w i th  u s ,  and s e e  
wha t  k ind of w o r k  t hey  a r e  going to be  b e s t  s u i t e d  fo r .  We s p e n d  a lot  
of t i m e  t r y i n g  to put r o u n d  pegs  in r o u n d  h o l e s  and s q u a r e  p e g s  in  
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s q u a r e  h o l e s .  We a l w a y s  have  a n e e d  f o r  a d m i n i s t r a t i v e  peop l e .  
If we have  t e c h n i c a l  peop le  who have  an a d m i n i s t r a t i v e  f l a i r ,  we t r a i n  
t h e m  for  a d m i n i s t r a t i v e  w o r k .  We put t h e m  in c h a r g e  of g r o u p s  w h e r e  
t h e y  have  only  t e c h n i c a l  s u p e r v i s i o n .  T h e y  a l so  have  s p e c i a l  a s s i g n -  
m e n t s  and s p e c i a l  c o u r s e s .  We send  t h e m  to H a r v a r d ,  C o l u m b i a ,  o r  
N o r t h  W e s t e r n ,  w h e r e  t h e y  p i ck  up the a d m i n i s t r a t i v e  b a c k g r o u n d .  

We also gradually put them in as section heads, Section heads in 
our organization have personn~l responsibility as well as work respon- 
sibility. We see how they work out there. We also use a pyramid 
system of organization, where each person is always working with 
someone on the next level. This is the Hopkins theory of education, 
This is a very good way to train and educate people. It is a system 
we use continuously. 

In d i r e c t  a n s w e r  to y o u r  ques t ion ,  what  we t r y  to do is  t h i s - -  
we t r y  to l o c a t e  t e c h n i c a l  peop l e  wi th  a d m i n i s t r a t i v e  p o t e n t i a l .  We 
t r y  to a n a l y z e  t h e i r  s t r e n g t h s  and w e a k n e s s e s ,  and we t r y  to give 
t h e m  t r a i n i n g  and s p e c i a l  a s s i g n m e n t s  to deve lop  those  w e a k n e s s e s  
into  s t r e n g t h s .  We t r y  to put t h e m  in jobs  w h e r e  they  wi l l  m a k e  fu l l  
u s e  of t h e i r  a b i l i t i e s ,  

QUESTION:  M r .  R e e v e s ,  on the b a s i s  of a c o m p a r a t i v e  v o l u m e  
of p r o d u c t i o n  of l iqu id  fue l s  f r o m  both s h a l e  and c r u d e  p e t r o l e u m ,  
what  is  y o u r  b e s t  e s t i m a t e  of the c o s t  d i f f e r e n t i a l  p e r  ga l l on  of the fue l  
p r o d u c t s  ? 

MR. R E E V E S :  It is  h a r d  to say .  It m i g h t  be  a n i c k e l .  In o t h e r  
w o r d s  g a s o l i n e  in New J e r s e y  is 28 o r  29 c e n t s  a ga l lon .  I suppose  if  
i t  w e r e  m a d e  f r o m  sha l e ,  it m i g h t  be 33 o r  35 c e n t s ,  o r  s o m e t h i n g  
l ike  tha t .  It  is  not  a b ig  p e r c e n t a g e  i n c r e a s e .  S ince  y e a r  by y e a r  t h e r e  
is  a l so  a s t e a d y  i n c r e a s e  in the e f f i c i e n c y  of g a s o l i n e  e n g i n e s ,  in the 
long  r u n  you won ' t  pay  any  m o r e  p e r  m i l e  than  you do today .  

QUESTION:  In c o n n e c t i o n  with  this q u e s t i o n  jus t  p o s e d  r e g a r d i n g  
y o u r  s e l e c t i o n  of a d m i n i s t r a t o r s ,  do you have  p r e t t y  m u c h  the s a m e  
p r o b l e m  tha t  we have  in e v a l u a t i n g  those  peop le  as t h e y  c o m e  up?  
Would  you c a r e  to b r i e f l y  t e l l  us  what  m e a n s  you u s e  to e v a l u a t e  t h o s e  
peop l e  and what  r e c o r d  you keep  on t h e m ?  

