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M r .  E.  D u e r  R e e v e s ,  D i r e c t o r  and E x e c u t i v e  V i c e  P r e s i d e n t ,  
ESSO 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 ,  was  b o r n  in New Y o r k  
Ci ty  in 1909. He 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 wi th  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 .  He lef t  P r i n c e t o n  
in 1930 to jo in  the  s t a f f  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  been  wi th  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  tha t  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 1936 t r a n s f e r r e d  to the  
r e s e a r c h  and  d e v e l o p m e n t  l a b o r a t o r i e s  of the  S t a n d a r d  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  ESSO 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  ( then  c a l l e d  S t a n d a r d  Oil  
D e v e l o p m e n t  Company} a t  B a y w a y  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 
R e s e a r c h  D i v i s i o n .  In 1947 he was a p p o i n t e d  D i r e c t o r  and  V i c e  P r e s i -  
den t  of the  c o m p a n y  in New Y o r k  Ci ty  and  has  b e e n  E x e c u t i v e  V i c e  
P r e s i c l e n t  s i n c e  J a n u a r y  1949. M r .  R e e v e s  is p r e s i d e n t  of the  I n d u s -  
t r i a l  R e s e a r c h  I n s t i t u t e  and v i c e  c h a i r m a n  of the  N a t i o n a 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  C o m m i t t e e  on R e s e a r c h .  
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MR. HENKEL:  G e n e r a l  Ho l l i s ,  M e m b e r s  of the  Facu l ty ,  and 
S tuden t s :  Undoub ted ly ,  one of the  l a r g e s t  c o n t r i b u t i n g  f a c t o r s  to the  
i m p r o v e m e n t  of our  e c o n o m y  is  that  of r e s e a r c h  and d e v e l o p m e n t .  T h i s  
was  qu i t e  ev iden t  d u r i n g  Wor ld  War  II and has  b e e n  e v e r  s i nce ,  fo r  the 
r e a s o n  that  ou r  s t a n d a r d  of l iv ing  has  b e e n  c o n s t a n t l y  i m p r o v i n g .  

I n d u s t r y  d e r i v e s  i t s  d y n a m i c  s t r e n g t h  and i t s  ab i l i t y  to r e a c t  
qu ick ly  as  the r e s u l t  of  a new t e c h n o l o g i c a l  know-how,  and f u r t h e r m o r e  
it f i nds  it n e c e s s a r y  to Spend m o r e  d o l l a r s  fo r  r e s e a r c h  and develop-" 

m e n t .  

F o r t u n a t e l y ,  we have  a s p e a k e r  who ha s  b e e n  c o n n e c t e d  wi th  
r e s e a r c h  and d e v e l o p m e n t  fo r  the  pas t  25 y e a r s ,  and who knows  how 
v a l u a b l e  r e s e a r c h  and d e v e l o p m e n t  is  to i n d u s t r y .  Th is  is  h i s  t h i r d  
l e c t u r e .  Mr .  R e e v e s  is  E x e c u t i v e  Vice  P r e s i d e n t  and D i r e c t o r  of 
R e s e a r c h  and D e v e l o p m e n t  fo r  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 .  

Mr .  R e e v e s ,  it i s  a g r e a t  p l e a s u r e  to w e l c o m e  you to th is  p l a t f o r m  

and to p r e s e n t  you to th is  y e a r ' s  c l a s s .  

MR. REEVES:  Thank  you v e r y  m u c h ,  Mr .  Henke l .  G e n e r a l  
Ho l l i s  and G e n t l e m e n :  I would l ike  to s t a r t  off by s a y i n g  that  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  in  i n d u s t r y  is  one in which  I h a v e  
b e e n  i n v o l v e d  e v e r  s i nce  I got out of s c h o o l  o v e r  25 y e a r s  ago.  It i s  
a s u b j e c t  that  h a s  a l w a y s  i n t e r e s t e d  m e  i n t e n s e l y ,  and I a m  v e r y  happy  
to be h e r e  today  and to have  an o p p o r t u n i t y  to ta lk  to you a l i t t l e  bit  
about  i n d u s t r i a l  r e s e a r c h  as  it i s  now c a r r i e d  out in  the  Uni ted  S ta tes .  

In the  f i r s t  p l ace ,  I would l ike  to say  that  i n d u s t r i a l  r e s e a r c h  as  
we know it t oday  i s  not  s o m e t h i n g  that  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  jus t  in  the hope  that  
s o m e t h i n g  good wi l l  c o m e  of it but i s  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 t h i s  c o u n t r y .  When I f i r s t  s t a r t e d  to do r e s e a r c h  back  in  
1930, i n d u s t r y  in the  Un i t ed  S ta te s  was  s p e n d i n g  about  $200  m i l l i o n  
a n n u a l l y  f o 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  that  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  poin t  w h e r e  today  about  $4 b i l l i on  



r e p r e s e n t s  the c u r r e n t  annua l  bi l l  fo r  i n d u s t r i a l  r e s e a r c h  and d e v e l o p -  
ment  work .  This  is  a twentyfo ld  expans ion  in jus t  the  l a s t  q u a r t e r -  
c e n t u r y  and I th ink it c l e a r l y  i n d i c a t e s  the g r o w i n g  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 a m  in the l iquid  e n e r g y  b u s i n e s s  and I r e p r e s e n t  an i n d u s t r y ,  the  
p e t r o l e u m  i n d u s t r y ,  which  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 ica 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 rowth  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 that  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 fact ,  we a r e  about a v e r a g e .  T h e r e  a r e  qu i te  a few i n d u s -  
t r i e s  in th i s  c o u n t r y  that  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  
than m y  i n d u s t r y  does ,  but t h e r e  a r e  a l so  m a n y  who p l a c e  e v e n  g r e a t e r  
s t r e s s  on it than we do, p a r t i c u l a r l y  such  i n d u s t r i e s  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 ,  etc .  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 wil l  look on m y  
own as  a typ ica l  i n d u s t r y  and wil l  u n d e r s t a n d  that  as  I ta lk  about it I 
am a l so  t a lk ing  about a r e l a t i o n s h i p  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  al l  t h rough  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 road  sub jec t  of r e s e a r c h  and d e v e l o p m e n t  in 
i n d u s t r y ,  it s e e m s  to m e  that  t h e r e  a r e  four  th ings  we should  ¢xmsider 
today.  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  a c t u a l l y  
is  and how a typ ica l  b u s i n e s s ,  the e n e r g y  b u s i n 4 s s ,  has  g r o w n  th rough  
it. 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 .  Th i rd ly ,  I wi l l  c o v e r  the k inds  of 
th ings  that  can  be a c c o m p l i s h e d  th rough  it.  And f ina l ly ,  I wil l  s t a t e  
the  m e a n i n g  of a l l  of th is ,  at l e a s t  so  f a r  as  I s e e  it, in t e r m s  of 
na t iona 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 it i s ,  
I would l ike  to s t a r t  by s ay ing  that it is not the g l a m o r o u s  a c t i v i t y  a lot 
of p e o p l e  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  is  a b u s i n e s s  a c t i v i t y  
and i s  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 pa r t  of 
what an i n d u s t r i a l  c o n c e r n  d o e s  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  d e c i s i o n s  of the 
c o m p a n y  of which it i s  a pa r t .  As a m e m b e r  of the i n d u s t r i a l  t e a m  it has  
v e r y  de f in 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  group  is  to f ind out jus t  what i t s  
c o m p a n y  n e e d s  in the way of r e z e a r c h  r e s u l t s .  It has  to u n d e r s t a n d  
the p r o b l e m s  of the peop l e  who use  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 ;  it has  to f ind out  wha t  k inds  of p r o d u c t s  would su i t  t h e i r  
p u r p o s e s  b e s t  and  what  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 want  in 
the  f u t u r e .  It 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 ons  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  has  to go even  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  fo r  n e w  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 ike .  At the  o t h e r  end 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  tha t  need  to be  looked  a t  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 the  c o m p a n y ' s  b u s i n e s s  has  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  can  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 fi t  the  n e e d s  of the  peop le  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  old ones  and  to h e l p  
the  b u s i n e s s  in i t s  g rowth .  

A f t e r  a l l  of th i s  has  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 idea  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  nex t  r e s p o n s i b i l i t y  is 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 .  Th 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  is  what  m o s t  peop le  t h i n k  of when  
t hey  th ink  about  i n d u s t r i a l  r e s e a r c h .  It is  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  it does  no good to  know a l l  abou t  what  is  n e e d e d  if 
m e t h o d s  canno 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 .  

The  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  
he lp  o t h e r  un i t s  of the  c o m p a n y  in pu t t ing  r e s e a r c h  r e s u l t s  to w o r k .  The  
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 would  
l i ke  to e m p h a s i z e  tha t  f ind ing  out t ha 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  then  d e v e l o p i n g  tha t  p r o d u c t  in the l a b o r a t o r i e s  is not  go ing  
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 th i s  e f fo r t  r e s u l t s  in tha t  
p r o d u c t ' s  b e i n g  m a d e  and  so ld  so  tha t  the  c o m p a n y  can  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 ro f i t .  I m e n t i o n  a l l  of t h e s e  t h ings  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  tha 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 lot  m o r e  e f f o r t  than  m o s t  peop l e  r e a l i z e  on the  c o o r -  
d i n a t i o n  of r e s e a r c h  wi th  o t h e r  a c t i v i t i e s  and  do ing  a l l  we  p o s s i b l y  can  
to he lp  the  r e s t  of the  c o m p a n y  in pu t t ing  the  r e s u l t s  of r e s e a r c h  to  w o r k .  

I th ink  it is  c l e a r  f r o m  wha t  I have  s a id  tha t  the  r e a l  k e y  to s u c c e s s -  
ful i n d u s t r i a l  r e s e a r c h  is  the  d a y - t o - d a y  p a r t i c i p a t i o n  of the  r e s e a r c h  
g r o u p  in the  f o r m u l a t i o n  of a c o m p a n y ' s  m a j o r  p o l i c y  d e c i s i o n s .  T e c h -  
n o l o g y  in i n d u s t r y  is  not  a t h ing  a p a r t  but is  m o r e  a point  of v i ew  o r  a 
way  of do ing  b u s i n e s s .  In an  e f f e c t i v e  i n d u s t r i a l  e f fo r t ,  you  canno t  
r e a l l y  s e p a r a t e  t e c h n o l o g y  f r o m  o t h e r  p h a s e s  of the b u s i n e s s .  
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When c a r r i e d  out in th i s  way,  i n d u s t r i a l  r e s e a r c h  can  be an 
e x t r e m e l y  p o w e r f u l  tool  f o r  i n d u s t r y  and  f o r  a l l  of us .  The  e n e r g y  
b u s i n e s s  i s  a s t r i k i n g  e x a m p l e  of what  can  be a c c o m p l i s h e d  t h r o u g h  
i n d u s t r i a l  r e s e a r c h  and of how even  in a s h o r t  p e r i o d  of t i m e  the 
r e s u l t s  of r e s e a r c h  can  a f fec t  o u r  whole  way of l i v ing .  The  e n e r g y  
b u s i n e s s  was  r e a l l y  b o r n  in 1760 when  J a m e s  Watt  i n v e n t e d  the s t e a m  
e n g i n e .  T h i s ,  a s  you  know, was  a l s o  about  the  t i m e  the  G o v e r n m e n t  of 
the  Un i t ed  S ta t e s  w a s  b e i n g  f o r m e d .  Th i s  was  l e s s  t han  200 y e a r s  
ago and in c o m p a r i s o n  with  a l l  of the  y e a r s  tha t  m a n  h a s  b e e n  on th i s  
e a r t h  and s t r u g g l i n g  to i m p r o v e  h i s  e x i s t e n c e  it i s  as  though  th i s  
t r e m e n d o u s  c h a n g e ,  which  was  to c o m p l e t e l y  a l t e r  h i s  l i fe ,  o c c u r r e d  
a l m o s t  o v e r n i g h t .  

