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Dr.  John  D. M o r g a n ,  J r . ,  Consu l t an t ,  724 14th S t r e e t ,  N. W . ,  
W a s h i n g t o n  5, D. C . ,  was  b o r n  in N e w a r k ,  New J e r s e y  on 14 F e b -  
r u a r y  1921. He r e c e i v e d  h i s  B. S . ,  M . S . ,  P h . D . ,  a n d E .  M. d e -  
g r e e s  in Min ing  E n g i n e e r i n g  f r o m  the  C o l l e g e  of M i n e r a l s  I n d u s t r i e s ,  
P e n n y s l v a n i a  State  U n i v e r s i t y .  He c o m p l e t e d  the  I C A F ' s  C o r r e s p o n d -  
ence  Study C o u r s e  in 1953. Dr .  M o r g a n  s e r v e d  with the C o r p s  of 
E n g i n e e r s  as  a m a j o r  in Wor ld  War  II. S ince  tha t  t i m e  he has  b e e n  
A s s i s t a n t  for  M a t e r i a l s  and S tockpi le  P o l i c i e s ,  N a t i o n a l  S e c u r i t y  R e -  
s o u r c e s  B o a r d ,  E x e c u t i v e  Off ice  of the P r e s i d e n t  (1948-1950);  D i -  
r e c t o r ,  M a t e r i a l s  R e v i e w  D i v i s i o n ,  D e f e n s e  P r o d u c t i o n  A d m i n i s t r a t i o n  
(1951-1953);  and M a t e r i a l s  E x p e r t ,  Off ice of D e f e n s e  M o b i l i z a t i o n ,  
E x e c u t i v e  Off ice of the  P r e s i d e n t  (1953-1956) .  In 1956 he opened  a 
c o n s u l t i n g  p r a c t i c e ,  s p e c i a l i z i n g  in b u s i n e s s  and d e f e n s e  p r o b l e m s  in 
m e t a l s ,  m i n e r a l s ,  and fue l s .  He is  a m e m b e r  of the  Off ice  of D e f e n s e  
M o b i l i z a t i o n  E x e c u t i v e  R e s e r v e  and is  a l s o  a m e m b e r  of m a n y  t e c h -  
n i c a l  and p r o f e s s i o n a l  s o c i e t i e s .  He is  the au tho r  of the book The  
D o m e s t i c M i n i n g  I n d u s t r y  of the U.S .  in Wor ld  War  IT and n u m e r o u s  
t e c h n i c a l  a r t i c l e s .  T h i s  is  Dr .  M o r g a n ' s  f if th l e c t u r e  at the C o l l e g e .  
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CAPTAIN OWEN: Our  G o v e r n m e n t  has  b e e n  s t o c k p i l i n g  the  s t r a t e g i c  
and c r i t i c a l  m a t e r i a l s  e f f e c t i v e l y  fo r  about  11 y e a r s .  The  p r e s e n t  s t o c k -  
p i l e  is  c o m p o s e d  of 75 m a t e r i a l s .  It i n c l u d e s  2 .5  m i l l i o n  tons  of m a t e -  
r i a l s ,  s t o r e d  in  223 l o c a t i o n s ,  and is  wor th  m o r e  than  $6 b i l l i o n  at c u r r e n t  
p r i c e s .  

T h e  n a t i o n a l  s t r a t e g i c  c o n c e p t  and the  s t r i v e  fo r  e c o n o m y  in G o v e r n -  
m e n t  s p e n d i n g  is  c a u s i n g  a b r o a d  r e a p p r a i s a l  of the p r o g r a m .  

Our  s p e a k e r  th i s  m o r n i n g  was  a c t i v e l y  e n g a g e d  in  the s t o c k p i l e  p r o -  
g r a m  f r o m  1948 unt i l  about  1956, when  he l e f t  G o v e r n m e n t  s e r v i c e  to go 
in to  h i s  own p r i v a t e  b u s i n e s s .  He h a s  kep t  in touch  wi th  the  s t o c k p i l e  
p r o g r a m  and is  e x c e p t i o n a l l y  wel l  qua l i f i ed  to t a lk  to  us th i s  m o r n i n g  on 
the s u b j e c t ,  " N a t i o n a l  S tockp i le  and United Sta tes  S t r a t egy .  " 

It  g i v e s  m e  g r e a t  p l e a s u r e  to w e l c o m e  back  to the  C o l l e g e  fo r  h i s  
f i f th  l e c t u r e  h e r e  and to p r e s e n t  to you Dr .  John  D. M o r g a n ,  J r .  

DR. MORGAN: G e n e r a l  Ho l l i s ,  G u e s t s ,  M e m b e r s  of the  Co l l ege :  
It  i s  a r e a l  p l e a s u r e  to c o m e  h e r e  to F o r t  McNai r  aga in  to t a lk  about  
s t r a t e g i c  m a t e r i a l s  and na t i ona l  s t r a t e g y .  I a m  s u r e  you d i d n ' t  e x p e c t  a 
c i v i l i a n  to c o m e  h e r e  to t e l l  you about  our  p r e s e n t  m i l i t a r y  s t r a t e g y .  But  
I wi l l  d i s c u s s  c u r r e n t  s t r a t e g i c  m a t e r i a l s  p r o b l e m s  and how they  m a y  in-  
f l u e n c e  ou r  s t r a t e g y ,  as  wel l  as  how our  s t r a t e g y  in t u r n  m a y  i n f l u e n c e  
what  is  b e i n g  done in  the  f ie ld  of s t r a t e g i c  m a t e r i a l s .  I wi l l  a l s o  m a k e  
s o m e  r e c o m m e n d a t i o n s  as  to what  should  be done  in the f u t u r e .  

As Cap t a in  Owen i n d i c a t e d ,  s t o c k p i l i n g  has  b e e n  go ing  on fo r  a n u m -  
b e r  of y e a r s .  The  p r e a m b l e  to the b a s i c  a c t - - T h e  S t r a t e g i c  and C r i t i c a l  
M a t e r i a l s  S tockp i l ing  Act  of 1 9 4 6 - - s e t s  f o r t h  the  po l i cy  c l e a r l y  as  fo l lows:  

" T h a t  the  n a t u r a l  r e s o u r c e s  of the Un i t ed  S ta tes  in  c e r t a i n  
s t r a t e g i c  and c r i t i c a l  m a t e r i a l s  b e i n g  d e f i c i e n t  o r  ins t~f f ic ien t ly  
d e v e l o p e d  to supp ly  the  i n d u s t r i a l ,  m i l i t a r y ,  and nava l  n e e d s  of 
the c o u n t r y  fo r  c o m m o n  d e f e n s e ,  i t  i s  the p o l i c y  of the C o n g r e s s  
and the p u r p o s e  and in t en t  of th i s  Act  to p r o v i d e  fo r  the  a c q u i s -  
t i on  and r e t e n t i o n  of s t o c k s  of t h e s e  m a t e r i a l s  and to  e n c o u r a g e  
the  c o n s e r v a t i o n  and d e v e l o p m e n t  of s o u r c e s  of t h e s e  m a t e r i a l s  



wi th in  the  Un i t ed  S ta tes ,  and t h e r e b y  d e c r e a s e  and p r e v e n t  
w h e r e v e r  p o s s i b l e  a d a n g e r o u s  and c o s t l y  d e p e n d e n c e  of the  
Un i t ed  S ta tes  upon f o r e i g n  n a t i o n s  for  s u p p l i e s  of t h e s e  m a t e -  

, !  

r i a l s  in t i m e s  of n a t i o n a l  e m e r g e n c y .  