MR.  R E E V E S :  Y e s .  We t r y  to do e v e r y t h i n g  we can .  We u s e  
lo t s  of ways  in doing i t .  Of c o u r s e  one way  tha t  is  a l w a y s  u s e d  is  
c a s u a l o b s e r v a t i o n .  T h i s  can  be f o r m a l i z e d  in to  what  is known as  the 
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c r i t i c a l  i n c i d e n t  s y s t e m .  You put down what  good th ings  a m a n  does  
and what  bad  th ings  a m a n  does  and you get  an i d e a  of what  h i s  e f f e c -  
t i v e n e s s  is  and what  h is  fau l t s  a r e .  

We s p e n d  a lot  of t i m e  e v a l u a t i n g  peop le .  We do tha t  fo r  two 
r e a s o n s .  We want  to u n d e r s t a n d  t h e i r  p o t e n t i a l i t i e s  of both  s t r e n g t h  
and w e a k n e s s .  We u s e  it  a l so  for  s a l a r y  a d m i n i s t r a t i o n .  We f e e l  it 
i m p o r t a n t ,  w h e r e  a m a n  is  doing a good job, that  he shou ld  be  r e -  
w a r d e d ,  and w h e r e  he is  not  doing  a good job to s ee  that  he is  not  r e -  
w a r d e d  anyway.  

Our  d i v i s i o n  d i r e c t o r s  and a s s i s t a n t s  w o r k  t o g e t h e r  wi th  peop l e  
qui te  i n t i m a t e l y .  T h e y  get  t o g e t h e r  with the s e c t i o n  h e a d s  at l e a s t  
once a y e a r ,  and u s u a l l y  e v e r y  s ix  m o n t h s ,  and m a k e  a c o m p l e t e  r e -  
v i s i o n  of the r a t i n g s  of a l l  the  t e c h n i c a l  peop le  in t h e i r  d iv i s i on .  In 
o t h e r  w o r d s  they  give an ind iv idua l  r a t i ng  fo r  e v e r y  i nd iv idua l  and t h e y  
a l so  r a t e  e a c h  by  n u m b e r .  They  take  the b e s t  one and say  he is  n u m b e r  1; 
t hey  take  the w o r s t  one and say  he is  n u m b e r  100. By fo l lowing  the  
c h a n g e s  in  r a t i n g s ,  they  can  get  a good i d e a  of how peop le  a r e  p r o g r e s -  
s ing.  Th i s  is  done m o s t l y  by peop le  who a r e  f a m i l i a r  wi th  t h e i r  work ,  
d e l i b e r a t e l y  s i t t i ng  down and t r y i n g  to put down in  b l a c k  and whi te  what  
they  th ink  of p e o p l e ' s  abi l i ty .  They  t r y  to t a lk  wi th  peop le  to s e e  if  
t hey  can  c o r r e c t  t h e i r  fau l t s .  They  a r e  anxious  to do s o m e t h i n g  about 
i t .  You f ind a lot of peop le  who, a f t e r  be ing  s tudied ,  a r e  to ld  t hey  
don ' t  have  a d m i n i s t r a t i v e  t a l en t .  They  say they  don ' t  want  to be a d m i n -  
i s t r a t o r s  anyway.  

We t r y  to do e v e r y t h i n g  we can  fo r  t hose  peop le .  F o r  i n s t a n c e ,  
we f e e l  that  t e c h n i c a l  c o n t r i b u t i o n s  a re  v e r y  i m p o r t a n t  to us .  The 
p e o p l e  who don ' t  have  a d m i n i s t r a t i v e  t a l en t s  don ' t  l o se  p r e s t i g e  and 
s a l a r y  b e c u a s e  of that .  We pay  our  s t r i c t l y  t e c h n i c a l  peop le  as m u c h  
m o n e y  as we pay  our  a d m i n i s t r a t i v e  peop le  and t r y  to give t h e m  c o m -  
p a r a b l e  p r e s t i g e  in  the s i ze  of t h e i r  off ice  and in t h e i r  p a r k i n g  p r i v i -  
l e g e s ,  and th ings  l ike  that .  