D u r i n g  t h e s e  200 y e a r s  of i t s  d e v e l o p m e n t ,  the  i n d u s t r i a l  r e v o -  
l u t i on  s t a r t e d  by the s t e a m  eng ine  was  to go t h r o u g h  qui te  a long p e r i o d  
of i n c u b a t i o n .  F o r  the f i r s t  90 y e a r s ,  the  u s e  of m e c h a n i c a l  e n e r g y  
went  t h r o u g h  a s o r t  of d e m o n s t r a t i o n  p e r i o d .  S t e a m  l o c o m o t i v e s  w e r e  
bu i l t  d u r i n g  th i s  t i m e ,  s o m e  h o u s e s  w e r e  h e a t e d  with  n a t u r a l  gas ,  and,  
on a s m a l l  s c a l e ,  p e o p l e  w e r e  l e a r n i n g  about  the new type  of s e r v a n t  
t hey  had j u s t  i n v e n t e d - - t h e  m e c h a n i c a l  s e r v a n t .  

The  l i m i t e d  u s e  of t h i s  type  of e n e r g y  in the  Uni ted  S t a t e s  at  
t ha t  t i m e  i s  b e s t  i l l u s t r a t e d  by what  s e e m s  to m e  the  a l m o s t  i n c r e d i b l e  
fac t  that  in 1814 on ly  22 tons  of a n t h r a c i t e  coa l  w e r e  m i n e d ,  and e v e n  
in 1820 the b i t u m i n o u s  c o a l  i n d u s t r y  had  p r o g r e s s e d  on ly  to an a n n u a l  
r a t e  of 300 tons .  T h a t ' s  about  enough  to hea t  th i s  bu i ld ing .  By 1850, 
h o w e v e r ,  the i n d u s t r i a l  r e v o l u t i o n  was  b e g i n n i n g  t o  have  a r e a l  i m p a c t .  
By then ,  o v e r  2 m i l l i o n  tons  of c o a l  w e r e  be ing  m i n e d  e a c h  y e a r ,  and 
in 1859 the oi l  i n d u s t r y ,  w i t h  i t s  l iqu id  and 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  with the D r a k e - d i s c o v e r y  we l l  in P e n n s y l v a n i a .  
By  th i s  t i m e ,  p e o p l e  had begun  to r e a l i z e  the g r e a t  p o t e n t i a l s  in 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  and m e n  to p e r f o r m  w o r k  and 
t h e r e  was  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  the  nex t  50 y e a r s .  As  r a p i d  
a s  it was ,  h o w e v e r ,  it p a l e s  to i n s i g n i f i c a n c e  when  c o m p a r e d  with  
e v e n t s  of the l a s t  ha l f  c e n t u r y .  It h a s  b e e n  c a l c u l a t e d  that ,  of a l l  the 
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 the w o r l d  f r o m  f o s s i l  fuel~ such  as  
c o a l  and oi 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 ,  ou r  u s e  of e n e r g y  a l m o s t  d u r i n g  own own l i f e t i m e  h a s  
b e e n  s ix  t i m e s  the a m o u n t  of e n e r g y  c o n s u m e d  by a l l  of o u r  a n c e s t o r s .  
A c c u s t o m e d  as  we a r e  to 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 ,  and 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 ,  it i s  h a r d  to 
r e a l i z e  that  the  e n e r g y  s t o r y  is  in r e a l i t y  the 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  that  have  t a k e n  p l a c e  on ly  wi th in  the l a s t  50 o r  60 y e a r s .  
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As we look b a c k  o v e r  what  h a s  b e e n  so f a r  a c c o m p l i s h e d ,  we m u s t  
be c o n t i n u a l l y  a m a z e d  at the  r a p i d i t y  with which  t h e s e  c h a n g e s  have  
t a k e n  p l a c e .  The  f a c t s  a r e ,  h o w e v e r ,  that ,  in the  Uni ted  S t a t e s  in 
1850, on ly  6 p e r c e n t  of the e n e r g y  u s e d  by 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 .  The  r e s t  was  s u p p l i e d  by m a n  h i m s e l f ,  
h o r s e s ,  and o t h e r  a n i m a l s .  By  1900, 38 p e r c e n t  of the  w o r k  be ing  
done  c a m e  f r o m  v a r i o u s  fue l s ;  and t o d a y  coa l ,  gas ,  and oil ,  with an  
a s s i s t  f r o m  wood and 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 the e n e r g y  
that  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 ,  th i s  has  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 ixfo ld  o v e r  what  it was  in 1850. W h e r e a s  
in  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  
fo r  f a r m i n g ,  today  l e s s  than 12 p e r c e n t  of  the  w o r k e r s  in the Uni t ed  
S t a t e s  a r e  n e e d e d  to f eed  the e n t i r e  Na t ion  and we s t i l l  have  s u r p l u s e s .  
If we add it a l l  up, t h e r e  has  b e e n  d e v e l o p e d  in ~he Uni ted  S ta t e s  a l m o s t  
d u r i n g  the  l a s t  50 to 60 y e a r s  an e c o n o m y  b a s e d  on the e n e r g y  s u p p l i e d  
by coa l ,  gas ,  and oi 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  that  d a y - i n  
and day-ou t  le t  e a c h  one of us do a s  m u c h  work  as  200 m e n  could  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  one of 
us  t o d a y  in r e a l i t y  h a s  200 m e c h a n i c a l  m e n  at h i s  b e c k  and c a l l  24 
h o u r s  a d a y  and e n j o y s  a s t a n d a r d  of l i v ing  in m a n y  ways  s u p e r i o r  to 
that  of e v e n  the p r i n c e s  of the p a s t .  

I hope  tha t  as  you  l i s t e n  to m y  r e m a r k s  on the e n e r g y  s t o r y  you  
w i l l  u n d e r s t a n d  that  I a m  not c l a i m i n g  e v e r y t h i n g  that  h a s  h a p p e n e d  o v e r  
the  l a s t  50 y e a r s  f o r  the  e n e r g y  b u s i n e s s  n o r  f o r  i t s  r e s e a r c h  and 
d e v e l o p m e n t  a c t i v i t i e s .  I a m  s u r e  it i s  p e r f e c t l y  obv ious  to you  that  
the  p e o p l e  c o n c e r n e d  with the d e v e l o p m e n t  of ou r  e n e r g y  r e s o u r c e s  
did not  a l s o  d e s i g n  the s t e a m s h i p s ,  a u t o m o b i l e s ,  and a i r p l a n e s ,  n o r  
d id  t h e y  inven t  a l l  of the a p p l i a n c e s  and p r o d u c t s  p o u r i n g  f r o m  o u r  
f a c t o r i e s  t h r o u g h o u t  the  Na t ion .  Al l  of t h e s e  t h ings  I have  m e n t i o n e d ,  
h o w e v e r ,  do d e p e n d  on the a v a i l a b i l i t y  of e n e r g y - - e n e r g y  p r o d u c e d  
f r o m  f o s s i l  f u e l s  s u c h  as  coa l ,  gas ,  and  oi l .  So I th ink  we can  s a y  
that  the  e n e r g y  b u s i n e s s ,  a l t hough  on ly  a p a r t  of the  o v e r a l l  e f fo r t ,  i s  
the k e y s t o n e ,  and tha t  wi thout  the  a v a i l a b i l i t y  of m e c h a n i c a l  e n e r g y  
v e r y  few of the th ings  tha t  we r e g a r d  a s  a n o r m a l  p a r t  of o u r  d a i l y  l i fe  
would  e x i s t  and be the  c o m m o n p l a c e  c h a r a c t e r i s t i c s  of l i fe  in the 
Un i t ed  S t a t e s  that  t h e y  a r e  today .  

The  m o s t  v i g o r o u s  p h a s e  of ou r  e n e r g y  b u s i n e s s  h a s  b e e n  the  
d e v e l o p m e n t  of what  we c a l l  l iqu id  e n e r g y .  T h e s e  a r e  the  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  and 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 ,  and t r u c k s ;  and h e a v y  f u e l s  fo r  the p o w e r  i n d u s t r y  
that  f u r n i s h e s  l ight  and e l e c t r i c a l  e n e r g y .  The  l iqu id  e n e r g y  b u s i n e s s  
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h a s  f r o m  the  b e g i n n i n g  r e l i e d  on r e s e a r c h ,  and i t s  g r o w t h  is  c h a r a c -  
t e r i s t i c  of 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  
and b u s i n e s s  i n i t i a t i v e .  Th i s  i s  an i m p o r t a n t  e x a m p l e  of 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 I th ink  you  wil l  be i n t e r e s t e d  in  
knowing  s o m e t h i n g  about  what  i s  i nvo lved  in  c a r r y i n g  out r e s e a r c h  on 
l iquid  e n e r g y  and in h e a r i n g  of s o m e  of the th ings  that  a r e  be ing  
a c c o m p l i s h e d .  

The  l iquid  e n e r g y  b u s i n e s s  is  about  as  c o m p l e x  a b u s i n e s s  as  you  
c a n  ge t  in to .  It i n v o l v e s  an u n c e a s i n g  s e a r c h  f o r  c r u d e  oi l  w h e r e v e r  
it  m a y  be  h i d d e n - - t h o u s a n d s  of f ee t  o r  even  m i l e s  u n d e r  the g r o u n d  a l l  
o v e r  the w o r l d .  Once  it i s  found,  we m u s t  t hen  s o l v e  the p r o b l e m  of 
ge t t i ng  it out of the g r o u n d ,  t r a n s p o r t i n g  it  to the 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  in to  the k i n d s  of l iquid  e n e r g y  we want ,  and then  
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  who a r e  going to u s e  t h e m .  F u r t h e r -  
m o r e ,  a s  the m a c h i n e s  that  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  and 
i m p r o v e d ,  the l iqu id  e n e r g y  b u s i n e s s  has  had to d e v e l o p  ne w p r o d u c t s  
of i t s  own so tha t  e a c h  new m a c h i n e  c a n  get  the m o s t  p o s s i b l e  bene f i t  
out of the l iquid  e n e r g y  p o u r e d  into i t .  T h e s e  m a c h i n e s  m u s t  a l s o  be 
l u b r i c a t e d  to cut down on f r i c t i o n  and w e a r .  So a n o t h e r  p r o b l e m  of 
o u r  b u s i n e s s  h a s  b e e n  to p r o v i d e  a l l  of the  s p e c i a l  l u b r i c a n t s ,  g r e a s e s ,  
e t c . ,  that  a r e  n e e d e d  to do th i s  job.  F i n a l l y ,  th i s  s a m e  i n d u s t r y  has  
r e c e n t l y  found that  the  r a w  m a t e r i a l s  tha t  a r e  so u s e f u l  in p r o v i d i n g  
e n e r g y  can  be  put  to o t h e r  u s e s ,  and we a r e  r a p i d l y  d e v e l o p i n g  a new 
p h a s e  of o u r  b u s i n e s s  in wh ich  p e t r o l e u m  p r o d u c t s  c o m e  out of o u r  
r e f i n e r i e s  a s  a l l  s o r t s  of c h e m i c a l s - - p l a s t i c s ,  s y n t h e t i c  r u b b e r ,  
s o l v e n t s ,  and o t h e r  s p e c i a l t y  p r o d u c t s .  Th i s ,  b r i e f l y ,  i s  the f i e ld  in 
which  we do r e s e a r c h  and d e v e l o p m e n t .  