I shou ld  l ike  to p i ck  out a few w o r d s  f r o m  that  p r e a m b l e  and d i s c u s s  
the i m p l i c a t i o n s  c o n t a i n e d  in  t h e m .  F i r s t ,  the ac t  s p e a k s  of " n a t u r a l  
r e s o u r c e s ,  so  i t  i s  b a s i c a l l y  c o n c e r n e d  with m e t a l s ,  m i n e r a l s ,  and  
a g r i c u l t u r a l  p r o d u c t s ,  r a t h e r  than  wi th  m a n u f a c t u r e d  a r t i c l e s .  The  Con-  
g r e s s  no ted  that  in c e r t a i n  s t r a t e g i c  and c r i t i c a l  m a t e r i a l s  Un i t ed  S ta tes  
r e s o u r c e s  a r e  e i t h e r  " d e f i c i e n t "  or  " i n s u f f i c i e n t l y  d e v e l o p e d . "  C o n s e -  
quen t ly ,  a l t hough  t h e r e  m a y  be enough  of a m a t e r i a l  h e r e  in a l o w - g r a d e  
f o r m  in  the  g round ,  but  not  s u f f i c i e n t l y  d e v e l o p e d  to ca l l  upon r e a d i l y ,  
t h e r e  is  an i m p l i e d  n e e d  for  s t ockp i l i ng .  F u r t h e r  the  C o n g r e s s  was  in -  
t e r e s t e d  in  supp ly ing  the  " i n d u s t r i a l ,  m i l i t a r y ,  and nava l  n e e d s  of the  
c o u n t r y . "  " I n d u s t r i a l "  i s  i n c l u d e d  b e c a u s e  they  w e r e  v e r y  m u c h  c o n -  
c e r n e d  wi th  the  who le  e c o n o m y  of the  Na t ion  in  t i m e  of w a r .  T h e y  m e n -  
t i oned  " m i l i t a r y "  and "nava l ,  " but  not  " A i r  F o r c e , "  b e c a u s e  th i s  ac t  
was  p a s s e d  in  1946, w h e n  we had  only  the  A r m y  and Navy and t h e y  s t i l l  
h a d n ' t  c o m e  to the  1947 r e o r g a n i z a t i o n  of the  D e p a r t m e n t  of D e f e n s e .  I 
a m  s u r e  tha t  ff t hey  w e r e  to r e w r i t e  the ac t  t oday  they  would a l s o  i nc lude  

the  Ai r  F o r c e .  

The  ac t  c o v e r s  " n e e d s  of the  c o u n t r y  fo r  c o m m o n  d e f e n s e . "  T h e s e  
then  a r e  d e f e n s e  n e e d s ,  not  p e a c e t i m e  n e e d s .  The  ac t  a l s o  n o t e s  the  
n e e d  fo r  d e v e l o p i n g  s o u r c e s  of m a t e r i a l s  wi th in  the  coun t ry .  One m a j o r  
p h r a s e  s u b j e c t  to a lo t  of i n t e r p r e t a t i o n  is: " d e c r e a s e  and p r e v e n t  
w h e r e v e r  p o s s i b l e .  " It i s  one th ing  to " d e c r e a s e "  d e p e n d e n c e ,  and 
a n o t h e r  th ing  to " p r e v e n t  i t  w h e r e v e r  p o s s i b l e .  " L i k e w i s e  " d a n g e r o u s  
and c o s t l y  d e p e n d e n c e "  can  be s u b j e c t  to w i d e l y  v a r y i n g  i n t e r p r e t a t i o n s .  

The  o p e r a t i o n s  u n d e r  the 1946 Act  h a v e  b e e n  u n d e r w a y  fo r  11 y e a r s  
now. In the  y e a r s  i m m e d i a t e l y  fo l lowing  Wor ld  War  II t h e r e  w a s n ' t  
r e a l l y  too g r e a t  a s t o c k p i l i n g  a c t i v i t y ,  b e c a u s e  p r o c u r e m e n t  of new m a -  
t e r i a l s  was  l i m i t e d  by funds  and it  was  a l s o  n e c e s s a r y  to avoid  i n t e r -  
f e r i n g  with i n d u s t r i a l  u s e s  of m a t e r i a l s .  I m i g h t  s ay  tha t ,  wh i l e  t h i s  
i s  the  1946 Act ,  the  c o n c e r n  of C o n g r e s s  and of the G o v e r n m e n t  wi th  
a s s u r i n g  a d e q u a t e  s u p p l i e s  of m a t e r i a l  for  the d e f e n s e  of the  c o u n t r y  
g o e s  m u c h  f u r t h e r  b a c k  than  that .  Some  of the e a r l y  a c t s  s h o r t l y  a f t e r  
the  R e v o l u t i o n a r y  War  w e r e  i n t e n d e d  to p r o t e c t  i n d u s t r i e s  in th i s  c o u n -  
t r y  tha t  w e r e  e s s e n t i a l  fo r  d e f e n s e  p u r p o s e s .  

In the r a w  m a t e r i a l s  f i e ld  I r e c a l l  r e a d i n g  s o m e  h e a r i n g s  h e l d  in  
the  1880 ' s  when  the C o n g r e s s  was  c o n c e r n e d  with the q u e s t i o n  of w h e t h e r  
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we shou ld  h a v e  a s t e e l  N a v y  to take  the  p l a c e  of our  w o o d e n  Navy.  
A m o n g  the q u e s t i o n s  C o n s i d e r e d  w e r e :  Do we h a v e  an  a d e q u a t e  supp ly  
of i r o n  o r e  and coa l  and m a n g a n e s e  and c h r o m e  to m a k e  the s t e e l  fo r  
the  s t e e l  N a v y ?  T h e y  w e r e  f o r w a r d - l o o k i n g  in t h o s e  days .  

T h e n  we f ind in the e a r l y  1900 ' s ,  when  m u c h  of the  Navy  was  s t i l l  
f u e l e d  by coa l ,  tha t  the  nava l  p e t r o l e u m  r e s e r v e s  in C a l i f o r n i a  w e r e  
e s t a b l i s h e d .  About  the s a m e  t i m e  s p e c i a l  r e s e r v e s  of h i g h - q u a l i t y  coa l  
in  A l a s k a  w e r e  s e t  a s ide  p r i m a r i l y  fo r  the  u s e  of the  Navy.  So aga in  
we s e e  tha t  t i m e l y  p r o v i s i o n  was  m a d e  to m e e t  f u tu r e  d e f e n s e  n e e d s .  

The  n e e d  fo r  s t o c k p i l e s  of s t r a t e g i c  m a t e r i a l s  was  r e c o g n i z e d  in 
Wor ld  War  I. In i t s  f ina l  r e p o r t  the  War  I n d u s t r i e s  B o a r d  r e c o m m e n d e d  
s t o c k p i l e s  of s t r a t e g i c  m a t e r i a l s  to p r e v e n t  d e p e n d e n c e  on f o r e i g n  coun-  
t r i e s .  L i t t l e  was  done,  h o w e v e r ,  unt i l  1939 when  the  f i r s t  S tockp i l e  Act  
was  p a s s e d ,  but  a p p r o p r i a t i o n s  w e r e  v e r y  s m a l l ,  t o t a l l i n g  only  about  
$70 m i l l i o n .  When  Wor ld  War  II s t a r t e d  t h e r e  was  l i t t l e  on hand  in the  
s t r a t e g i c  s t o c k p i l e .  

So, p r o f i t i n g  f r o m  th i s  whole  e x p e r i e n c e ,  the 1946 Act  was  p a s s e d .  
H o w e v e r ,  in the  p e r i o d  f r o m  1946 t h rough  1950, when  m a t e r i a l s  w e r e  
a v a i l a b l e  and p r i c e s  w e r e  f a i r l y  low, su f f i c i en t  funds  w e r e  not  a v a i l a b l e  
to a d e q u a t e l y  bu i ld  up the s t o c k p i l e .  

The  K o r e a n  War  s t a r t e d  in June  of 1950, and at  tha t  t i m e  t h e r e  was  
only  $ 1 . 6  b i l l i on  wor th  of m a t e r i a l  on hand in the s t o c k p i l e .  Today ,  as  
Cap ta in  Owen i n d i c a t e d ,  the m a t e r i a l s  on hand in the s t o c k p i l e  a re  w o r t h  
about  $ 6 . 2  b i l l i o n  and t h e r e  a r e  add i t i ona l  m a t e r i a l s  in G o v e r n m e n t  in-  
v e n t o r i e s  w o r t h  about  $1 b i l l i on  m o r e .  T h a t ' s  a r e a l  i m p r o v e m e n t .  

L e t  m e  d e s c r i b e  the p r o c e s s  by wh ich  s t o c k p i l e  o b j e c t i v e s  a r e  
d e t e r m i n e d .  T h i s  is  done by the Off ice  of D e f e n s e  M o b i l i z a t i o n ,  with 
the  aid of a n u m b e r  of i n t e r a g e n c y  c o m m o d i t y  c o m m i t t e e s ,  c o m p o s e d  
of e x p e r t s  f r o m  s e v e r a l  m a j o r  G o v e r n m e n t  D e p a r t m e n t s ,  i n c l u d i n g  
I n t e r i o r ,  C o m m e r c e ,  A g r i c u l t u r e ,  D e f e n s e ,  and State .  The  w o r k  of 
the  c o m m o d i t y  c o m m i t t e e s  i s  t hen  r e v i e w e d  by the  ODM's  I n t e r d e p a r t -  
m e n t a l  M a t e r i a l s  A d v i s o r y  C o m m i t t e e .  F i n a l l y ,  the D i r e c t o r  of ODM ~ 
h a s  the  u l t i m a t e  r e s p o n s i b i l i t y  fo r  d e t e r m i n i n g  the  q u a n t i t i e s  and qua l i -  
t i e s  of m a t e r i a l s  to be s t o c k p i l e d .  