QUESTION: Mr .  R e e v e s ,  th i s  new c o m p a n y  of y o u r s  that  you 
m e n t i o n  is  s e p a r a t e l y  f i nanced .  Do you not l o se  the 27 p e r c e n t  de -  
p l e t i o n  a l l o w a n c e  by d r i f t i ng  away f r o m  the m o t h e r  c o m p a n y ?  

MR. REEVES:  We don ' t  p r o d u c e  any oi l .  We don ' t  ge t  any  de -  
p l e t i o n  a l l owance  anyway.  
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STUDENT:  If you s t a y e d  u n d e r  the m o t h e r  c o m p a n y ,  would  you 

get  a d e p l e t i o n  a l l owance  ? 

MR. REEVES:  No. We c h a n g e d  our  n a m e .  We a r e  c a l l e d  the  
S t a n d a r d  Oi l  D e v e l o p m e n t  Company ,  a s e p a r a t e  o r g a n i z a t i o n .  T o m o r -  
row we wi l l  be the E s s o  R e s e a r c h  and E n g i n e e r i n g  C o m p a n y .  The  
on ly  d i f f e r e n c e  is  the d i f f e r e n t  n a m e .  The c o r p o r a t e  r e l a t i o n s h i p  is  
not  c h a n g e d  at a l l .  T h e r e  is  jus t  a change  in  the n a m e .  A c t u a l l y  we 
a re  what  i s  c a l l e d  in c o n s o l i d a t i o n  wi th  o t h e r  J e r s e y  c o m p a n i e s .  F r o m  
a tax  s t andpo in t  i f  you own 80 p e r c e n t  of the c o m p a n y ,  you can  go in to  
tax  c o n s o l i d a t i o n  wi th  the p a r e n t  c o m p a n y .  We have  a lways  b e e n  in  
tax  c o n s o l i d a t i o n .  We wi l l  r e m a i n  that  way.  

QUESTION: Can you t e l l  us  what  u s e s  you a r e  p l ann ing  fo r  a t o m i c  
e n e r g y  at the p r e s e n t  t i m e ,  fo r  p o s s i b l e  o r  p r o b a b l e  fu tu re  u s e s  in  r e -  
s e a r c h  and d e v e l o p m e n t ?  

MR. REEVES:  Y e s .  Our  i n t e r e s t  in  a t o m i c  e n e r g y  is  twofold.  
One,  we look  on i t  as a t h r e a t  to our  c o m p e t i t i v e  p o s i t i o n .  If i t  ge t s  
to be too cheap ,  we wi l l  not  s e l l  as  m u c h  r e s i d u a l  f u e l - - t h i n g s  l ike  
tha t .  We have  a n a l y z e d  the whole  s i t ua t i on  v e r y  c a r e f u l l y  f r o m  a c o m -  
p e t i t i v e  s t andpo in t .  We have  r e a c h e d  c e r t a i n  c o n c l u s i o n s  f r o m  th i s  
s t andpo in t .  F o r  20 y e a r s  w e  do  not  th ink  it  is  go ing  to be a s e r i o u s  
c o m p e t i t i v e  t h r e a t .  Those  th ings  can  change .  We a r e  go ing  to fo l low it .  