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  and d e v e l o p m e n t  g roup  to m e e t  the 
v a r i o u s  o b j e c t i v e s  I have  o u t l i n e d  and to d e a l  wi th  a l l  of the p r o b l e m s  
e n c o u n t e r e d  in  an i n d u s t r y  s u c h  as  o u r s  is  not a s i m p l e  one when  it 
i s  a l s o  r e a l i z e d  that  r e s e a r c h  and d e v e l o p m e n t  w o r k  i t s e l f  is  a c o m p l e x  
a c t i v i t y .  It i s  an a c t i v i t y  in wh ich  it i s  n e c e s s a r y  to c a r r y  out f u n d a -  
m e n t a l  r e s e a r c h  on the p h y s i c a l  and c h e m i c a l  c h a r a c t e r i s t i c s  of the 
m a t e r i a l s  with w h i c h  we dea l ,  app l i ed  r e s e a r c h  on the 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 the  d e v e l o p m e n t  of p r o d u c t s ,  and pi lo t  p lant  and 
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 th i s  i n f o r m a t i o n  into  
p r a c t i c a l  o p e r a t i o n s .  I th ink  you can  s e e  that  the p r o p e r  o r g a n i z a t i o n  
and c o o r d i n a t i o n  of th i s  e f fo 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  and d e v e l o p m e n t  in m y  own c o m p a n y  i s  c a r r i e d  out by 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  which  does  the w o r k  fo r  the S t a n d a r d  
Oil  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  the wor ld .  
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In o r d e r  to i l l u s t r a t e  s o m e  of the  t h ings  tha t  a r e  i nvo lved  h e r e ,  
I would  l i ke  to show you our  o r g a n i z a t i o n  c h a r t  ( c h a r t  1, page  8). I 
do not  in t end  to go in to  th i s  in any  d e t a i l  but  j u s t  wan t  you to s ee  tha 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  up of a g r e a t  m a n y  d i f f e r e n t  
k inds  of a c t i v i t i e s  and a g r e a t  m a n y  d i f f e r e n t  k inds  of peop le .  T h i s  
c h a r t  r e p r e s e n t s  an  o r g a n i z a t i o n  of o v e r  3 ,500  m e n  and w o m e n .  The  
r e s e a r c h  and 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  out by  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 ;  Bay town ,  
T e x a s ;  S a r n i a ,  Canada ;  P o r t  J e r o m e ,  F r a n c e ;  and London ,  E n g l a n d .  
A d d i t i o n a l l y ,  m y  c o m p a n y  is  a f f i l i a t ed  wi th  l a b o r a t o r i e s  tha t  c o n d u c t  
r e s e a r c h  on new m e t h o d s  of f ind ing  and p r o d u c i n g  c r u d e  oil  a t  T u l s a ,  
O k l a h o m a  and H o u s t o n ,  T e x a s - - t o  r o u n d  out the p i c t u r e .  I would  
a l s o  l i ke  to ca l l  y o u r  a t t e n t i o n  to the  f ac t  t ha t ,  in add i t i on  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  tha t  have  to be c a r r i e d  
out .  P a t e n t ,  l e g a l ,  and t e c h n i c a l  and pub l i c  i n f o r m a t i o n  w o r k ,  for  
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 us  s i n c e  i t  is  n e c e s s a r y  to p r o t e c t  
ou r  o p e r a t i o n s  f r o m  su i t  by o t h e r s  and to c o l l e c t  r o y a l t i e s  w h i c h  he lp  
to s u p p o r t  our  own r e s e a r c h .  I would  a l s o  l ike  to c a l l  y o u r  a t t e n t i o n  
to the f ac t  tha 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  has  to m a i n t a i n  i t s  own 
l i b r a r y ,  i t s  own 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 pub l i c  r e l a t i o n s  d e p a r t m e n t ,  and h a s  in g e n e r a l  to c a r r y  
out  a l l  of the  b u s i n e s s  a c t i v i t i e s  tha t  a r e  p a r t  and p a r c e l  of any  c o r -  
p o r a t e  a c t i v i t y .  

In add i t i on  to an o r g a n i z a t i o n ,  you a l so  have  to have  f a c i l i t i e s  to 
c a r r y  out  e f f e c t i v e  r e s e a r c h  and d e v e l o p m e n t ,  and I would l i ke  to show 
you  a few c h a r t s  i l l u s t r a t i n g  s o m e  of t h e s e .  The nex t  c h a r t  ( c h a r t  2, 
page  9} shows  ou r  R e s e a r c h  C e n t e r  at  L i n d e n ,  New J e r s e y .  T h i s l a b o r a -  
t o r y  h o u s e s  s o m e  1 ,000 peop le  and is  fu l ly  equ ipped  with  a l l  of the m o d -  
e r n  f a c i l i t i e s  tha t  a r e  r e q u i r e d  to a s s i s t  ou 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 .  T h e s e  c h a r t s  I a m  go ing  to show you i l l u s t r a t e  s o m e  of 
the th ings  tha t  go in to  a m o d e r n  l a b o r a t o r y .  I know tha t  when  I was  in 
s c h o o l  such  th ings  as  b e a k e r s  and f l a s k s  w e r e  found in l a b o r a t o r i e s .  But  
t o d a y  you can  h a r d l y  f ind a t e s t  tube ,  and t h e y a r e  not  e v e n  equ ipp ing  s o m e  
m o d e r n  l a b o r a t o r i e s  wi th  gas .  The  old B u n s e n  b u r n e r  i s  gone .  As I s a i d ,  
th i s  s e r i e s  of c h a r t s  wi l l  i l l u s t r a t e  s o m e  of the th ings  tha t  a r e  t h e r e .  

C h a r t  3, page  10. - - T h i s  c h a r t  shows  you  an a d v a n c e d  m o d e l  e l e c -  
t r o n  m i c r o s c o p e ,  wh ich  i s  u s e f u l  in gu id ing  our  w o r k  in d e v e l o p i n g  n e w  
t y p e s  of g r e a s e s .  
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The  nex t  i l l u s t r a t i o n  (page 12) is a p i c t u r e  of an  a d v a n c e d  m o d e l  
m a s s  s p e c t r o m e t e r ,  an  e l e c t r o n i c  i n s t r u m e n t  s p e c i a l l y  d e s i g n e d  fo r  
c o n t i n u o u s  a n a l y s i s  of gas  s t r e a m s  f r o m  pi lo t  p l an t s .  It  p r o v i d e s  
a c c u r a t e  i n f o r m a t i o n  on o p e r a t i n g  v a r i a b l e s  and  g ives  p r e c i s e  da ta  
on the  q u a l i t y  of p r o d u c t s  u n d e r  s tudy .  T h e r e  a r e  now qui te  a f ew of 
t h e s e  i n s t r u m e n t s  u sed  in a v a r i e t y  of ways  in r e s e a r c h  to s tudy  the  
f u n d a m e n t a l  p r o p e r t i e s  of p e t r o l e u m  c o m p o u n d s .  

A n o t h e r  e x a m p l e  of the  k inds  of e q u i p m e n t  r e q u i r e d  in m o d e r n  
r e s e a r c h  is shown in th is  photo  (page 13). Th i s  is an  X - r a y  d i f f r a c t i o n  
d e v i c e ,  u s e d  to s t u d y  the  p h y s i c a l  m a k e - u p  of the c o u n t l e s s  f o r m s  of 
c a t a l y s t s  p r e s e n t l y  r e q u i r e d  in r e f i n i n g  and to a n a l y z e  new c a t a l y s t s  

w h i c h  a r e  u n d e r  s tudy  for  use  in the  f u t u r e .  

I have here two pictorial illustrations of the application of radio- 

active materials in today's petroleum research. Chart 6 (page 14), 
shows a team of scientists using radioisotopes to measure wear in 
auto engine parts and thus help in our work toward the development of 
new and improved lubricating oils. Here is a scene in our radiation 
laboratory (page 15) which houses a powerful radioactive cobalt-60 
source. In this laboratory, we have been running experiments, day 
and night, from which we are learning the effects of gamma radiation 
on oil materials. One phase of these tests involves the use of a small 
pilot plant set up inside the "cave" in which the actual experiments are 
conducted. The purpose is to determine the possible applications for 
gamma radiation in refining. This is a sort of fourth force now, in 
addition to the usual forces of heat, pressure, and catalytic action. 

P a g e  16 is a photo d e p i c t i n g  d e v e l o p m e n t  w o r k  in the f i e ld  of n e w  
t y p e s  of p l a s t i c s  d e r i v e d  f r o m  p e t r o l e u m  p r o d u c t s .  In th i s  c a s e ,  a new 
g r a n u l e  m a t e r i a l  is fed in to  one end of the  m a c h i n e  on the  r i g h t  and  it 
e m e r g e s  f r o m  th i s  s c r e w  e x t r u d e r  in the f o r m  of a p l a s t i c  m a t e r i a l  
w h i c h  ho lds  p r o m i s e s  fo r  a wide  r a n g e  of a p p l i c a t i o n s  s u c h  as  in p a c k a g i n g .  

In a d d i t i o n  to t h i s ,  e v a l u a t i o n  of the  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  h a v e  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 .  Our  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 con -  
s u m e r s ' e q u i p m e n t  in t h e  f ie ld ,  but b e f o r e  th i s  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  photo (page  17) shows  one of the  t e s t  e n g i n e s  
in o u r  m o t o r  l a b o r a t o r y .  Th i s  eng ine  is  fu l ly  i n s t r u m e n t e d ,  a s  you  can  
s e e ,  so tha t  we know e x a c t l y  what  it  is do ing  and how the  p r o d u c t  is  p e r -  
f o r m i n g .  Al l  t ha 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 on 
p a p e r  what  the  i n s t r u m e n t s  say;  and  he  d o e s n ' t  a l w a y s  have  to do tha t .  

i i  
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In v e r y  m u c h  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 -  
fu l ly  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 can  r e c o m m e n d  tha t  our  
a f f i l i a t e s  spend  m a n y  m i l l i o n s  of d o l l a r s  on a new plant .  Th i s  i s  done  
in what  we ca l l  p i lo t  p lan t s ,  and the  nex t  photo  (page 20) shows  a t y p i c a l  
l a r g e - s c a l e  p i lo t  p lant  at  our  Ba ton  Rouge  l a b o r a t o r i e s .  To g ive  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  that  t h i s  p i lo t  p lan t  is  11 s t o r i e s  
h igh  and m u s t  be  equ ipped  wi th  an  e l e v a t o r  so  that  o p e r a t o r s  and m a t e -  
r i a l s  can  ge t  up and  down quick 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 g ive  the f ina l  t e s t s  to p r o c e s s e s  l ike  f luid 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 a v i a t i o n  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 a d d i t i o n  to an o r g a n i z a t i o n  p lan  and f a c i l i t i e s ,  you a l s o  have  to 
have  peop le  to do r e s e a r c h .  Th i s  i s  o b v i o u s l y  the  m o s t  d i f f i cu l t  p a r t  
of the  p r o b l e m ,  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  that  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  cannot  do it  a t  a l l .  If i n d u s t r i a l  r e s e a r c h  i s  to be  
e f f ec t ive ,  it m u s t  be c a r r i e d  out by  t e a m s  of peop le  in which  v a r i o u s  
i n d iv id ua l s  b r i n g  s p e c i a l i z e d  k n o w l e d g e  and sk i l l  in a g r e a t  m a n y  f i e ld s  
t o g e t h e r  fo 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 i s  by s h o w i n g  you  a n o t h e r  c h a r t  ( cha r t  
I I ,  page  21), which  is a s i m p l i f i e d  c h a r t  of our  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 . involved  in the  d e v e l o p m e n t  of the  f luid  c a t a l y t i c  
c r a c k i n g  p r o c e s s .  Th is  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 -  
neous  e f fo 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 ts  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 d i f f e r e n t  
p h a s e s  of it a t  a l l  t i m e s .  The p r o d u c t s  r e s e a r c h  d i v i s i o n ,  wh ich  you 
can s e e  t h e r e ,  had the  r e s p o n s i b i l i t y  for  d e t e r m i n i n g  the  t ypes  of p r o d -  
ucts  that  we n e e d e d  and fo r  e v a l u a t i n g  the  e x p e r i m e n t a l  p r o d u c t s  d e v e l -  
oped d u r i n g  the  c o u r s e  of the  work .  The  f u n d a m e n t a l  r e s e a r c h  and b a s i c  
d e v e l o p m e n t  of the  p r o c e s s  was c a r r i e d  out in the  p r o c e s s  r e s e a r c h  
d iv i s ion ,  whi le  the  Baton  Rouge  l a b o r a t o r i e s  d e v e l o p e d  the  e n g i n e e r i n g  
i n f o r m a t i o n  in the  l a r g e - s c a l e  p i lo t  p lan t s .  The  l a b o r a t o r y  and p i lo t -  
p lan t  w o r k  was c l o s e l y  fo l lowed  by the  p e t r o l e u m  d e v e l o p m e n t  d iv i s ion ,  
in a n  e f fo r t  to s t e e r  the  r e s e a r c h  a long  l i n e s  tha t  would p r o d u c e  an e c o -  
n o m i c  p r o c e s s  and at  the  s a m e  t i m e  g i v e  the  e n g i n e e r i n g  i n f o r m a t i o n  
r e q u i r e d  fo r  l a r g e - s c a l e  p lant  d e s i g n s .  Al l  of th i s  i n f o r m a t i o n  was 
then  fed  in to  the  e n g i n e e r i n g  d iv i s i on ,  which  had  the  r e s p o n s i b i l i t y  of 
d e s i g n i n g  ca t a ly t i c  c r a c k i n g  uni ts  and w o r k i n g  wi th  the r e f i n e r i e s  on 
t h e i r  c o n s t r u c t i o n  and  in i t i a l  o p e r a t i o n .  At t h e  s a m e  t i m e ,  the pa ten t ,  
l ega l ,  and i n f o r m a t i o n  d e p a r t m e n t  was c l o s e l y  fo l l owing  the  w o r k  to be 
s u r e  tha t  the  p r o c e s s  was a d e q u a t e l y  c o v e r e d  by pa t en t s  and ~hat we 
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would be f r e e  to o p e r a t e  i t  wi thout  i n f r i n g e m e n t  of pa t en t s  he ld  by o t h e r s .  
The  peop le  invo lved  in th i s  un i f i ed  e f fo r t  w e r e  o r g a n i c ,  i n o r g a n i c ,  and 
p h y s i c a l  c h e m i s t s ,  p h y s i c i s t s ;  c h e m i c a l ,  m e c h a n i c a l ,  and e l e c t r i c a l  
e n g i n e e r s ;  l a w y e r s ;  l a b o r a t o r y  a n a l y s i s ;  p i l o t - p l a n t  and  eng ine  o p e r a t o r s ;  
and s p e c i a l i z e d  m e c h a n i c s  of a l l  s o r t s .  Not one of t h e s e  i nd iv idua l s  
would  h a v e  b e e n  ab le  to do th i s  job h i m s e l f  e v e n  w e r e  he  to l ive  for  
s e v e r a l  h u n d r e d  y e a r s .  And I would l ike  to e m p h a s i z e  aga in  that  in 
c a r r y i n g  out i n d u s t r i a l  r e s e a r c h  it  is e s s e n t i a l  tha t  we have  the  c o o r d i -  
na t ed  e f fo r t s  of a c a r e f u l l y  b a l a n c e d  t e a m  hav ing  the f a c i l i t i e s  and b a c k -  
g round  to cope  wi th  a l l  p h a s e s  of t h e s e  c o m p l e x  p r o b l e m s .  