Two m a j o r  s t e p s  a r e  i nvo lved  in the d e t e r m i n a t i o n  of the q u a n t i t i e s  
of m a t e r i a l s  to be s t o c k p i l e d  u n d e r  the  p r o v i s i o n s  of the S tockp i l i ng  Act .  
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T h e s e  a r e  (1) e s t i m a t i n g  r e q u i r e m e n t s  in a f u tu r e  d e f e n s e  e m e r g e n c y  
and (2) e s t i m a t i n g  s u p p l i e s  tha t  can  be  r e l i e d  upon d u r i n g  an e m e r g e n c y .  

Up to now, a t t e m p t s  have  b e e n  m a d e  to c o m p u t e  r e q u i r e m e n t s  in  
a d e f e n s e  e m e r g e n c y  fo r  f ive  m a j o r  s e c t o r s  of the e c o n o m y .  T h e s e  
s e c t o r s  a r e :  

a. M i l i t a r y - - i n c l u d i n g  the  A r m y ,  Navy,  A i r  F o r c e ,  and M a r i n e  
C o r p s .  

b. A t o m i c  e n e r g y  p r o g r a m s .  

c. E s s e n t i a l  i n d u s t r i a l - - i n c l u d i n g  the n e e d s  of m a j o r  d e f e n s e -  
s u p p o r t i n g  i n d u s t r i e s ,  such  as  the r a i l r o a d s ,  e l e c t r i c  p o w e r  g e n e r a t i o n ,  
and sh ipp ing .  

d. E s s e n t i a l  c i v i l i a n - - i n c l u d i n g  the  n e e d s  of i n d i v i d u a l s  fo r  food,  
c lo th ing ,  s h e l t e r ,  and hea t .  

e. E s s e n t i a l  e x p o r t s - - f o r  e x a m p l e ,  w h e r e  the Uni t ed  S ta te s  i s  a 
m a j o r  s u p p l i e r  of e s s e n t i a l  r a w  m a t e r i a l s  to o t h e r  na t i ons  of the f r e e  
w o r l d  as  in the  c a s e  of n a t u r a l  s u l p h u r  and m o l y b d e n u m .  

F o r  m a n y  m a t e r i a l s  it i s  d i f f i cu l t  to m a k e  a c c u r a t e  r e q u i r e m e n t s  
e s t i m a t e s  for  e a c h  s e g m e n t  of the  e c o n o m y .  C o n s e q u e n t l y ,  fo r  m a n y  
m a t e r i a l s  r e c o u r s e  has  b e e n  had to e s t i m a t i n g  fu tu r e  r e q u i r e m e n t s  by  
b a s i n g  the  e s t i m a t e s  on n o r m a l  i n d u s t r i a l  c o n s u m p t i o n  p a t t e r n s ,  m o d i -  
f i ed  fo r  c o n s e r v a t i o n  and s u b s t i t u t i o n  p r a c t i c e s  tha t  would be f e a s i b l e  in  
a d e f e n s e  e m e r g e n c y .  The  D e f e n s e  D e p a r t m e n t  n o r m a l l y  h a s  c o m p u t e d  
r e q u i r e m e n t s  for  a 3 - y e a r  p e r i o d ,  and the ODM then  e x t r a p o l a t e s  such  
da ta  to c o v e r  the  b a s i c  5 - y e a r  p e r i o d  used  in m a k i n g  s t o c k p i l e  c a l c u l a -  
t ions .  

In e s t i m a t i n g  s u p p l i e s  that  can  be r e l i e d  upon in t i m e  of e m e r g e n c y ,  
the  ODM g e n e r a l l y  b a s e s  i t s  e s t i m a t e s  on e x i s t i n g  p r o d u c t i v e  c a p a c i t y  
and known r e s o u r c e s  in the  Uni ted  S ta tes  and e l s e w h e r e  in  the  f r e e  wor ld .  
H o w e v e r ,  o f f s h o r e  s o u r c e s ,  which  a r e  c l e a r l y  i n d i c a t e d  by  the  Jo in t  
C h i e f s  of Staff to be c o n s i d e r e d  i n a c c e s s i b l e  in t i m e  of w a r ,  a r e  not r e -  
l i e d  upon at  a l l .  Then ,  b a s e d  on adv i ce  f r o m  ~he D e p a r t m e n t  of State  
and other informed agencies, certain safety factors, or "discounts, " are 
applied to normal overseas peacetime supplies to the United States to 
make provision for political and economic instability in foreign countries, 
the possibilities of sabotage, and possible shipping losses on overseas 
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supp ly  l a n e s .  Safe ty  f a c t o r s  a r e  a l s o  app l i ed  to n o r m a l  s o u r c e s  of 
supp ly  in  the  Uni t ed  S ta tes  i t s e l f  when  t h e s e  a r e  p a r t i c u l a r l y  v u l n e r -  
able  to a t t ack ,  s a b o t a g e ,  f i r e s ,  f loods ,  or  o t h e r  d i s a s t e r s ,  or  when  
t h e r e  a r e  p a r t i c u l a r l y  d a n g e r o u s  c o n c e n t r a t i o n s  of p r o d u c t i o n .  

M i n i m u m  Stockp i le  O b j e c t i v e s  for  a 5 - y e a r  war  a r e  g e n e r a l l y  
e s t a b l i s h e d  to equa l  the d e f i c i t s  b e t w e e n  5 - y e a r  r e q u i r e m e n t s  and the 
r e l i a b l e  s u p p l i e s  c o m p u t e d  as  d e s c r i b e d  above .  

T h i s  was  the  s y s t e m  tha t  was  in o p e r a t i o n  unt i l  about  1953 when  
P r e s i d e n t  E i s e n h o w e r  and the  new A d m i n i s t r a t i o n  took a n o t h e r  l ook  at 
the  s t o c k p i l e  s y s t e m .  I don ' t  n e e d  to t e l l  you tha t  the  P r e s i d e n t ,  b e i n g  
a m i l i t a r y  m a n ,  was  p a r t i c u l a r l y  a w a r e  of s o m e  of t h e s e  s t r a t e g i c  m a -  
t e r i a l  p r o b l e m s .  In fac t  I b e l i e v e  tha t  in the  c o u r s e  of s o m e  of the 
e a r l y  s t u d i e s  of the  War  D e p a r t m e n t  G e n e r a l  Staff p r i o r  to Wor ld  War  II 
he  had w o r k e d  on s t r a t e g i c  m a t e r i a l s  p r o b l e m s .  Hav ing  a t t e n d e d  the  
C o l l e g e  h e r e ,  he  undoub t ed ly  had  qui te  a b a c k g r o u n d  in the  sub j ec t .  

The  q u e s t i o n  was:  "Have  we fu l ly  c a r r i e d  out the  m a n d a t e  of the 
ac t  to p r e v e n t  w h e r e v e r  p o s s i b l e  d a n g e r o u s  and c o s t l y  d e p e n d e n c e  on 
f o r e i g n  s o u r c e s ? "  The  M i n i m u m  Stockpi le  O b j e c t i v e s  c l e a r l y  d e c r e a s e d  
d e p e n d e n c e ,  but  s t i l l  t hey  a s s u m e d  s o m e  r e l i a n c e  on f o r e i g n  s o u r c e s .  
A c c o r d i n g l y ,  fo l lowing  r e c o m m e n d a t i o n s  of the P r e s i d e n t ' s  C a b i n e t  
C o m m i t t e e  on M i n e r a l s  P o l i c y ,  a s e c o n d  s e t  of s t o c k p i l e  o b j e c t i v e s  
known as L o n g - T e r m  Stockpi le  O b j e c t i v e s ,  was  e s t a b l i s h e d  fo r  ~he n o n -  
p e r i s h a b l e  m e t a l s  and m i n e r a l s .  In e s t i m a t i n g  a v a i l a b l e  s u p p l i e s  in  
th i s  s e c o n d  ca l cu l a t i on ,  a l l  the d i s t an t  and d a n g e r o u s  s o u r c e s  a r e  d i s -  
coun ted  ful ly ,  and only  n e a r b y  s o u r c e s  in the Nor th  A m e r i c a n  a r e a  
a r e  r e l i e d  upon.  B e c a u s e  the M i n i m u m  Stockpi le  O b j e c t i v e s  r e p r e s e n t  
the  q u a n t i t i e s  m o s t  u r g e n t l y  n e e d e d  fo r  d e f e n s e  p u r p o s e s ,  t hey  w e r e  to 
be a c q u i r e d  as  qu i ck ly  as  p o s s i b l e ,  pay ing  a b o v e - m a r k e t  p r i c e s  ff n e e d  
be ,  o r  expand ing  the supp ly  by  o t h e r  i n c e n t i v e s .  Once  hav ing  r e a c h e d  
the  M i n i m u m  O b j e c t i v e s ,  and r e c o g n i z i n g  tha t  the L o n g - T e r m  O b j e c -  
t i v e s  r e p r e s e n t  a g r e a t e r  d e g r e e  of s e c u r i t y ,  t h e y  w e r e  to be a c q u i r e d  
only  when  i t  cou ld  be done at  r e a s o n a b l e  p r i c e s  and wi thou t  i n t e r f e r i n g  
wi th  n o r m a l  i n d u s t r i a l  n e e d s .  