The  o t h e r  th ing  is ,  i t  m a y  be  u s e f u l  in ou r  own o p e r a t i o n .  We 
a l r e a d y  do u se  i s o t o p e s  to he lp  us ana lyze  p r o b l e m s .  We do th ings  l ike 
o t h e r  c o m p a n i e s  do. We put  i s o t o p e s  in e n g i n e s  to d e t e r m i n e  w h e r e  
the p i s t on  r i n g s  a r e  faul ty .  We put i s o t o p e s  in e n g i n e s  to f ind out 
w h e r e  t h e  o i l  l e aks  out.  It i s  a l so  good in  p r o d u c t i o n  p r o b l e m s .  In  
the s e c o n d a r y  r e c o v e r y  of oil ,  we of ten  put w a t e r  into the o i l  f o r m a t i o n  
to t r y  to f lu sh  the oi l  in the f o r m a t i o n  out of the g round .  S o m e t i m e s  
when  we put the w a t e r  down t h e r e  and it  d o e s n ' t  show up w h e r e  we 
th ink  it should ,  i t  i s  n e c e s s a r y  to add r a d i o a c t i v e  s u b s t a n c e s  to i t  and 
run  a round  wi th  G e i g e r  c o u n t e r s  to f ind out w h e r e  the w a t e r  went .  

We do the  s a m e  th ing  wi th  gas .  T h e r e  a r e  wel~s a l l  a round  the  
c o u n t r y ,  w h e r e  gas l eaks .  We don ' t  know w h e r e  ou r  own gas is  c o m i n g  
out.  By pu t t ing  in  r a d i o a c t i v e  m a t e r i a l ,  you can  f ind the ho le  w h e r e  
y o u r  own gas is  c o m i n g  out. 
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We have  lo ts  of usec fo r  a t o m i c  e n e r g y .  We a r e  c o n s t r u c t i n g  
an a t o m i c  e n e r g y  l a b o r a t o r y .  We h a v e  a pipe of coba l t  60. We in t end  
to s tudy  g a m m a  r a d i a t i o n  fo r  c h e m i c a l  r e a c t i o n s ,  c r a c k i n g  r e a c t i o n s ,  
and o t h e r  r e a c t i o n s .  We in t end  to m a k e  a s tudy  of a t o m i c  r e a c t o r  
r a d i a t i o n  on v a r i o u s  c r a c k i n g  and o t h e r  p r o c e s s e s  we a r e  i n t e r e s t e d  
in. We want  to fo l low a t o m i c  e n e r g y  v e r y  c l o s e l y  as  an o p e r a t i o n a l  
tool  and a l s o  as  a p o t e n t i a l  c o m p e t i t o r  fo r  our  p r o d u c t s .  

QUESTION: Mr.  R e e v e s ,  I would  l ike  to p u r s u e  the q u e s t i o n  
about the b a t t l e s  b e t w e e n  bas i c  and app l i ed  r e s e a r c h .  I th ink  the in -  
d u s t r i a l  l a b o r a t o r y  is  s i m i l a r  to the G o v e r n m e n t  l a b o r a t o r y ,  e x c e p t  
p o s s i b l y  fo r  the s a l a r i e s  pa id  to the peop l e  who w o r k  t h e r e .  T h e r e  
s e e m s  to be  a f e e l i n g  that  p r i m a r y  e m p h a s i s  m u s t  n e c e s s a r i l y  be put 
on app l i ed  r e s e a r c h ,  but, in o r d e r  to r e t a i n  good s c i e n t i s t s ,  i t  is  fe l t  
tha t  we m u s t  do a c e r t a i n  amount  of bas i c  or  f u n d a m e n t a l  r e s e a r c h .  

How do you ach i eve  the ba l ance ,  in  o r d e r  to keep  the good p e o p l e ?  
Is  it p r o d u c t w i s e  o r  how?  Do you se t  up an a r b i t r a r y  p e r c e n t a g e  o r  
how do you do i t ?  