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  that  is  i m p o r t a n t  and 
tha t  I th ink  you should  know about  is  c o n c e r n e d  with i ts  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  has  not only the  r e s p o n s i b i 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 - - t h a t  i s ,  
f ind ing  out what  n e e d s  to be  done ,  ge t t i ng  it  done ,  and s e e i n g  that  i t  i s  
u s e d - - b u t  m u s t  a l s o  c o n c e r n  i t s e l f  with 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 d e c i d e  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  that  r e s e a r c h  is only  s u c c e s s f u l  
if it  is use fu l ,  and  it  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 th ink  it 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  wi 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 fo r t  ff t h e y  a r e  to be m o s t  e f f ec -  
t ive .  T h i s  e f fo r t ,  however~ v a r i e s  w i d e l y  and  d e p e n d s  upon t h e  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 nd iv idua 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  i s  e a s y  enough,  fo r  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  or  v i c e  v e r s a .  P r o d -  
ucts  e i t h e r  p i l e  up in w a r e h o u s e s  or  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 ng  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 .  It is  t he  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  b u i l d i n g  up and is  not  be ing  u s e d  
s u c c e s s f u l l y  or  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 .  A n o t h e r  type  of b a l a n c e  tha t  m u s t  be  a c h i e v e d  is tha t  
b e t w e e n  l o n g - r a n g e  and s h o r t - r a n g e  r e s e a r c h .  If a r e s e a r c h  o r g a n i z a -  
t ion  c o n c e n t r a t e s  a l l  of i t s  e f fo r t s  on p r o b l e m s  f ac ing  i t s  c o m p a n y  today ,  
it wi l l  not  have  the  a n s w e r s  tha t  a r e  going  to  be n e e d e d  to s o l v e  the  p r o b -  
l e m s  tha t  a r i s e  t o m o r r o w .  If, on the  o t h e r  hand,  a r e s e a r c h  o r g a n i z a t i o n  
c o n c e n t r a t e s  on so lv ing  fu tu r e  p r o b l e m s ,  the  c o m p a n y  m a y  not  s u r v i v e  to 
t a k e  a d v a n t a g e  of the  l o n g - r a n g e  r e s e a r c h  r e s u l t s .  So p r o p e r  a n a l y s i s  of  
a l l  of t h e s e  v a r i o u s  p r o b l e m s  and a w i l l i n g n e s s  to t ake  c a l c u l a t e d  r i s k s  
in d e c i d i n g  what  should  and  should  not be  done  a r e  the  r e a l  t e s t  of r e s e a r c h  

m a n a g e m e n t .  
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With  t h 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  
i s  l ike ,  I wou ld  l i ke  to  i l l u s t r a t e  t he  c l o s e  r e l a t i o n s h i p  b e t w e e n  t he  
g r o w t h  of a n  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 f ew e x a m p l e s  
of how t h i s  r e a l l y  w o r k s  out .  T h e  oi l  i n d u s t r y ,  a s  a l m o s t  a n y  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  k e e p  go ing .  
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 t h e  c o u n t r y  ha s  b e e n  c o n c e r n e d  
a b o u t  t he  p o s s i b l e  d e p l e t i o n  of o u r  o i l  r e s e r v e s  and  t h e  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  s u p p l y  the  l iqu id  e n e r g y  t h a t  i s  now so  i m p o r t a n t  a p a r t  
of t h i s  c o u n t r y ' s  s t r e n g t h  in b o t h  p e a c e  and  w a r .  It  h a s  b e e n  p o i n t e d  out  
f a i r l y  r e c e n t l y ,  and  qu i t e  o f t en  in the  p a s t ,  t h a t  we w e r e  on t he  v e r g e  o f  
u s i n g  up a l l  of  o u r  r a w  m a t e r i a l s ,  and  to  p r o v e  t h i s  po in t  f i g u r e s  h a v e  
b e e n  c i t e d  s h o w i n g  t he  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 i o n .  T h e  
b a s i s  f o r  t h i s  i s  i l l u s t r a t e d  by c h a r t  12 (page  25), 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  in the  U n i t e d  S t a t e s  o v e r  t he  l a s t  
28 y e a r s .  

A c c o r d i n g  to  t h i s  c h a r t ,  you  can  s e e  t h a t  in  1927 we had  l e s s  t h a n  
a 1 2 - y e a r  s u p p l y  of oi 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  in  1936 and  
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  and  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 be  l e f t  to  us  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 ;  and  t h e r e  ha 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 he  g e n e r a l  p u b l i c  a s  to  j u s t  w h a t  was  go ing  on.  

T h e  d i f f i c u l t y  i s  t h a t  t he  t e r m  " p r o v e d  r e s e r v e s "  h a s  a v e r y  s p e c i a l  
m e a n i n g  in t he  o i l  i n d u s t r y  and  is  no t  a t  a l l  wha 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  by  s a y i n g  t ha t  a l l  o v e r  t he  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  of  oi l  b e n e a t h  t he  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  in to  the  o i l  r e s -  
e r v o i r s ,  a n d  we k n o w  t h a t  t h e y  e x i s t .  In 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  to  c l e a r l y  d e f i n e  the  e x t e n t  and  t h i c k n e s s  of 
t h e  o i l  r e s e r v o i r  and  to k n o w  f a i r l y  a c c u r a t e l y  j u s t  ho,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  is known  a s  p r o v i n g  up a r e s e r v e .  When  
t he  oi 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  is  t a l k i n g  a b o u t  on ly  
t h o s e  r e s e r v o i r s  t ha 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  and  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  the  c a l c u l a t e d  a m o u n t s  of oi l .  

If  you  look  a t  t he  c h a r t ,  you  wi l l  s e e  t ha t  t he  r a t i o  of t h e s e  m e a s -  

u r e d  q u a n t i t i e s  of oi 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  12/1  in  t he  U n i t e d  
S t a t e s .  In o r d e r  to  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  be 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  up a p a r t i c u l a r  oi l  r e s e r v o i r ;  
so  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  t he  s t a n d p o i n t  of t he  p e t r o l e u m  i n d u s t r y ,  t h i s  is  v e r y  s i m i l a r  to  
wha t  in  o t h e r  i n d u s t r i e s  a~re 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  
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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  l o w  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  of  t e m p o r a r i l y  r u n n i n g  o u 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 ,  s t r i k e s ,  a n d  t h e  l i k e .  On  
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  up  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  m a n y  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 ;  
b u 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  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  a c t i v i t y  i n  p r o v i n g  u p  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  t h e  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 h e  s e a r c h  
f o r  o i l  s l a c k s  off  a n d  t h e  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 4 .  N o w  I w a n t  t o  s h o w  y o u  a n o t h e r  c h a r t  ( c h a r t  13,  p a g e  26) 
w h i c h  s h o w 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  b i t  d i f f e r e n t  f a s h i o n .  Y o u  
c a n  s e e  h e r e  t h a t  t h e  t o p  of  t h e  c h a r t  s h o w s  t h e  p r o v e d  r e s e r v e s ,  c o m -  
p a r e d  w i t h  t h e  a n n u a l  p r o d u c t i o n  i n d i c a t e d  on  t h e  b o t t o m .  Y o u  c a n  s e e  
t h a t ,  t h o u g h  w e  a r e  t a k i n g  m o r e  a n d  m o r e  o i l  ou t  o f  t h e  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 .  O n e  of  t h e  r e a s o n s  w e  h a v e  
b e e n  a b l e  t o  do  t h i s  h a s  b e e n  b e c a u s e  a g r e a t  d e a l  of  r e s e a r c h  h a s  b e e n  
c a r r i e d  ou t  i n  t h i s  f i e l d .  M e t h o d s  o f  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 h e  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  b e ,  b u t  
a t  t h e  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  g e t  m o r e  a n d  m o r e  of  t h e  
o i l  in  a g i v e n  r e s e r v o i r  u p  to  t h e  s u k ' f a c e .  A n d  s o ,  a s  t h e  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  t o  f ind ;  bu t , " a l so  e a c h  y e a r  w e  h a v e  
b e t t e r  m e t h o d s  o f  f i n d i n g  i t  a n d  in  t h i s  w a y  a r e  p r e t t y  m u c h  a b l e  to  k e e p  
in b a l a n c e .  I n  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 h e  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  t h e  f a c t  t h a t  w e  a r e  u s i n g  up  o u r  o l d  r e s e r v o i r s ,  
a n d  h a v e  e n a b l e d  t h e  i n d u s t r y  t o  f i n d  n e w  o n e s  j u s t  a b o u t  a s  r e a d i l y  t o d a y  
a s  in  t h e  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  d o n e  i s  t o  d e v e l o p  a l t e r n a t e  s o u r c e s  
o f  r a w  m a t e r i a l .  W e  r e g a r d  o u r s e l v e s  a s  s u p p l i e r s  o f  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  t h e  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  d o  
i t  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  n o t  s e e m  to  b e  a v e r y  
p r o m i s i n g  s o u r c e  o f  t h e  k i n d  of  e n e r g y  w e  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 h e  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 ,  
a n d  t a r  s a n d s  t h a t  c a n  b e  u s e d  in  p l a c e  o f  c r u d e  0 i l .  T h e  p e t r o l e u m  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  o f  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  o f  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  o f  t h e s e  t h a t  a r e  f u l l y  e q u a l  in  q u a l i t y  t o  t h o s e  
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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  n o 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  n o t  b e e n  a b l e  to  b r i n g  t h e  c o s t s  d o w n  b e l o w  t h o s e  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 ,  h o w e v e r ,  we  a r e  g e t t i n g  q u i t e  
c l o s e ,  a n d ,  i f  t h e  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  t o  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 ,  we  c o u l d  s t a r t  t o m o r r o w ;  a n d  t h e  c o s t  o f  
g a s o l i n e ,  w h i l e  h i g h e r  t h a n  a t  p r e s e n t ,  w o u l d  n o 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  a s  m u c h  c o n c e r n e d  a s  
a n y o n e  e l s e  a b o u t  o u r  r a w - m a t e r i a l  s i t u a t i o n .  W e  do  n o t  i n t e n d  to  g o  
ou t  o f  b u s i n e s s  b e c a u s e  o f  i t  a n d  h a v e  t a k e n  s t e p s  t h a t  w i l l  p e r m i t  u s  
t o  s u p p l y  l i q u i d  e n e r g y  f r o m  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  t h e  i n d u s t r y ' s  r e s e a r c h  i s  c o n c e r n e d  
w i t h  w h a t  m i g h t  b e  t e r m e d  t h e  e f f i c i e n c y  of  i t s  o p e r a t i o n s .  T h e  o i l  
i n d u s t r y  h a s ,  f r o m  t h e  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  a n d  h a s  
c o n s t a n t l y  c a r r i e d  ou t  r e s e a r c h  a n d  i n s t a l l e d  n e w  e q u i p m e n t  t o  r e d u c e  
t h e  c o s t s  of  i t s  p r o d u c t s .  A s  a r e s u l t  of  a l l  o f  t h i s ,  g a s o l i n e  t o d a y ,  
e x  t a x e s ,  i s  n o t  m u c h  d i f f e r e n t  in  c o s t  f r o m  w h a t  i t  w a s  in  1925 o r  1926  
in  s p i t e  of  a l l  of  t h e  i n f l a t i o n  t h a t  h a s  t a k e n  p l a c e  s i n c e  t h e n .  F u r t h e r -  
m o r e ,  t h e  q u a l i t y  of  g a s o l i n e  a n d  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 h a n  i t  
w a s  in  t h o s e  e a r l i e r  d a y s .  T h i s  q u a 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  b e  d e v e l o p e d .  T h e  n e t  r e s u l t  i s  t h a t  a b o u t  50 p e r c e n t  m o r e  u s e f u l  
w o r k  i s  o b t a i n e d  f r o m  a g a l l o n  of  g a s o l i n e  t o d a y  t h a n  w a s  p o s s i b l e  in  
1925 o r  1926,  w h i c h  i n c i d e n t a l l y ,  of c o u r s e ,  i s  t h e  s a m e  t h i n g  a s  i n -  
c r e a s i n g  o u r  r e s e r v e s ,  i f  w e  c a n  c o n v e r t  i t  s o  i t  w i l l  w o r k  m o r e  
e f f i c i e n t l y .  