W h e r e  do we s t and  at  the p r e s e n t  t i m e ?  The  f i g u r e s  as  of 30 June 
1957, wh ich  a r e  the  m o s t  r e c e n t  ones  tha t  have  b e e n  p u b l i s h e d  show 
that  the M i n i m t u n  S tockp i l e  O b j e c t i v e s  fo r  a l l  the 75 m a t e r i a l s  a r e  
v a l u e d  at about  $ 6 . 2  b i l l i on .  



%.: 

T h e s e  75 m a t e r i a l s  i nc lude  abaca  and s i s a l ,  which  a r e  c o r d a g e  
f i b e r s ,  and op ium,  wh ich  is  a c r u d e  d rug ,  as  wel l  as  m o s t  of the m e t -  
a l s  and m i n e r a l s  tha t  anyone  could  n a m e ,  such  as  c o p p e r ,  l e ad ,  z inc ,  
t in ,  a n t i m o n y ,  c h r o m e ,  and m a n g a n e s e .  T a b l e  1, page  7, i s  the c o m -  
p l e t e  c u r r e n t  l i s t .  On hand  t o w a r d  the M i n i m u m  O b j e c t i v e s  w e r e  m a -  
t e r i a l s  v a l u e d  at  $5 b i l l i on ,  and fo r  47 of the  s t r a t e g i c  m a t e r i a l s  the  
M i n i m u m  O b j e c t i v e s  had  b e e n  r e a c h e d .  

As fo r  the L o n g - T e r m  O b j e c t i v e s ,  the  l o n g - t e r m  i n c r e m e n t  added  
about  $ 3 . 8  b i l l i o n  to  the  to ta l .  L o n g - T e r m  O b j e c t i v e s  a r e  e s t a b l i s h e d  
on ly  fo r  the  m e t a l s  and m i n e r a l s - - n o t  fo r  the  s m a l l  n u m b e r  of a g r i -  
c u l t u r a l  i t e m s ,  b e c a u s e  the a g r i c u l t u r a l  i t e m s  and the  d r u g s  g e n e r a l l y  
a r e  s u b j e c t  to d e t e r i o r a t i o n ,  t h e y  r e q u i r e  m u c h  m o r e  c o s t l y  s t o r a g e ,  
and m a n y  of t h e m  r e q u i r e  r o t a t i o n .  So the  L o n g - T e r m  O b j e c t i v e s  e x i s t  
on ly  fo r  the m e t a l s  and m i n e r a l s ,  which  a r e  r e l a t i v e l y  i n e r t ,  cheap  to 
s t o r e ,  and don ' t  d e t e r i o r a t e .  

The  to ta l  va lue  of the s t o c k p i l e ,  i nc lud ing  M i n i m u m  and L o n g - T e r m  
O b j e c t i v e s ,  c o m e s  to about  $10 b i l l ion .  As Cap ta in  Owen i n d i c a t e d ,  
m a t e r i a l s  v a l u e d  at  $ 6 . 2  b i l l i o n s  a r e  now p h y s i c a l l y  on hand  in the s t r a -  
t eg i c  s t o c k p i l e ,  whi le  m a t e r i a l s  va lued  at about  an add i t i ona l  $1 b i l l i o n  
s r e  in the  D e f e n s e  P r o d u c t i o n  Act  i n v e n t o r y  and in the Supplementa~  
S tockp i l e .  

The  s t o c k p i l e s  i nc lude  o v e r  25 .5  m i l l i o n  tons  of s t r a t e g i c  m a t e r i a l s .  
So tha t  would  be e q u i v a l e n t  to o v e r  2 ,550  1 0 , 0 0 0 - t o n  v e s s e l  l o a d s  tha t  
would not  h a v e  to be i m p o r t e d  in w a r t i m e .  

So f a r  I have  d e s c r i b e d  the s i t u a t i o n  as  it was  un t i l  r e c e n t l y .  R e -  
c e n t l y  s a v i n g  m o n e y  ha s  b e c o m e  v e r y  i m p o r t a n t .  Saving m o n e y  ha s  
a lways  b e e n  i m p o r t a n t ,  and it  i s  v e r y  i m p o r t a n t  now, too.  In l ook ing  
at the  s t o c k p i l e ,  p e o p l e  w o n d e r e d  w h e t h e r  the G o v e r n m e n t  was  s t i l l  
do ing  the  r i g h t  th ing.  The  s t o c k p i l e  had b e e n  b a s e d  on a 5 - y e a r  w a r .  
Now m a n y  peop l e  th ink  we m a y  not  have  a 5 - y e a r  war .  We s p e n t  a lo t  
of m o n e y  and h a v e  o v e r  $7 b i l l i o n  w o r t h  of m a t e r i a l  on hand  and m o r e  
c o m i n g  in. C o n s e q u e n t l y ,  un t i l  the s i t ua t i on  could be t h o r o u g h l y  e v a l -  
ua t ed ,  ODM l i m i t e d  new p r o c u r e m e n t  to what  t h e y  ca l l  t h e . P r o c u r e m e n t  
P r i o r i t y  L e v e l .  

The  P r o c u r e m e n t  P r i o r i t y  L e v e l  is  the de f i c i t  tha t  would e x i s t  in  
the f i r s t  t h r e e  y e a r s  of an e m e r g e n c y ,  a s s u m i n g  r e a s o n a b l e  r e l i a n c e  on 
a l l  a c c e s s i b l e  f o r e i g n  s o u r c e s .  In o t h e r  w o r d s ,  it i s  a m i n i m u m  s t o c k -  
p i l e  o b j e c t i v e  b a s e d  on t h r e e  y e a r s  i n s t e a d  of f ive  y e a r s .  

. .  



T a b l e  1 

CURRENT LIST OF 
STRATEGIC AND CRITICAL MATERIALS FOR STOCKPILIHG 

December 2, 1957 

GROUP I MATERIALS 

The following list constitutes Group I of the materials in the strategic stockpile. These materials 
have been or may be acquired through purchase pursuant to Section 3(a), and by transfer'of Government- 
owned surpluses pursuant to Section 6(a) of Public Law 520, 79th Congress. All materials purchased 
must conform to stockpile specifications. Some of these materials are not under active procurement. 