MR. R E E V E S :  We d i s t i n g u i s h  b e t w e e n  f u n d a m e n t a l  and b a s i c  
r e s e a r c h  on the one hand,  and l o n g - r a n g e  r e s e a r c h  on the  o the r .  L o n g -  
r ange  r e s e a r c h  we c l a s s  as u n c o m m i t t e d  r e s e a r c h .  That  is  r e s e a r c h  
that  is  not d i r e c t e d  t o w a r d  so lv ing  a p a r t i c u l a r  p r o b l e m .  We t r y  in  the 
l a b o r a t o r y  to se t  up a s e p a r a t e  group,  which  c o n s t i t u t e s  about 10 p e r -  
cen t  of the l a b o r a t o r y ,  to do l o n g - r a n g e  r e s e a r c h .  The  peop l e  in the 
g roup  a r e  the ones  who have  p r e v i o u s l y  i n d i c a t e d  an ap t i tude  and  a 
l i k ing  f o r  that  type of work .  T h e y  a r e  lef t  p r e t t y  m u c h  a lone ,  f r o m  the 
s t andpo in t  that  we don ' t  t e l l  t h e m  what to do. We do spend  a lot  of 
t i m e  t e l l i n g  t h e m  about th ings  we th ink  would  be i n t e r e s t i n g  fo r  t h e m  
to th ink  about.  P e o p l e  m a k e  i n v e n t i o n s  which  a r e  in f i e l d s  of t h e i r  own 
i n t e r e s t s .  If we iden t i fy  t h e i r  i n t e r e s t s  with ou r  i n t e r e s t s ,  t hey  wi l l  
m a k e  the kind of i n v e n t i o n s  that  a r e  u se fu l  in  our  work .  

B a s i c  r e s e a r c h  o r  f u n d a m e n t a l  w o r k  is  r e q u i r e d  on any p r o b l e m .  
Some  of our  m o s t  r ou t i ne  p r o b l e m s  r e q u i r e  a g r e a t  dea l  of b a s i c  r e -  
s e a r c h  fo r  t h e i r  so lu t ion .  We m i g h t  have  t roub le  with a c a t a ly s t .  We 
have  to f ind out what is  wrong .  We m i g h t  have  to know how m a n y  
l a y e r s  of coba l t  a r e  n e c e s s a r y  fo r  m a x i m u m  ac t iv i ty .  T h e r e  a r e  a l l  
k inds  of n e e d s  fo r  a bas i c  o r  f u n d a m e n t a l  r e s e a r c h .  In o r d e r  to i m -  
p r o v e  the qua l i ty  of a lky l a t e  av ia t ion  gaso l ine ,  we f i r s t  had  to s tudy  
the ba s i c  m e c h a n i s m  of the r e a c t i o n ,  deve lop  a n a l y t i c a l  t e c h n i q u e s  to 
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i d e n t i f y  i s o m e r i c  m i x t u r e s ,  a n d  s t u d y  t h e  t h e r m o d y n a m i c  p r o p e r t i e s  
of  t h e  s y s t e m  s o  t h a t  we  c o u l d  d e t e r m i n e  t he  b e s t  c o n d i t i o n s  f o r  p l a n t  
o p e r a t i o n .  

B a s i c  r e s e a r c h  i s  t h e  f u n d a m e n t a l  s t u d y  w e  t h i n k  n e e d s  to  go  
i n t o  s o l v i n g  p r o b l e m s  t h a t  we  a r e  w o r k i n g  on .  L o n g - r a n g e  r e s e a r c h  
i s  t he  w o r k  we  t h i n k  h a s  to  b e  d o n e  s o  t h a t  we  c a n  c r e a t e  a b a c k l o g  
of  s c i e n t i f i c  d a t a  f o r  t h e  f u t u r e .  

C O L O N E L  B E N E D I C T :  M r .  R e e v e s ,  t he  w a y  y o u  h a v e  c o v e r e d  
t h i s  d i s c u s s i o n  of i n d u s t r i a l  r e s e a r c h  h a s  r o u n d e d  ou t  a p r o d u c t i o n  
p r o b l e m  we a r e  a l l  i n t e r e s t e d  in .  I t h i n k  t h e  m o s t  s i n c e r e  c o m p l i m e n t  
i s  t h e  i n t e r e s t  w h i c h  w a s  s h o w n  in  t h e  q u e s t i o n  p e r i o d .  O n  b e h a l f  of  
t h e  C o m m a n d a n t ,  t h e  s t u d e n t  b o d y ,  a n d  t he  f a c u l t y ,  I t h a n k  y o u .  

MR. REEVES: Thank you. It has been very pleasant being here. 

(Ii Mar 1955--750)S/gmh 
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