A c l a s s i c  e x a m p l e  of  h o w  r e s e a r c h  on  p r o d u c t  i m p r o v e m e n t  c a n  
a f f e c t  a n  i n d u s t r y  i s  i l l u s t r a t e d  b y  t h e  n e x t  c h a r t  ( c h a r t  14, p a g e  27) .  
T h i s  s h o w s  t h e  s o u r c e s  o f  e n e r g y  in  t h e  U n i t e ~  S t a t e s  s i n c e  1915 .  In  
1915 y o u  c a n  s e e  t h a t  f o u r - f i f t h s  o f  t h e  e n e r g y  u s e d  w a s  d e r i v e d  f r o m  
c o a l .  T o d a y  b a r e l y  o n e - f o u r t h  i s  d e r i v e d  f r o m  c o a l ,  w h i c h  i s  g r a d u a l l y  
g i v i n g  w a y  to  p e t r o l e u m  a n d  n a t u r a l  g a s .  I t  i s  i n t e r e s t i n g ,  t o  m e  a t  
l e a s t ,  t o  r e f l e c t  t h a t  d u r i n g  t h i s  p e r i o d  t h e  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  o u t  a n  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  h a s  c o n t i n u a l l y  t r i e d  to  
k e e p  i t s  c o s t s  d o w n  a n d  to  i m p r o v e  t h e  q u a l i t y  o f  i t s  p r o d u c t s .  T h i s  
h a s  n o t  b e e n  d o n e  b y  t h e  c o a l  i n d u s t r y ,  w i t h  t h e  r e s u l t  t h a t  i t  h a s  n o t  
s h a r e d  a t  a l l  i n  t h e  r a p i d  d e v e l o p m e n t  o f  o u r  c o u n t r y  a s  a c o n s u m e r  
o f  m e c h a n i c a l  e n e r g y .  Now,  i t  m a y  n o t  b e  d u e  t o  r e s e a r c h ,  b u t  c e r -  
t a i n l y  t h a t ' s  a n  i m p o r t a n t  f a c t o r .  
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A t h i r d  i n t e r e s t i n g  f ie ld  of r e s e a r c h  h a s  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  has  l ed  
to n e w  u s e s  fo r  ou r  p r o d u c t s  and has  h e l p e d  the  i n d u s t r y  to g r o w .  It  
w a s  not  too long ago,  fo 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  fa l l  and  lef t  t h e r e  un t i l  t he  s p r i n g .  T h i s  w a s  in  
the  n o r t h e r n  p a r t  of the  c o u n t r y .  Th i s  was  p a r t l y  b e c a u s e  t he  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  d id  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 .  But  it was  a l s o  b e c a u s e  
the  c a r s  would  not  o p e r a t e  we 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 peop le  to d r i v e  a r o u n d  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  oi l  and  m o t o r  i n d u s t r i e s  t o g e t h e r  h a v e  done  
a g r e a t  d e a 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  it p o s s i b l e  f o r  a u t o m o b i l e s  
to o p e r a t e  j u s t  a s  w e l l  in the  co ld  w e a t h e r  as  in the  w a r m  w e a t h e r .  F o r  
the  oi l  i n d u s t r y ,  th i s  ha s  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 t y p e s  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  tha t  a r e a l l y  n e w  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 .  So t h a t ' s  a l m o s t  a new use  for  o u r  p r o d u c t - - w i n t e r  g a s o -  
l i ne .  We h a v e  a l s o  c o o p e r a t e d  wi th  oi l  b u r n e r  m a n u f a c t u r e r s  in 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  h e a t i n g  to the  ex t en t  tha t  t o d a y  the  
s a l e  of h e a t i n g  oil  f o r  th i s  p u r p o s e  i s  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 .  Steps  a r e  a l s o  we l l  u n d e r  way  to u se  oi l  in c o m b i n a t i o n  un i t s  
tha t  h e a t  in the  w i n t e r  and cool  in the  s u m m e r - - m e r e l y  by t h r o w i n g  a 
s w i t c h .  In the  s a m e  way ,  we  h a v e  w o r k e d  wi th  the  m a n u f a c t u r e r s  of 
diesel engines to supply just the right fuels and lubricants so that diesels 
can operate satisfactorily; and we now sell a great deal of liquid energy 
to railroads which at one time operated entirely on coal. 

In a d d i t i o n  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 ,  t he  o i l  
i n d u s t r y  is 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 i s  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  a v a i l a b l e ,  p r i n c i p a l l y  as  r a w  m a t e r i a l  i n t e r -  
m e d i a t e s  f o 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  
t o d a y  p r o d u c e s  l a r g e  q u a n t i t i e s  of s y n t h e t i c  e thy l  a l c o h o l .  A l t h o u g h  
t e c h n i c a l l y  th i s  cou ld  be s u i t a b l e  f o r  m a k i n g  a l c o h o l i c  b e v e r a g e s ,  m o s t  
of the  s y n t h e t i c  a l c o h o l s  m a d e  by the  p e t r o l e u m  i n d u s t r y  a r e  a c t u a l l y  
u s e d  f o r  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  into s o l v e n t s  
and  s i m i l a r  m a t e r i a l s .  We a l s o  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  t ha t  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  supp ly  s o m e  of the  
r a w  m a t e r i a l s  fo r  new s y n t h e t i c  f i b e r s  s u c h  as  ny lon ,  d a c r o n ,  and  o r l o n .  
Syn the t i c  r u b b e r  is a n o t h e r  p r o d u c t  of o i l  r e s e a r c h .  P r a c t i c a l l y  a l l  of 
the  a u t o m o b i l e  t i r e s  u sed  in th i s  c o u n t r y  have  now j o i n e d  g a s o l i n e  and  
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oil  in b e i n g  d e r i v e d  m a i n l y  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  a u t o m o b i l e  bod i e s  wi l l  l i k e w i s e  u se  p e t r o l e u m  p r o d u c 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  on ly  supp ly  the  fue l s  and  
l u b r i c a n t s  fo r  y o u r  c a r s  but wi l l  a l s o  supp ly  m o s t  of the  r a w  m a t e r i a l s  
f r o m  w h i c h  t h e y  a r e  m a d e .  

In what  I have  sa id  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  tha t  e x i s t s  t oday  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 c h n o l o g y .  The  t e c h n o l o g y  of a n  i n d u s t r y  is  not  j u s t  r e s e a r c h  
p e o p l e  in l a b o r a t o r i e s ;  i t  is  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  
b u i l d i n g ;  but  it  is  t e c h n i c a l l y  t r a i n e d  p e o p l e  t h r o u g h o u t  the  o r g a n i z a -  
t ion  and it is  as  m u c h  as  o t h e r  o p e r a t i o n s  a pa 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  s t r e n g t h  of an  i n d u s t r y  is  
not  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 .  It is  even  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 l e  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  a b i l i t y  to w o r k  c l o s e l y  with one a n o t h e r  a s  a t e a m  
to m e e t  p r o b l e m s  a s  t h e y  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  ou 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 a p a c i t y  to m e e t  n e w  c h a l l e n g e s  as  t h e y  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  can  i n s i s t  tha t  i t s  c o m p e t i t o r s  u s e  t e c h n i q u e s  wi th  
w h i c h  it is  a c c u s t o m e d  to dea l i ng ,  n o r  do I th ink  tha t  in w a r  we can  
d e p e n d  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 ,  I th ink ,  
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 -  
ed ly  los t  to u se ,  and  by i t s  a b i l i t y  to c r e a t e  s o u r c e s  of a v i a t i o n  g a s o l i n e ,  
s y n t h e t i c  t o l u e 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  
our  f igh t ing  f o r c e s .  Th i s  h a s  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 ,  
and  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  a n y -  
t h 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  wh ich  have  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  q u i c k l y  when  our  s e c u r i t y  is  c h a l l e n g e d .  

I would  l i ke  to c l o s e  by  s u m m a r i z i n g  what  s e e m s  to m e  to be  the  
i m p o r t a n t  poin ts  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  in i n d u s t r y  and  t h e i r  b e a r i n g  on ou r  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 h a v e  b u i 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  
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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  pa s t  
i n d u s t r y  cou ld  s u r v i v e  by t a k i n g  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  
it s a w  fit ,  t oday  this  is  no l o n g e r  the c a s e .  The  r a p i d i t y  wi th  w h i c h  
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 which  r e s e a r c h  and  d e v e l o p m e n t  
ex tend  t h r o u g h o u t  ou 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 it.  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  abou t  t r e m e n d o u s  c h a n g e s  in ou r  s t a n d a r d  
of l i v ing  and  c a p a c i t y  to p r o d u c e  even  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 ,  in m y  e s t i m a -  
t ion ,  ou r  f u t u r e  s e c u r i t y .  

Thank  you  v e r y  m u c h .  

C O L O N E L  SEEDS: Mr .  R e e v e s  is  r e a d y  fo r  y o u r  q u e s t i o n s .  

QUESTION: Si r ,  I a m  c u r i o u s  about  the  c o r p o r a t e  s e t u p  of y o u r  
r e s e a r c h  work ,  and p a r t i c u l a r l y  in r e g a r d  to i ts  r e l a t i o n s h i p  in t e r m s  
of f i n a n c i n g  i ts  e f fo r t ,  and so  on. Would you  c o m m e n t  on t h a t ?  