1. Abrasives, Crude Aluminum Oxide 38. Magnesium 
2. Agsr 39. Manganese, Battery Grade, Natural Ore 
3. Aluminum 40. Manganese, Battery Grade, Synthetic Dioxide 
4. Antimony 41. Manganese, Chemical Grade, Type A Ore 
5. Asbestos, Amosite 42. Manganese, Chemical Grade, Type B Ore 
6. Asbestos, Chrysotile 43. Manganese Ore, Metallurgical Grade 
7. Asbestos, Crocidolite 44. Mercury 
8. Bauxite, Metal Grade, Jamaica Type 45. Mica, Muscovite Block, 
9. Bauxite, Metal Grade, Surinam Type Staine~ A/B and Better 

10. Bauxite, neiractory Grade 46. Mice, Muscovite Film, 
First and Second Qualities 

11. Beryl 47. Mica, Muscovite Splittings 
12. Bismuth 68. Mica, Phlogepite Splittings 
13. Cadmium 49. Molybdenum 
14. Castor Oil 50. Nickel 
1S. Celestite 
16. Chromite, Chemical Grade 51. Opium 
17. Chromite, Metallurgical Grade 52. Palm 0il 

53. Platinum Group Metals, Iridium 
18. Chromite, Refractory Grade 54. Platinum Group Metals, Palladium 
19. Cobalt 55. Platinum Group Metals, Platinum 
20. Coconut Oil 56. Pyrethrum 
21. Columbite 57. Quartz Crystals 
22. Copper 58. Quinidine 
23. Cordage Fibers, Abaca 59. Rare Earths 
24. Cordage Fibers, Sisal 60. Rubber, Crude Natural 
25. Diamond Dies, Small 61. Selenium 
26. Diamonds, Industrial, Bort 62. Shellac 
27. Diamonds, Industrial, Stones 63. Silicon Carbide, Crude 
28. Feathers and Down, Watorfowl 64. Silk, Raw 
29. Flaorapar, AcidGrade 65. Silk Waste and Noils 
30. Fluorapar, Metallurgical Grade 
31. Graphite, Ceylon-Crystalline& Amorphous 66. Sperm Oil 
32. Graphite, Madagascar-Crystalline Flake & Fines 67. Talc, Steatite, Block 
33. Graphite, other than Ceylon & Madagascar-Crystalline 68. Taatalite 

• 69. Tin 
34. Hyoseiae 70. Tungsten 
85. iodine 71. Vanadium 
36. Jewel Bearings 72. Vegetable Tannin Extract, Chestnut 
37. Lead 73. Vegetable Tannin Extract, Quebracho 

74. Vegetable Tannin Ir~xtract, Wattle 
75. Zinc 

GROUP 11 MATERIALS 

The following l ist constitutes Group 17 of the materials in the strategic stockpile. These materials 
have been acquired principally through transfer of Government- owned surpluses pursuant to ..Section 6 ( a~ 
of Public Law 520, 79tk Congress. None is under procurement. 

1. Bauxite, Abrasive 6. Mica, Phlogopite Block 
2. Corundum 7. Rutile 
3. Cryolite, Natural 8. Sapphire and Ruby 
4. Diamond Dies, other than small 9. Talc, Steatite, Ground 
S. Mica, Muscovite Block, Stained B and Lower 10. Titanium Sponge* 

11. Wool 

* As of June 30, titanium sponge was on the Group 1 list; i t  was 
transferred to Group 11 on September 11,1957. 
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T h e  v a l u e  of the P r o c u r e m e n t  P r i o r i t y  L e v e l s  fo r  the  75 m a t e r i a l s  
i s  $ 3 . 4  b i l l i o n ,  and m a t e r i a l s  on hand  t o w a r d  t h e s e  l i m i t e d  l e v e l s  a r e  
v a l u e d  at  $ 3 . 1  b i l l i on .  Of the  75 s t r a t e g i c  and c r i t i c a l  m a t e r i a l s ,  63 
h a v e  r e a c h e d  the  P r o c u r e m e n t  P r i o r i t y  L e v e l s .  

The  c o n c l u s i o n  tha t  we c o m e  to,  then ,  i s  tha t  n e w  p r o c u r e m e n t  
f o r  the  s t r a t e g i c  s t o c k p i l e  is  p r e t t y  m u c h  o v e r ,  a l t h o u g h  the  G o v e r n -  
m e n t  wi l l  c o n t i n u e  to t ake  d e l i v e r y  on a s u b s t a n t i a l  n u m b e r  of old c o n -  
t r a c t s  tha t  w e r e  m a d e  s e v e r a l  y e a r s  ago ,  and s o m e  f ew  m a t e r i a l s  a r e  
s t i l l  f a r  f r o m  b e i n g  s t o c k p i l e d  in  a d e q u a t e  quan t i t y .  

I s h o u l d  l i k e  to d e s c r i b e  s o m e  of t h o s e  old c o n t r a c t s  v e r y  b r i e f l y .  
When  the  G o v e r n m e n t  b e l i e v e s  tha t  r e l i a b l e  s u p p l i e s  a r e  l e s s  t han  f u t u r e  
r e q u i r e m e n t s ,  t h e r e  a r e  a v a r i e t y  of w a y s  in  w h i c h  tha t  d e f i c i t  c an  be  
m e t .  S t o c k p i l i n g  is  not  the  on ly  so lu t ion .  T h e r e  m a y  be  b e t t e r  w a y s ,  
c h e a p e r  ways  in the  long  r u n ,  and m o r e  s a t i s f a c t o r y  w a y s  of m e e t i n g  
the  n a t i o n a l  d e f i c i t .  

T h i s  w a s  r e c o g n i z e d  by  the  G o v e r n m e n t  and the  C o n g r e s s  in  1950, 
s h o r t l y  a f t e r  the s t a r t  of the  K o r e a n  W a r ,  w h e n  the  C o n g r e s s  p a s s e d  
the  D e f e n s e ' P r o d u c t i o n  Ac t ,  by  a m e n d m e n t  to the  I n t e r n a l  R e v e n u e  C o d e ,  
a l s o  p e r m i t t e d  a c c e l e r a t e d  a m o r t i z a t i o n  of the  c o s t  of n e w  d e f e n s e  f a -  
c i l i t i e s .  W h e r e  t h e r e  i s  a d e q u a t e  d o m e s t i c  p r o d u c t i o n ,  t h e r e  is  l e s s  
n e e d  or  none  a t  a l l  f o r  a s t o c k p i l e .  

The  p r e f e r r e d  w a y  of m e e t i n g  any  s h o r t a g e  in th i s  c o u n t r y  i s  to 
h a v e  a go ing  d o m e s t i c  i n d u s t r y .  

Our  s t e e l  i n d u s t r y  had  a r a t e d  c a p a c i t y  of abou t  100 m i l l i o n  t ons  at  
the  t i m e  the K o r e a n  W a r  s t a r t e d .  It i s  now at  s o m e w h a t  o v e r  140 m i l -  
l i on  t ons .  Much  of the i n c r e a s e  f r o m  1950 to 1953 c a m e  about  t h r o u g h  
a s s i s t a n c e  p r o v i d e d  by  a c c e l e r a t e d  tax  a m o r t i z a t i o n .  We do not  s t o c k -  
p i l e  s t e e l  b e c a u s e  we have  g e n e r a l l y  an a d e q u a t e  d o m e s t i c  i n d u s t r y ,  
a l t h o u g h  c e r t a i n  s h a p e s  and  f o r m s  cou ld  be c r i t i c a l  in  a f u t u r e  e m e r -  
g e n c y .  

In  the  c a s e  of a l u m i n u m  and c o p p e r ,  the  p r o b l e m  was  a l i t t l e  m o r e  
c o m p l e x .  A c c e l e r a t e d  tax  a m o r t i z a t i o n  a lone  w a s  no t  enough  of an in -  
c e n t i v e  fo r  the  d o m e s t i c  i n d u s t r y  to expand  i t s  p r o d u c t i o n .  If t h e y  did 
no t  e xpa nd ,  v e r y  l a r g e  s t o c k p i l e s  would  h a v e  b e e n  n e e d e d .  So a d e c i -  
s i o n  w a s  m a d e  to t r y  to s t r i k e  s o m e  r e a s o n a b l e  b a l a n c e  b e t w e e n  e x -  
p a n d i n g  the d o m e s t i c  p r o d u c t i o n  s o m e w h a t  and buy ing  s o m e  fo r  the 
s t o c k p i l e ,  on the  t h e o r y  tha t  the v e r y  c o n t r a c t s  tha t  w e r e  m a d e  fo r  the  
s t o c k p i l e  would  s e r v e  as  the i n c e n t i v e  to expand  the p r o d u c t i o n .  
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v L e t  m e  g ive  you an  i l l u s t r a t i o n  of a t y p i c a l  c o p p e r  c o n t r a c t  of the  
type  m a d e  to s t i m u l a t e  d o m e s t i c  m i n e  expans ion .  At  the  t i m e  the  c o n -  
t r a c t  was  m a d e  in  1951 the  Un i t ed  S ta te s  c e i l i n g  p r i c e  was  24 .5  c e n t s  
a pound.  The  G o v e r n m e n t  g u a r a n t e e d  to buy the  e n t i r e  output  fo r  a 
c e r t a i n  n u m b e r  of y e a r s  at  24 .5  c e n t s  a pound (with  e s c a l a t i o n  fo r  c e r -  
t a i n  cos t s )  ff i t  couldnVt be  so ld  e l s e w h e r e .  T h i s  c o n t r a c t  was  m a d e  
u n d e r  the  D e f e n s e  P r o d u c t i o n  Act .  As long as the  d e m a n d  fo r  c o p p e r  
was  g o o d - - a n d  p a r t  of ,,hat d e m a n d  was  o c c a s i o n e d  by m i l i t a r y  and o the r  
d e f e n s e  p r o g r a m s  in  the  t i m e  of the  Konean  W a r - - t h a t  c o p p e r  m o v e d  
to the  c o n s u m i n g  i n d u s t r y ;  the  G o v e r n m e n t  did not  t ake  t i t l e  to i t  at  al l .  
But  the  m i n e  went  a h e a d  and e x p a n d e d  b e c a u s e  t h e y  k n e w  t h e y  had  a 
h o m e  fo r  t h e i r  output  ff t h e y  cou ldn t t  s e l l  i t  ~o p r i v a t e  i n d u s t r y .  

Some  ind iv idua l  c o n t r a c t s  of t h i s  type i n v o l v e d  o v e r  $100 m i l l i o n  
u n d e r  the  D e f e n s e  P r o d u c t i o n  Act .  S ince  the  m i n e  o w n e r s  d i d n ' t  h a v e  
enough  m o n e y  of t h e i r  own,  e v e n  with the c o n t r a c t  g u a r a n t e e i n g  a m a r -  
ke t ,  the  R F C ,  w h i c h  was  in  e x i s t e n c e  then ,  m a d e  m a j o r  l o a n s  i nvo lv ing  
m a n y  m i l l i o n s  of d o l l a r s .  Then ,  b e c a u s e  the h i g h e r  the  p e r c e n t a g e  of 
a c c e l e r a t e d  a m o r t i z a t i o n  a l l o w e d ,  the  l o w e r  the  un i t  p r i c e ,  t h e s e  o p e r a -  
t i ons  a l s o  w e r e  a l lowed  about  75 p e r c e n t  a c c e l e r a t e d  tax  a m o r t i z a t i o n .  

So t h e y  had  a c o m b i n a t i o n  of t h r e e  i n c e n t i v e s - - a c c e l e r a t e d  tax 
a m o r t i z a t i o n ,  a G o v e r n m e n t  loan ,  and a g u a r a n t e e d  m a r k e t .  U n d e r  a 
v a r i e t y  of c o n t r a c t s  of the  type  d e s c r i b e d ,  o v e r  250 ,000  tons  of annua l  
c o p p e r  p r o d u c t i o n  w e r e  added  to th i s  countryOs d o m e s t i c  p r o d u c t i o n .  

U n d e r  a g roup  of c o n t r a c t s  of v e r y  s i m i l a r  n a t u r e ,  though not  g e n -  
e r a l l y  i n c l u d i n g  R F C  l o a n s ,  the  Uni ted  S ta te s  a l u m i n u m  i n d u s t r y ,  wh ich  
had  about  850 ,000  tons  annua l  c a p a c i t y  at the  s t a r t  of the  K o r e a n  War ,  
e x p a n d e d  to  1 .75 m i l l i o n  tons .  Tha t  is  m o r e  than  100 p e r c e n t  e x p a n s i o n .  
In the  c a s e  of a l u m i n u m  the m a j o r  i n c e n t i v e s  w e r e  85 p e r c e n t  a c c e l -  
e r a t e d  ~ m o r t i z ~ t i o n  and 5 - y e a r  g u a r a n t e e d  p r o c u r e m e n t  c o n t r a c t s .  
With one e x c e p t i o n  t h o s e  c o n t r a c t s  have  jus t  about  r u n  out. But  the 
c a p a c i t y  wi l l  be t h e r e ,  and in  c a s e  of a war  we can  ca l l  upon it.  

Add i t i ona l l y ,  the  a l u m i n u m  i n d u s t r y ,  wi thou t  any G o v e r n m e n t  in -  
c e n t i v e ,  i s  now pu t t ing  in add i t i ona l  p l a n t s  fo r  s e v e r a l  h u n d r e d s  of 
t h o u s a n d s  of tons  of a d d i t i o n a l  capac i ty .  With  th i s  g r e a t  d o m e s t i c  
a l u m i n u m  p r o d u c t i v e  capac i t y ,  the  n e e d  fo r  a G o v e r n m e n t  s t o c k p i l e  
shou ld  be s m a l l e r .  

It i s  v e r y  h a r d  to  hi t  an exac t  b a l a n c e  b e t w e e n  e x p a n s i o n  and s t o c k -  
p i l ing .  S o m e t i m e s  o v e r - e x p a n s i o n  r e s u l t s .  I m i g h t  s ay  tha t  in the 

j 9 



e a r l y  days  w h e n  I had  s o m e t h i n g  to do wi th  t h e s e  p r o g r a m s ,  in  1950 and  
1951, ff anyone  could  h a v e  g u a r a n t e e d  tha t  we could  not  h a v e  h a d  an  a l l -  
out  w a r  t h r o u g h  1957 o r  1958, s o m e  of the  e x p a n s i o n  m i g h t  h a v e  gone  
a h e a d  a l i t t l e  m o r e  s lowly .  H o w e v e r ,  the  g r e a t  e x p a n s i o n  of m a t e r i a l s  
p r o d u c t i o n  s e r v e d  as  a s i g n i f i c a n t  d e t e r r e n t  to w a r ,  and to  i n t e r f e r e n c e  
wi th  p e r i p h e r a l  c o u n t r i e s  tha t  a r e  i m p o r t a n t  m a t e r i a l s  s u p p l i e r s .  We 
a r e  now s t r a t e g i c - m a t e r i a l s - w i s e ,  in e x c e l l e n t  shape  fo r  any  type  of 
w a r - - g e n e r a l ,  l i m i t e d ,  or  e c o n o m i c .  

T h i s  g e t s  in to  the  q u e s t i o n  of what  k ind  of w a r  we a r e  l i k e l y  to h a v e  
to f ight .  As  I i n d i c a t e d ,  a l l  s t o c k p i l e  c a l c u l a t i o n s  w e r e  b a s e d  on a 5-  
y e a r  w a r ,  and i t  was  a 5 - y e a r  wa r  of, r o u g h l y ,  the  W o r l d  War  H type .  
T h e r e  w e r e  b ig  r e q u i r e m e n t s  in  fo r  the  A r m y ,  fo r  s u c h  t h i n g s  as  a m -  
m u n i t i o n ,  t r u c k s ,  v e h i c l e s ,  and t anks .  T h e r e  w e r e  b ig  r e q u i r e m e n t s  
f o r  the  Navy,  fo r  new  v e s s e l  c o n s t r u c t i o n  and  o t h e r  p r o g r a m s .  T h e r e  
w e r e  a l s o  b ig  r e q u i r e m e n t s  fo r  the  A i r  F o r c e ,  fo r  a i r p l a n e s ,  and so  
fo r th .  Now we h e a r  tha t  th i s  m a y  not  b e - - s o m e  p e o p l e  a r e  b r a s h  
enough  to say  it i s  n o t - - t h e  type of wa r  tha t  we a r e  go ing  to f ight .  I 
a m  not  tha t  b r a s h .  I s ay  i t  m a y  not  be .  

A d m i r a l  R a d f o r d ,  at  the  c o m m i s s i o n i n g  of the  USS RANGER on 
10 Augus t  1957, sa id  a few w o r d s  on our  s t r a t e g y .  He shou ld  be  in  a 
p o s i t i o n  to know what  it i s .  He saich 

" As  a c o n s e q u e n c e  of r a p i d  p r o g r e s s  in  t e c h n o l o g i c a l  d e -  
v e l o p m e n t s  and in  the  p o w e r  of m o d e r n  w e a p o n s ,  c e r t a i n  
f u n d a m e n t a l  c h a n g e s  h a v e  o c c u r r e d  in  n a t i o n a l  and m i l i t a r y  
t h i n k i n g  and p l ann ing .  

" O n e  of the  g r e a t  l e s s o n s  of the  p a s t  d e c a d e  is  tha t  no 
l o n g e r  wi l l  the  Un i t ed  S t a t e s  be a f f o r d e d  an o p p o r t u n i t y  to 
m o b i l i z e  and r e a r m  a f t e r  the  o u t b r e a k  of a g e n e r a l  w a r .  

" S t e m m i n g  f r o m  th i s  b a s i c  fac t  the  U n i t e d  S ta te s  h a s  
adop ted  as  n a t i o n a l  p o l i c y  the p l a c i n g  of p r i m a r y  r e l i a n c e ,  
in e v e n t  of g e n e r a l  w a r ,  on a s t r o n g  r e t a l i a t o r y  capab i l i t y .  