MR. REEVES:  Yes .  My c o m p a n y  is c a l l e d  the  J e r s e y  C o m p a n y .  
The  p a r e n t  c o m p a n y  is  the  S t a n d a r d  Oil  C o m p a n y  {N J) .  It d o e s  not  do 
a n y  o p e r a t i n g ;  it is  j u s t  a ho ld ing  c o m p a n y .  It has  a f f i l i a t e s  wh ich  c a r r y  
on o p e r a t i o n s  a l l  o v e r  the  w o r l d .  The  E s s o  S t a n d a r d  Oil  C o m p a n y  is 
one of t h e m .  H u m b l e  is a n o t h e r ;  C r e o l e  in V e n e z u e l a ,  a n o t h e r ;  
I m p e r i a l  in C a n a d a ,  a n o t h e r ;  E s s o  P e t r o l e , ~ m  in England ;  and  so  fo r th .  

S i n c e  J e r s e y  t r i e s  to o p e r a t e  on a d e c e n t r a l i z e d  b a s i s ,  it fe l t  
tha t  i t  ought  to se t  up i ts  t e c h n i c a l  a c t i v i t i e s  on a d e c e n t r a l i z e d  b a s i s ;  
so  it e s t a b l i s h e d  a s e p a r a t e  c o m p a n y ,  w h i c h  is 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 ,  to do the  r e s e a r c h  w o r k  and  the  e n g i n e e r i n g  w o r k  
fo r  the  J e r s e y  a f f i l i a t e s .  Now, in do ing  it, though,  it  fe l t  tha t  it  shou ld  
not  have  a n y  c o n t r o l  o v e r  the r e s e a r c h ,  e x c e p t  a s  a s t o c k h o l d e r .  So 
we o p e r a t e  a s  r e a l l y  an i n d e p e n d e n t  c o m p a n y ,  but  we a r e  r e s t r i c t e d  to 
J e r s e y  a f f i l i a t e s  f o r  c l i e n t s .  We have  c o n t r a c t s  wi th  m o s t  of the  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  to c a r r y  out r e s e a r c h  and  d e v e l o p m e n t  w o r k  f o r  
t h e m  in s p e c i f i c  a r e a s .  T h r o u g h  t h o s e  c o n t r a c t s  t h e y  pay us fo r  the  
w o r k  we do, and th i s  is u s u a l l y  on a n e t - c o s t  b a s i s ,  e x c e p t  fo r  w h a t  we 
c a l l  s p e c i a l  t e c h n i c a l  s e r v i c e s ,  w h i c h  a r e  on a t o t a l - c o s t  b a s i s .  But 
o u r  r e l a t i o n s h i p  with the  a f f i l i a t e s  I g u e s s  is the  s a m e  as  the r e l a t i o n s h i p  
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of a n y  i n d e p e n d e n t  c o m p a n y  wi th  i t s  c u s t o m e r s .  If t hey  want  to, t h e y  
c a n  t r y  to get  t h e i r  r e s e a r c h w o r k  done  s o m e p l a c e  e l s e ,  w h i c h  of 
c o u r s e  is  qu i t e  a s p u r  to us ,  b e c a u s e  we s p e n d  a lot  of t i m e  t r y i n g  to 
c o n v i n c e  t h e m  that  the b e s t  p l a c e  to get  it  i s  t h r o u g h  us .  

QUESTION: Mr. Reeves, I have been studying the priority prob- 
lem in research quite a bit, and it comes up in the military perhaps a 
little more than it does in industry because of the large military 
program. I wonder whether you in your work find a need to use 
priorities, or whether, say, the individual worker or team is given 
projects on which there is no relative priority involved. What measure 
do ybu use to establish priority? 

MR. R E E V E S :  We do have  lo t s  of p r i o r i t i e s .  We don~t w o r k  on 
p r o j e c t s ;  we w o r k  on  p r o g r a m s  f o r  the m o s t  p a r t .  But the f i r s t  t h i n g  
we t r y  to do i s  to f ind  out how m u c h  o v e r a l l  t e c h n i c a l  e f f o r t  J e r s e y  c a n  
j u s t i f y .  Tha t  of c o u r s e  s e t s  o u r  to t a l  budge t  and ou r  to ta l  f o r c e .  Tha t  
i s  dune  by  m a k i n g  a s t u d y  of J e r s e y t s  own n e e d s ,  of what  we th ink  
our  c o m p e t i t o r s  a r e  up to,  and of what  we th ink  i s  going to be n e e d e d  to 
m e e t  c o m p e t i t i o n  f r o m  o t h e r  i n d u s t r i e s .  In o t h e r  w o r d s ,  we do t r y  
to a n a l y z e  J e r s e y r s  o v e r a l l  n e e d  f o r  t e c h n o l o g y  and u s e  that  as  a 
m e a s u r e  of what  o u r  o v e r a l l  e f f o r t s  shou ld  be.  

Then, the next thing we have to do is to decide what distribution 
of effort is justified in various fields, such as producing, which is 
getting oii out of the ground; refining; developing new products; petro- 
chemicals~ and engineering. We then divide up our program on that 
basis. 

Then ,  wi th in  e a c h  a r e a ,  s u c h  aS the d e v e l o p m e n t  of new p r o c e s s e s ,  
we t r y  to d e c i d e  what  p r o c e s s e s  would  be of i n t e r e s t  to J e r s e y  and 
u s e f u l  to J e r s e y .  T h o s e  a r e  c a r e f u l l y  a n a l y z e d  i n  t e r m s  of t h e i r  
a p p l i c a b i l i t y  to o p e r a t i o n s ,  the  s c a l e  in wh ich  they  would  be e m p l o y e d ,  
and  the  b e n e f i t s  tha t  would  be d e r i v e d ,  s ay ,  p e r  b a r r e l ,  in  u s i n g  t h e m .  
We c a n  c a l c u l a t e  w i th in  c a t e g o r i e s ,  then ,  the r e l a t i v e  d e s i r a b i l i t y  of 
the  p r o j e c t s .  We t r y  to w o r k  up o u r  p r o g r a m s  so  that  we s t a r t  off wi th  
t h e  m o s t  d e s i r a b l e  and  w o r k  ou r  w a y  down the  l i s t .  S ince  t h e r e  a r e  
a l w a y s  m a n y  m o r e  p r o b l e m s  to r e s o l v e  than  we h a v e  p e o p l e  to s o l v e  the 
p r o b l e m s ,  t h e r e  i s  a c o n t i n u a l  r e e x a m i n a t i o n  of o u r  o v e r a l l  e f f o r t  and  
o u r  e f fo r t  in i n d i v i d u a l  f i e l d s ;  and n e w  p r o j e c t s  a r e  c o n t i n n ~ l l y  p u s h i n g  
the  l e a s t  d e s i r a b l e  out the  bo t t om.  
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So that  I would  s a y  tha t  o u r  p r o g r a m  i s  c o n t i n u a l l y  on a p r i o r i t y  
b a s i s .  T h o s e  p r i o r i t i e s  a r e  not  e s t a b l i s h e d  and lef t  t h e r e .  T h e y  a r e  
r e e x a m i n e d  a l m o s t  f r o m  day  to day .  

D o e s  that  a n s w e r  y o u r  q u e s t i o n ?  

S T U D E N T :  Yes ,  s i r .  I want  to a s k  a l s o - - i s  t h e r e  a f o r m a l  l i s t  
of t h e s e ?  Do you h a v e  to have  n u m b e r s ?  D o e s  the t e a m  know what  
n u m b e r s  t h e r e  a r e ?  Or  d o e s  the  p r i o r i t y  e x i s t  a s  a m a n a g e m e n t  t o o l ?  

MR. R E E V E S :  It i s  m o r e  a m a n a g e m e n t  tool .  We have  what  we 
c a l l  c o o r d i n a t o r s  in e a c h  f i e ld ,  and it i s  the r e s p o n s i b i l i t y  of the 
c o o r d i n a t o r  and h is  o f f i ce  to c o n t i n u a l l y  r e v i e w  the  p r o g r a m s  in that  
f i e ld ,  b e c a u s e  he is r e s p o n s i b l e  fo r  b e i n g  s u r e  tha t  we do an e f f e c t i v e  
job in h i s  p a r t i c u l a r  f i e ld .  Then ,  t h e r e  a r e  d i s c u s s i o n s  with  the 
v a r i o u s  d i v i s i o n s  tha t  do the w o r k .  He is  the one  who t a l k s  to t h e m ,  
and b e t w e e n  t h e m  t h e y  e s t a b l i s h  the i m m e d i a t e  p r i o r i t i e s  we u s e .  

QUESTION:  I g a t h e r e d  f r o m  y o u r  t a lk  tha t  ou r  a b i l i t y  to p r o d u c e  
p e t r o l e u m  p r o d u c t s  f r o m  o t h e r  r e s o u r c e s ,  such  a s  coa l ,  was  a m a t t e r  
of e c o n o m i c s .  Could  you  c o m m e n t  f u r t h e r  in that  a r e a  by t e l l i n g  us ,  
f i r s t ,  w h e t h e r  it would be p o s s i b l e  to put out a v o l u m e  of o i l  p r o d u c t s  
c o m p a r a b l e  to that  wh ich  we a r e  pu t t ing  out f r o m  the r e s o u r c e s  h e r e  
in ou r  h e m i s p h e r e ?  Second ,  the  m a g n i t u d e  of p r o d u c t i o n ,  d o l l a r - w i s e ,  
to do i t ?  T h i r d ,  how long it would t ake  to get  to that  a r e a ?  In do ing  
that ,  you  m i g h t  h a v e  to u s e  a l a r g e  c r y s t a l  ba l l .  

MR. R E E V E S :  Wel l :  I c an  t r y .  We h a v e  thought  a lot  about  th i s  
in t e r m s  of c a p a c i t y  to put  out p r o d u c t s .  In the  Un i t ed  S t a t e s  t h e r e  is  
a big r e s e r v e  of oi l  s h a l e  out in  C o l o r a d o .  T h e r e  have  b e e n  lo t s  of 
e s t i m a t e s  of how big  that  is  and t h e y  v a r y  qu i te  a bi t ,  d e p e n d i n g  on 
what  r i c h n e s s  we a r e  w i l l i ng  to a c c e p t  as  be ing  w o r k a b l e .  If you  t ake  
j u s t  the r i c h e s t  p a r t  of it ,  t h a t ' s  e q u i v a l e n t  to about  t w i c e  ou r  p r o v e d  
r e s e r v e s  of o i l .  If you  a r e  w i l l i ng  to go a l i t t l e  f a r t h e r  down,  it j u s t  
goes  up and up. So oi l  s h a l e ,  you m i g h t  s ay ,  r e p r e s e n t s  a l a r g e r  
s o u r c e  of r a w  m a t e r i a l  than  c r u d e  oi l  d o e s .  

T h e r e  a r e  s o m e  t a r  s a n d s  in the Uni t ed  S t a t e s ,  and t h e r e  is a 
v e r y  l a r g e  d e p o s i t  of t a r  s a n d s  in C a n a d a .  The coa l  r e s e r v e s  in the  
Uni t ed  S t a t e s  a r e  good fo r  m a n y  t h o u s a n d s  of y e a r s ,  I th ink,  but coa l  
i s  m o r e  e x p e n s i v e  to r e c o v e r  than  any th ing  e l s e .  
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So I would  s a y  tha t  f r o m  the  s t andpo in t  of a v a i l a b i l i t y  of oil  m a t e -  
r i a l s ,  it  is  qui te  d i f f i cu l t  to s e e  how you cou ld  r u n  out of t h e m  in a 
coup l e  of h u n d r e d  y e a r s .  