"I t  i s  obv ious  tha t  c e r t a i n  r e q u i r e m e n t s  m u s t  be  m e t  ff 
ou r  o v e r a l l  r e t a l i a t o r y  c a p a b i l i t y  is  to be m e a n i n g f u l .  It  
m u s t  be  a d e q u a t e ,  it m u s t  be  r e a d y  fo r  i m m e d i a t e  app l i c a t i on ,  
and it m u s t  be  ab le  to avoid  b e i n g  n e u t r a l i z e d  by e n e m y  a c t i o n  
at  the o u t s e t  of g e n e r a l  e m e r g e n c y .  
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" U n d e r  c o n d i t i o n s  s h o r t  of g e n e r a l  w a r ,  our  f o r c e s  m u s t  
be  ab le  to h a n d l e  a d e q u a t e l y  s i t u a t i o n s  v a r y i n g  f r o m  co ld  war  
to  l i m i t e d  a g g r e s s i o n s .  With  c o n s i d e r a t i o n  for  b u d g e t a r y  
l i m i t a t i o n s ,  ou r  p l ann ing ,  t h e r e f o r e ,  shou ld  be  s u c h  tha t  the  
f o r c e s  wh ich  we h a v e  fo r  g e n e r a l  war  con ta in  w i th in  t h e m  the  
e l e m e n t s  and the  f l e x i b i l i t y  to h a n d l e  s i t u a t i o n s  s h o r t  of gen -  

t, e r a l  w a r .  

Now, I ha te  to p ick  to p i e c e s  a v e r y  c a r e f u l l y  w o r d e d  s t a t e m e n t  l ike  
that  i s ,  w i thou t  the  A d m i r a l  p r e s e n t .  H o w e v e r ,  I s h a l l  r e f e r  to a few 
w o r d s  h e r e  and  t h e r e .  In the  f i r s t  p l a c e ,  he  t a lks  abou t  a " g e n e r a l  w a r .  
T h i s  i s  a po l i t e  w o r d ,  I s u p p o s e ,  for  " a l l - o u t  n u c l e a r  w a r . "  He s a y s  
tha t  we wi l l  not  be  a f fo rded  an o p p o r t u n i t y  to m o b i l i z e  and r e a r m  a f t e r  
the  o u t b r e a k  of a g e n e r a l  war .  ~ he  had sa id  " a l l - o u t  n u c l e a r  war ,  " 
I ' d  a g r e e  wi th  h l m .  H o w e v e r ,  the  t e r m  " g e n e r a l  w a r "  m i g h t  i m p l y  to 
s o m e  p e o p l e  a W o r l d  War  H type  war  or  s o m e  o t h e r  type .  

1! 

He s a y s  tha t  the  Uni ted  S ta tes  p l a c e s  p r i m a r y  r e l i a n c e  on a s t r o n g  
r e t a l i a t o r y  capab i l i t y .  And then ,  v e r y  c a r e f u l l y ,  in h i s  s t a t e m e n t  fo r  
publ ic  c o n s u m p t i o n ,  he  s ays ,  "I t  i s  obv ious  tha t  c e r t a i n  r e q u i r e m e n t s  
m u s t  be m e t  if our  o v e r a l l  r e t a l i a t o r y  c a p a b i l i t y  is  to be  m e a n i n g f u l .  " 
Mus t  be  m e t - - f u t u r e  t e n s e - - m e a n s  that  s o m e t h i n g  m o r e  m u s t  be  done .  
In o t h e r  w o r d s ,  we a p p a r e n t l y  a r e  not  ye t  f u l l y  s q u a r e d  a,vay,  as  I r e a d  
th i s .  He  s a i d  our  r e t a l i a t o r y  c a p a b i l i t y  m u s t  be  a d e q u a t e ,  i t  m u s t  be  
r e a d y  fo r  i m m e d i a t e  app l i ca t i on ,  and it  m u s t  be  ab le  to avo id  be ing  
n e u t r a l i z e d  by  e n e m y  ac t ion ,  A p p a r e n t l y  we have  s o m e  m o r e  ~hings to 
do ye t ,  b e f o r e  we can  s i t  back .  

T h e n  he  g o e s  on to  s a y - - a n d  I th ink  t h i s  i s  v e r y  i m p o r t a n t  {and t h a t ' s  
why I ward to d e v e l o p  th i s  t h e m e  a l i t t l e  f u r t h e r )  " U n d e r  c o n d i t i o n s  s h o r t  
of g e n e r a l  w a r ,  our  f o r c e s  m u s t  be  ab le  to hand l e  a d e q u a t e l y  s i t u a t i o n s  
v a r y i n g  f r o m  cold  wa r  to 1Lmited a g g r e s s i o n s .  " T h e n  c o m e s  a r e a l ,  
qua l i f y ing  p h r a s e - - " W i t h  c o n s i d e r a t i o n  fo r  b u d g e t a r y  l i m i t a t i o n s .  " Tha t  
p h r a s e  m e a n s  tha t  t h e r e  is  m u c h  m o r e  to  be done .  " O u r  p l a n n i n g ,  t h e r e -  
f o r e ,  shou ld  be  such  that  the  f o r c e s  wh ich  we have  for  g e n e r a l  war  c o n -  
t a in  wi th in  t h e m  the e l e m e n t s  and the f l e x i b i l i t y  to hand l e  s i t u a t i o n s  s h o r t  
of g e n e r a l  w a r . "  T h i s  l a t t e r  c o n c e p t  has  s o m e  v e r y  s e r i o u s  i m p l i c a t i o n s  
tha t  I s h a l l  d i s c u s s  f u r t h e r .  

I want  to t a lk  about  the  i n f l uence  on s t r a t e g y  of the U n i t e d  S ta tes  
s t r a t e g i c  m a t e r i a l s  p o s i t i o n ,  and v ice  v e r s a .  In the f i r s t  p l a c e ,  w e ' v e  
got  to  be p r e p a r e d ,  in m y  op in ion ,  for  a v a r i e t y  of w a r s  and A d m i r a l  
R a d f o r d  r e c o g n i z e s  that .  We have  to be p r e p a r e d  fo r  an a l l - o u t  n u c l e a r  
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w a r .  I t  i s  a p o s s i b i l i t y ,  and  we h a v e  to be  r e a d y  f o r  i t .  And I d o n ' t  
th ink  we a r e  r e a d y  in  s e v e r a l  i m p o r t a n t  a r e a s .  A l s o ,  we h a v e  to  be  p r e -  
p a r e d  f o r  l i m i t e d  w a r s ,  p e r i p h e r a l  w a r s ,  in  a lo t  of p l a c e s .  L a s t l y ,  we  
h a v e  to be  p r e p a r e d  f o r  s o m e t h i n g  tha t  the  D e f e n s e  D e p a r t m e n t  m a y  not  
e v e n  f e e l  m u c h  r e s p o n s i b i l i t y  f o r ,  and tha t  i s  l o n g - r a n g e ,  co ld ,  e c o -  
n o m i c  w a r ,  i n v o l v i n g  p o l i t i c a l ,  e c o n o m i c ,  and  p s y c h o l o g i c a l  f a c t o r s :  

Al l  of t h e s e  w a r s  w i l l  r e q u i r e  m a t e r i a l s  in  one  w a y  o r  a n o t h e r .  If  
we  h a v e  an  a l l - o u t  n u c l e a r  w a r  and a m a j o r  p a r t  of o u r  r e s o u r c e s  a r e  
b l a s t e d  to  p i e c e s ,  m a t e r i a l s  on hand  and m a n p o w e r  w i l l  be e s s e n t i a l  f o r  
r e c o n s t ~ u c t i o n .  If  we a r e  go ing  to h a v e  a n  a l l - o u t  n u c l e a r  w a r  and l o s e  
i t ,  we  m i g h t  a s  w e l l  no t  th ink  abou t  i t .  But  ff we  a r e  go ing  to  h a v e  it  
and a t t e m p t  to  r e e s t a b l i s h  s o m e  s o r t  of l i v ing  in  t h i s  c o u n t r y  a g a i n ,  i t  
w i l l  t a k e  m a t e r i a l s  to do it .  