F r o m  the  s t andpo in t  of the  p r o c e s s e s  t h e m s e l v e s ,  I th ink  the  be s t  
way  to e x p r e s s  it is  in the  c o s t  of the  p r o d u c t s .  I know you a s k e d  
about  the  c a p i t a l  i n v e s t m e n t s .  F o r  o i l  s h a l e  the  c a p i t a l  i n v e s t m e n t  
would  be  h i g h e r  t han  fo r  s t a r t i n g  wi th  c r u d e  oil .  We a r e  not  c e r t a i n  
how m u c h  h i g h e r  it would  be,  b e c a u s e  it is  v e r y  d i f f i cu l t  to  f i g u r e  the  
e q u i v a l e n t  c a p i t a l  i n v e s t m e n t s  in p r o d u c i n g  o p e r a t i o n s .  B u t  c e r t a i n l y  
we th ink  you cou ld  m a k e  g a s o l i n e  fo r  a n o t h e r  n i c k e l  a ga l lon ,  o r  s o m e -  
th ing  l i ke  tha t .  The  r e s u l t  would  not  be too bad.  We th ink  tha t  the  
c a p i t a l  i n v e s t m e n t s  a r e  of the  s a m e  o r d e r  of m a g n i t u d e ,  and  it would  not  
r e p r e s e n t  a t r e m e n d o u s  s t r a i n  on the  i n d u s t r y  to sh i f t  f r o m  c r u d e  oil  to 
o i l  s h a l e  as  a p e t r o l e u m  m a t e r i a l .  Did I a n s w e r  y o u r  q u e s t i o n ?  

STUDENT:  Not on the  t i m e  f a c t o r .  

MR. R E E V E S :  Oh, we l l  on t i m e ,  we cou ld  s t a r t  t oday ,  I t h ink ,  and 
bui ld  an  o i l - s h a l e  p lan t .  Of c o u r s e  the  G o v e r n m e n t  has  b e e n  r u n n i n g  a 
lot  of p i lo t  p l an t s ,  and I t h ink  the  p r o c e s s  is  qu i te  we l l  d e m o n s t r a t e d .  
Un ion  Oil  C o m p a n y  has  a l a r g e  d e m o n s t r a t i o n  p lan t  tha t  it is b u i l d i n g  
and  g e t t i n g  r e a d y  to run .  So t e c h n i c a l l y  you can  d e s i g n  p lan t s  now,  and  
then  it is  a q u e s t i o n  of b u i l d i n g  t h e m .  E v e n  if no m o r e  oi l  is  d i s c o v e r e d  
in the  Un i t ed  S ta t e s ,  of c o u r s e  we h a v e  r e s e r v e s  fo r  qu i te  s o m e  t i m e  
a n y w a y .  S u r e l y ,  long b e f o r e  you would  r u n  out of oi l ,  you cou ld  h a v e  it 
r e p l a c e d  wi th  s h a l e .  

QUESTION: Sir, because of the very nature of R & D work it is 
difficult to measure progress and rate of satisfactory completion. 
Would you comment on what administrative tools you found useful in 
measuring the progress, if you will, of your activity, and the perfor- 
mance ? 

MR. R E E V E S :  You h a v e  c e r t a i n l y  hi t  on the  h a r d e s t  job t h e r e  i s .  
Of c o u r s e  s o m e  of the  th ings  a r e  s i m p l e .  E n g i n e e r i n g  is  r e a l l y  qui te  
s i m p l e ,  b e c a u s e  p e o p l e  wan t  to bui ld  a p lan t  and  so  it has  to be d e s i g n e d .  
If t h e y  know e x a c t l y  w h e r e  t h e y  want  to bu i ld  i t ,  t hey  can  p r e t t y  w e l l  
t e l l  how m a n y  m a n - m o n t h s  o r  m a n - y e a r s  it is go ing  to t ake  to d e s i g n  
it ,  and  to c a l c u l a t e  wha t  e n g i n e e r i n g  b a c k u p  is  go ing  to be n e c e s s a r y .  

I th ink  the  s a m e  th ing  is  t r u e  to a s o m e w h a t  l e s s e r  e x t e n t  in 
d e v e l o p m e n t  w o r k .  If we h a v e  a p r o c e s s  tha t  is  p r e t t y  we l l  d e v e l o p e d  
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e q u i p m e n t ,  a n d  s o  f o r t h .  T h e  r e s t  o f  i t  i s  i n v o l v e d  in  c a l c u l a t i n g  h e a t  
e x c h a n g e s ,  t o w e r s ,  p i p i n g  l a y o u t s ,  a n d  s o  on  a n d  s o  on .  

T h e  b a s i c  e n g i n e e r i n g  n o r m a l l y  a c c o u n t s  f o r  15 p e r c e n t  o f  t h e  t o t a l  
e n g i n e e r i n g  on  a p r o j e c t .  W e  f e e l  t h a t  we  s h o u l d  do  t h e  b a s i c  e n g i n e e r -  
i ng ,  a n d  t h a t  t h e  c o n s t r u c t i o n  c o m p a n y  s h o u l d  a s s u m e  r e s p o n s i b i l i t y  
f o r  t h e  m e c h a n i c a l  e n g i n e e r i n g ,  w h i c h  i s  t h e  b u l k  o f  t h e  e n g i n e e r i n g  
w o r k .  T h e  r e a s o n  we  f e e l  t h a t  w a y  i s  t h a t  t h e  t r a n s l a t i o n  of  r e s e a r c h  
i n t o  c o m m e r c i a l  o p e r a t i o n s  i n v o l v e ' s  t h e  b a s i c  e n g i n e e r i n g .  W i t h  t h e  
b a c k g r o u n d  t h a t  o u r  o w n  e n g i n e e r s  h a v e  in  t e r m s  of  t h e  r e s e a r c h  w o r k  
t h a t  i s  g o i n g  on ,  a n d  w i t h  t h e  e x p e r i e n c e  o f  o t h e r  u n i t s  in  t h e  c o m p a n y  
on  s i m i l a r  o r  t h e  s a m e  p r o c e s s e s ,  we  f e e l  t h a t  we  c a n  d o  a m u c h  
b e t t e r  j o b  of  b a s i c  e n g i n e e r i n g  t h a n  t h e  c o n s t r u c t i o n  c o m p a n y  c a n  do .  
B u t  we  c e r t a i n l y  d o n ' t  f e e l  t h a t  w e  c a n  do  a b e t t e r  j o b  o f  t h e  m e c h a n i c a l  
e n g i n e e r i n g  a n d  t h e  d r a f t i n g .  

S T U D E N T :  B a s i c  e n g i n e e r i n g ,  t h e n ,  i n c l u d e s  w h a t  y o u  t e r m  p r o c e s s  
e n g i n e e r i n g ?  

MR. REEVES:  T h a t ' s  r i g h t .  P r o c e s s  e n g i n e e r i n g  i s  w h a t  I m e a n  
by  b a s i c  e n g i n e e r i n g .  

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

MR. REEVES:  W e  d i s c u s s  t h a t  a lo t ,  a n d  i t  i s  a n  i n t e r e s t i n g  s i t u a -  
t i o n  s o  f a r  a s  w e  a r e  c o n c e r n e d .  So f a r ,  f o r t u n a t e l y ,  i t  i s  a t h e o r e t i c a l  
t h i n g .  T h e  o i l  i n d u s t r y  h a s  b e e n  g r o w i n g  p r e t t y  r a p i d l y  o v e r ,  I g u e s s ,  
t h e  l a s t  30 o r  40 y e a r s ,  a n d  i t  h a s  b e e n  p r e t t y  h a r d  p u t ,  r e a l l y ,  t o  
f i n a n c e  i t s  e x p a n s i o n ,  m u c h  l e s s  r e p l a c e  e v e r y t h i n g .  So a l l  o f  t h e  m o n e y  
t h a t  h a s  b e e n  a v a i l a b l e  t o  p u t  i n t o  n e w  c a p i t a l  h a s  b e e n  p u t  i n t o  n e w  
p l a n t s  w h i c h  d o  n o t  r e p l a c e  o l d  o n e s .  So t h a t  q u e s t i o n  j u s t  d o e s  n o t  c o m e  
up .  We k e e p  r u n n i n g  o l d  o n e s  a s  l o n g  a s  w e  c a n ,  b e c a u s e ,  w h i l e  t h e y  
a r e  m o r e  e x p e n s i v e ,  t h e y  d o  p u t  ou t  p r o d u c t s .  T h e  d a y  i s  b o u n d  to  c o m e ,  
I s u p p o s e ,  w h e n  o u r  e x p a n s i o n  s l o w s  d o w n  to  a p o i n t  w h e r e  w e  c a n  s t a r t  
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r e p l a c i n g  p l a n t s  b e c a u s e  of  t e c h n i c a l  o b s o l e s c e n c e .  B u t  t h a t  h a s  n o t  
o c c u r r e d .  We  j u s t  d o n ' t  t e a r  a n y t h i n g  d o w n  u n t i l  i t  f a l l s  a p a r t ,  b e c a u s e  
w e  n e e d  t h e  c a p a c i t y  s o  m u c h .  I t ' s  a n  i n t e r e s t i n g  p r o b l e m .  A l o t  o f  
p e o p l e  a r e  w o n d e r i n g  a b o u t  i t .  

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

MR. R E E V E S :  W e l l ,  o f  c o u r s e  I s u p p o s e  i n d i r e c t l y  a l o t  o f  p e o p l e  
f e e l  t h a t  o i l  c o m e s  f r o m  v e g e t a b l e s .  I t h i n k  t h a t ,  i f  we  t h o u g h t  w e  
c o u l d  m a k e  t h e m  i n t o  c r u d e  o i l ,  w e  w o u l d  b e  v e r y  m u c h  i n t e r e s t e d .  
G e n e r a l l y  s p e a k i n g ,  t h e  a g r i c u l t u r a l  r a w  m a t e r i a l s  h a v e  b e e n  f a r  m o r e  
e x p e n s i v e  t h a n  c r u d e  o i l  h a s .  I d o n ' t  k n o w  w h e t h e r  t h a t  a n s w e r s  y o u r  
q u e s t i o n  o r  n o t .  I m e a n ,  we  a r e  w i l l i n g  to  u s e  a n y  r a w  m a t e r i a l  s o  
l o n g  a s  i t  i s  e c o n o m i c a l .  

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

M R .  R E E V E S :  W e l l ,  t h a t ' s  d i f f e r e n t .  W e  a r e  t r y i n g  t o  i n t e g r a t e  
t h e  c h e m i c a l  b u s i n e s s  a n d  t h e  o i l  b u s i n e s s .  W h a t  we  fir /d i s  t h a t  p e o p l e  
i n  t h e  o i l  b u s i n e s s  t e n d  t o  l o o k  a t  t h i n g s  in  a c e r t a i n  w a y .  T h e y  a r e  
a c c u s t o m e d  to  l a r g e - s c a l e  c o n t i n u o u s  o p e r a t i o n s ,  a n d  t h e y  j u s t  h a v e  a 
p o i n t  o f  v i e w  a b o u t  t h i n g s  t h a t  y o u  d o n ' t  f i n d ,  s a y ,  in  d i f f e r e n t  i n d u s -  
t r i e s .  F o r  t h e  t i m e  b e i n g  we  d o n ' t  w a n t  to  c h a n g e  o u r  m a i n  b u s i n e s s .  
W e  f e e l  i t  i s  n e c e s s a r y  in  d e v e l o p i n g  t h e  p e t r o c h e m i c a l  b u s i n e s s  t h a t  
i t  i n t e g r a t e .  We  h a v e  t a k e n  a s  a m a t t e r  o f  p r i n c i p l e  t h a t  o u r  p e t r o -  
c h e m i c a l  a c t i v i t i e s  o u g h t  t o  u s e  r a w  m a t e r i a l s  w h i c h  a r e  p e t r o l e u m  in  
o r i g i n .  In  o t h e r  w o r d s ,  we  a r e  d o i n g  i t  a s  a b y - p r o d u c t  a c t i v i t y .  W e  
a l s o  r e s t r i c t  o u r s e l v e s ,  in  p e t r o c h e m i c a l  v e n t u r e s ,  to  t h o s e  o p e r a t i o n s  
o n  w h i c h  w e  t h i n k  we  c a n  t a k e  a d v a n t a g e  of  o u r  r e f i n i n g  b a c k g r o u n d .  

Q U E S T I O N :  M r .  R e e v e s ,  I h a v e  t w o  q u e s t i o n s  r e l a t i v e  t o  p e r s o n n e l .  
T h e  f i r s t  c o n c e r n s  t h i s  t h i n g  of  m u c h  d i s u c s s i o n  in  t h e  n e w s p a p e r s  a n d  
a l l ,  r e l a t i v e  t o  t h e  s h o r t a g e  o f  s c i e n t i s t s ,  e n g i n e e r s ,  a n d  t h a t  s o r t  o f  
t h i n g .  O c c a s i o n a l l y  s o m e  f a c t s  p o p  up  t h a t  i n d i c a t e  t h a t  m a y b e  t h i s  m a y  
n o t  b e  a s  s e r i o u s  a s  i t  s e e m s ,  t h a t  t h e r e  m a y  b e  s o m e  h o a r d i n g  of  t h a t  
t y p e  o f  p e r s o n n e l ,  o r  t h a t  a v a i l a b l e  p e r s o n n e l  i s  n o t  p r o p e r l y  u s e d ;  I 
w o n d e r  w h a t  y o u r  v i e w  of  t h e  t h i n g  i s ,  r e l a t i v e  t o  s h o r t a g e  o r  n o t .  
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The  o t h e r  q u e s t i o n  is r e l a t i v e  to the  m a n a g e m e n t  of the  h i g h l y  t e c h -  
n i c a l  p e r s o n n e l  f r o m  the  point  of v i e w  of m a n a g e m e n t .  Do you have  to 
e m p l o y  s p e c i a l  t e c h n i q u e s  so  as  not  to h a m p e r  t h e i r  i n i t i a t i v e ?  

MR. R E E V E S :  I wi l l  be  g lad  to t e l l  you what  I th ink  about  the  s h o r t -  
a g e s .  I a g r e e .  I th ink  tha t  peop le  t a lk  abou t  n u m b e r s  of peop l e  a l l  the  
t i m e .  The  f ac t  of t he  m a t t e r  is  tha t  if the  r e s t  of the  g r a d u a t i n g  c l a s s e s  
w e r e  a s  good as  the  top 25 p e r c e n t  t h e r e  would  be  no s h o r t a g e  a t  a l l .  
Mos t  of the  s c u r r y i n g  a r o u n d  is to get  the  top 25 p e r c e n t  of the  g r a d u a t i n g  
c l a s s e s .  F r o m  wha t  I have  found out ,  the  b o t t o m  ha l f  of the  c l a s s e s  a l l  
wind up wi th  j obs ,  but  t h e r e  is c e r t a i n l y  no g r e a t  c o m p e t i t i o n  fo r  t h e m .  
A l s o  I have  t a l k e d  to  a lot of p e o p l e  in v a r i o u s  r e s e a r c h  o r g a n i z a t i o n s  
and ,  wh i l e  e v e r y b o d y  t a l k s  abou t  the  t r o u b l e  of h i r i n g  peop le ,  I h a v e n ' t  
h e a r d  a n y b o d y  s a y  tha t  t h e r e  w e r e  th ings  t h e y  w a n t e d  to do tha t  t h e y  
cou ld  not  do b e c a u s e  t hey  d i d n ' t  have  the peop l e .  

I t h ink  the  s a m e  th ing  a p p l i e s  to the  D e p a r t m e n t  of D e f e n s e .  T h e y  
t a lk  a lot  abou t  t he  s h o r t a g e s  of p e o p l e  to do r e s e a r c h  p r o j e c t s  for  t h e m ,  
but  a t  the  s a m e  t i m e  they  t a lk  abou t  r e d u c i n g  t h e i r  budge t  b e c a u s e  t h e y  
c a n ' t  a f f o r d  to spend  so  m u c h  m o n e y .  

So what  I t h ink  is  t r u e  is  tha t  t h e r e  is a t igh t  s i t u a t i o n  e x i s t i n g ,  and  
p e o p l e  who want  the  b e s t  p e o p l e  f ind tha t  the  e f fo r t  tha t  is  r e q u i r e d  to 
ge t  t h e m  is  w o r t h w h i l e .  In o t h e r  w o r d s ,  a good m a n  is w o r t h  a lot m o r e  
to you than  a m e d i o c r e  m a n .  We c o n s i d e r  tha t  i t  n o r m a l l y  c o s t s  us abou t  
$60, 000 a y e a r  to  s u p p o r t  a t e c h n i c a l  m a n .  We e x p e c t  h i m  to s t a y  wi th  
us f o r  l i fe ,  w h i c h  m e a n s  tha t  we a r e  go ing  to spend  a c o u p l e  of m i l l i o n  
d o l l a r s  on h i m  b e f o r e  he  r e t i r e s .  U n d e r  t h o s e  c i r c u m s t a n c e s  you can  
s e e  tha t  you can  e a s i l y  j u s t i f y  s p e n d i n g  2 o r  3 t h o u s a n d  d o l l a r s  to h i r e  a 
good m a n  to spend  a l l  tha t  m o n e y  on, c o m p a r e d  to one tha t  i s  not  qu i te  
so  good.  

I t h ink  tha t  i s  the  b a s i s  wi th  m o s t  i n d u s t r i a l  c o m p a n i e s  fo r  the  
c o m p e t i t i o n  tha t  t a k e s  p l a c e .  T h e y  a l l  r e a l i z e  tha t  the  b e s t  m a n  is  
b e t t e r  than  the  nex t  b e s t  m a n ,  and  t h e y  a r e  a l l  t r y i n g  to ge t  the  b e s t  
m a n .  I th ink  t h e r e  a r e  lo ts  of ways  of do ing  the  k inds  of t h ings  tha t  
the  b o t t o m  ha l f  of the  c l a s s  d o e s .  T h e y  a r e  u s u a l l y  the  n o t - s o - c r e a t i v e  
peop l e .  T h e r e  a r e  a l w a y s  e x c e p t i o n s ,  of c o u r s e .  F o r  e n g i n e e r i n g  w o r k  
o r  a n y  o t h e r  t e c h n i c a l  w o r k  tha t  does  not  r e q u i r e  r e a l l y  c r e a t i v e  t h i n k i n g  
you can  u s u a l l y  w o r k  out s o m e  s o r t  of s y s t e m  fo r  do ing  the  w o r k ,  e i t h e r  
n o n t e c h n i c a l  peop l e  o r  by a u t o m a t i o n .  

We can  do a g r e a t  d e a l  on the  d e s i g n  of r e f i n i n g  e q u i p m e n t  by u s i n g  
IBM m a c h i n e s .  It t a k e s  s o m e  p r e t t y  good peop l e  to s e t  up the  w h o l e  
s c h e m e  and  to s e t  up the  c a r d s  and to feed  the  q u e s t i o n s  into  the  m a c h i n e .  
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But once  t h e y  do tha t  t h e y  can  do t en  t i m e s  a s  m u c h  w o r k  a s  a l e s s  
c r e a t i v e  p e r s o n  can  do. So t h e r e  is  a l w a y s  go ing  to be  a s h o r t a g e  of 
r e a l l y  c r e a t i v e  and  good peop le .  T h a t ' s  not  only  t r u e  in t e c h n i c a l  
work ;  it is t r u e  in e v e r y t h i n g .  I th ink  tha t  fo r  the  r e s t  of t h e m  it  i s  
a q u e s t i o n  of a s o r t  of e c o n o m i c  b a l a n c e .  U n d o u b t e d l y  a lot of e n g i -  
n e e r s  a r e  u s e d  in jobs  tha t  you wou ldn ' t  have  to h a v e  an e n g i n e e r  to  
do, but  y o u ' v e  got to r e a l i z e  tha t  a lot  of t h e s e  p e o p l e  a r e  e n g i n e e r s  
only  in the  s e n s e  tha t  t h e y  a r e  c r a f t s m e n .  T h e y  a r e  not  c r e a t i v e  
e n g i n e e r s ,  of c o u r s e .  So tha t  if you r e p l a c e  t h e m  t h e y  would  be  
qu i t t i ng  s o m e t h i n g  e l se ;  not  e n g i n e e r i n g .  

Now, the  s e c o n d  p a r t  of y o u r  q u e s t i o n  was  c o n c e r n i n g  i n c e n t i v e s .  
T h a t ' s  a v e r y  d i f f i cu l t  p r o b l e m ,  and m o s t  t e c h n i c a l  peop le ,  I t h ink  look 
m o s t l y  f o r  p r e s t i g e  and r e c o g n i t i o n ,  a s  w e l l  as  an  a d e q u a t e  s a l a r y .  
What  we do i s ,  we  have  a p h i l o s o p h y  of s a l a r y  t r e a t m e n t  w h i c h  is b a s e d  
on the  f ac t  tha t  t e c h n i c a l  c o n t r i b u t i o n s  a r e  the  m o s t  i m p o r t a n t  t h ings  
tha t  we n e e d .  We pay t e c h n i c a l  peop le  and  a d m i n i s t r a t i v e  p e o p l e  the  
s a m e  in p r o p o r t i o n  to the  c o n t r i b u t i o n s  tha t  t h e y  a r e  m a k i n g .  In o t h e r  
w o r d s ,  you c a n  m a k e  j u s t  a s  m u c h  m o n e y  wi th  us if you want  to s t a y  in 
s c i e n t i f i c  w o r k  or  if you  want  to get  in to  a d m i n i s t r a t i o n .  

T h e  p r o b l e m  of r e c o g n i z i n g  t h e m  is  s o m e t h i n g  e l s e  aga in .  We have  
a s e r i e s  of t i t l e s  by wh ich  we r e c o g n i z e  o u r  s e n i o r  s c i e n t i s t s  and  e n g i -  
n e e r s ,  but  a lot  of the  t e c h n i c a l  peop le  d o n ' t  l ike  t i t l e s .  T h e y  s a y  t h a t ' s  
j u s t  l i ke  b e i n g  in a d m i n i s t r a t i o n  and  t hey  d o n ' t  l i ke  a d m i n i s t r a t i o n ,  so  
t hey  d o n ' t  l i ke  t i t l e s .  So what  we t r y  to do is  g ive  t h e m  the  f o r m s  of 
r e c o g n i t i o n .  We t r y  to c o n s u l t  wi th  t h e m  on p r o j e c t s  and  th ings  l i ke  
tha t .  It is j u s t  a q u e s t i o n  of i nd iv idua l  t r e a t m e n t  of e a c h  p e r s o n .  Y o u ' v e  
got to f i g u r e  out wha t  k inds  of th ings  wi l l  m e a n  s o m e t h i n g  to  t h e m  and 
what  t h ings  wi l l  s t i m u l a t e  t h e m ,  and t r y  to a p p l y  t h e m .  

But it is  not  an  e a s y  q u e s t i o n  to t ake  a l l  t h e s e  d i f f e r e n t  t e c h n i c a l  
peop le ,  e a c h  wi th  a d i f f e r e n t  i dea  of what  he  w a n t s ,  and  k e e p  t h e m  a l l  
happy .  

QUESTION: M r .  R e e v e s ,  a r e  t h e r e  a n y  s i z e a b l e  d e p o s i t s  of s h a l e  
o i l  in W e s t e r n  E u r o p e ?  A r e  the  p e o p l e  in W e s t e r n  E u r o p e  e x a m i n i n g  
t h o s e  a s  a s o u r c e  of s u p p l y  fo r  g a s o l i n e ?  

MR. REEVES:  I d o n ' t  k n o w  of any .  Tha t  d o e s n ' t  m e a n  tha t  t h e r e  
a r e  not  any .  I d o n ' t  th ink  t h e y  have  r e a l l y  looked  v e r y  h a r d .  T h e r e ' s  
s o m e  in Sco t l and  and t h e r e  is s o m e  in Sweden  tha t  I know of. I h a v e n ' t  
h e a r d  of a n y  r e a l l y  l a r g e  d e p o s i t s .  
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C O L O N E L  SEEDS: I th ink  you have  a n s w e r e d  a l l  the  q u e s t i o n s ,  
M r .  R e e v e s .  On b e h a l f  of the  C o l l e g e  I want  to thank  you for  a v e r y  
f ine  v i e w  of r e s e a r c h  and of ou r  n a t i o n a l  e c o n o m y  and s e c u r i t y .  

MR. REEVES:  I a p p r e c i a t e  b e i n g  h e r e .  I a m  glad  to h a v e  had 
the  o p p o r t u n i t y .  

(9 Aug  1 9 5 7 - - 3 , 9 5 0 ) O / e b m  
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