In  the  o ld  s t o c k p i l e  c a l c u l a t i o n s ,  b a s e d  on a 5 - y e a r  w a r  of the 
W o r l d  W a r  H type ,  t h e r e  i s  no s p e c i f i c  c o n s i d e r a t i o n  of the  n e e d s  f o r  
r e c o n s t r u c t i o n  a f t e r  a m a s s i v e  a t o m i c  a t t a c k .  J u s t  t h ink  of c i t i e s  l i ke  
New Y o r k ,  P h i l a d e l p h i a ,  C h i c a g o ,  and San F r a n c i s c o ,  and  the m i l l i o n s  
of tons  of c o p p e r ,  and l e a d ,  and z i n c ,  and a l u m i n u m ,  and o t h e r  m a t e -  
r i a l s ,  t ha t  a r e  now in  t h o s e  c i t i e s  in  the f o r m  of p ip ing  and c o m m u n i c a -  
t ion  s y s t e m s ,  and so  f o r t h ,  tha t  in  s o m e  v e r y  m i n o r  d e g r e e  would  h a v e  
to  be  r e p l a c e d ,  e v e n  in s o m e  o t h e r  l o c a t i o n s ,  to b r i n g  a mint_mum s t a n d -  
a r d  of l i v i n g  to the  s u r v i v i n g  p e o p l e .  R e q u i r e m e n t s  f o r  s t r a t e g i c  m a t e -  
r i a l s  h a v e  n e v e r  b e e n  c a l c u l a t e d  on th i s  b a s i s .  

F u r t h e r ,  how m u c h  m o r e  d i f f i cu l t  would  i t  be to  p r o d u c e  s u c h  s t r a -  
t e g i c  m a t e r i a l s  a f t e r  an  a t o m i c  a t t a c k ?  F o r  e x a m p l e :  What  about  p o w e r  ? 
R e f i n i n g  of c o p p e r  and a l u m i n u m  is  d e p e n d e n t  on p o w e r ;  p u m p i n g  in  
m i n e s  i s  d e p e n d e n t  on p o w e r .  P o w e r  would  be d i s r u p t e d ;  m a n p o w e r  
wou ld  be  d i s r u p t e d .  So I s a y  l e t  u s  no t  be  c o m p l a c e n t  j u s t  b e c a u s e  the  
3 - y e a r  P P L  on the  old b a s i s  m a y  be  on hand  in  the s t o c k p i l e .  Unt i l  we 
m a k e  s o m e  s p e c i f i c  c a l c u l a t i o n s  of the  n e e d s  fo r  m a t e r i a l s  in  r e h a b i l -  
i t a t i o n  and r e c o n s t r u c t i o n  a f t e r  an  a t o m i c  w a r ,  we c a n ' t  s a y  tha t  we  have  
f i n i s h e d  wi th  the  s t r a t e g i c  m a t e r i a l s  job.  

NGxt l e t ' s  t ake  the l i m i t e d  w a r ,  the  p e r i p h e r a l  w a r .  We now h a v e  a 
p r e t t y  good p i l e  of s t r a t e g i c  m a t e r i a l s  on hand .  But ,  in  a p e r i p h e r a l  
w a r ,  you c a n n o t  r e d u c e  the  e c o n o m y  of the c o u n t r y  v e r y  f a r .  " We found 
tha t  out  in the K o r e a n  W a r .  You c a n ' t  cu t  b a c k  the  c i v i l i a n  c o n s u m p t i o n  
v e r y  m u c h .  T h e  on ly  w a y  tha t  you can  s u p e r i m p o s e  m i l i t a r y  p r o g r a m s  
of a n y  s i z e  on a go ing  c i v i l i a n  e c o n o m y  is  t h r o u g h  the  u s e  of a d d i t i o n a l  
r a w  m a t e r i a l s .  In  a l i m i t e d  w a r  t h e r e  would  be  a n e e d  to r e p l e n i s h  
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m i l i t a r y  i n v e n t o r i e s ,  a s  w e l l  a s  fo r  o t h e r  p r o g r a m s  to b e t t e r  p r e p a r e  
the  Na t ion  fo r  the  i n c r e a s e d  p r o b a b i l i t y  of a t t ack .  T h i s  would r e q u i r e  
i n c r e a s e d  s u p p l i e s  of m a t e r i a l s .  

The  p r e s e n t  s t o c k p i l e  c a l c u l a t i o n s ,  b a s e d  on W o r l d  War  H, a s s u m e  
tha t  the i n d u s t r i a l  s e c t o r  of the  e c o n o m y  wi l l  be  l i m i t e d  to m i n i m u m  
e s s e n t i a l  n e e d s .  H o w e v e r ,  our  s t o c k p i l e s  on hand a r e  l a r g e  enough  in  
m a n y  i n s t a n c e s  to m a k e  r e a s o n a b l e  p r o v i s i o n  fo r  l i m i t e d  o r  p e r i p h e r a l  
w a r s .  

L a s t l y ,  if  we donVt have  any  s h o o t i n g  w a r ,  but  if  we have  m a n y  
y e a r s  of e c o n o m i c  w a r f a r e ,  r a w  m a t e r i a l s - - w h i c h  in  t u r n  a s s u r e  the  
a b i l i t y  of any  na t i on  to bu i ld  up i t s  e c o n o m y  and to d e l i v e r  the goods  
tha t  m a k e  p e o p l e  h a p p y - - t o  g ive  t h e m  m o r e  e l e c t r i c  p o w e r ,  m o r e  pots  
and p a n s  to  cook  in,  m o r e  r o o f s  o v e r  t h e i r  h e a d s ,  m o r e  a u t o m o b i l e s ,  
and so  f o r t h - - a r e  the  key  to s u c c e s s .  T h e r e  a r e  on ly  two c o u n t r i e s  
tha t  h a v e  wi th in  t h e i r  own b o r d e r s  r i g h t  now a n y w h e r e  n e a r  enough  sup -  
p l i e s  of r a w  m a t e r i a l s  to e n g a g e  in s u b s t a n t i a l  e c o n o m i c  w a r f a r e - - t h e  
Un i t ed  S ta tes  and the  USSR. 

H o w e v e r ,  the p r e s e n t  s t o c k p i l e  c a l c u l a t i o n s  m a k e  no s p e c i f i c  p r o -  
v i s i o n  fo r  the p o s s i b l e  n e e d s  of e x t e n d e d  e c o n o m i c  w a r f a r e ,  a l though  
our  s t o c k p i l e s  on hand  add g r e a t l y  to our  o v e r a l l  s t r e n g t h  if  we e n g a g e  
in  l e n g t h y  co ld  w a r s .  

Now, I h a v e  an add i t i ona l  po in t  tha t  I shou ld  l ike  to  m a k e .  

Tab le  2, page  14, l i s t s  the m e l t i n g  po in t s  of a l l  e l e m e n t s  tha t  have  
a h i g h e r  m e l t i n g  po in t  than  i r o n ,  as  we l l  as  s e l e c t e d  m a t e r i a l s  b e l o w  
i r o n .  T a b l e  2 a l s o  l i s t s  s e v e r a l  c o m p o u n d s ,  t o g e t h e r  with t h e i r  m e l t -  
ing po in t s .  The  m e l t i n g  poin t  is  not  the  on ly  s i g n i f i c a n t  c h a r a c t e r i s t i c  
of an e l e m e n t  or  a m e t a l ,  but i t  is  one  of the  m o s t  i m p o r t a n t  c h a r a c t e r -  
i s t i c s .  You a l l  know tha t  the e f f i c i e n c y  of a s t e a m  eng ine  i n c r e a s e s  in 
r e l a t i o n  to the c h a n g e  of t e m p e r a t u r e  that  t a k e s  p l ace  wi th in  it .  You 
know that  the b e t t e r  r o c k e t  fue l s ,  the b e t t e r  a i r c r a f t  f u e l s ,  a r e  the  o n e s  
tha t  can  b u r n  at h i g h e r  t e m p e r a t u r e s ;  b e c a u s e  of the  g r e a t e r  r e l e a s e  of 
e n e r g y .  H o w e v e r ,  not  only  a r e  h i g h - t e m p e r a t u r e  fue l s  n e e d e d ,  but  the 
b u r n i n g  m u s t  be a c c o m p l i s h e d  in a c o n t a i n e r  tha t  wi l l  a d e q u a t e l y  wi th -  
s t and  the  t e m p e r a t u r e s  g e n e r a t e d .  The  Wor ld  War  H type  s t o c k p i l e  
c a l c u l a t i o n s  r e s u l t  in  a r e a s o n a b l e  e v a l u a t i o n  of t he  n e e d s  fo r  the  c o m -  
m o n ,  f a m i l i a r ,  m a t e r i a l s ,  such  as  s t e e l ,  b r o n z e ,  b r a s s ,  t in ,  l ead ,  
z inc ,  a l u m i n u m ,  and c o p p e r ,  b e c a u s e  we h a v e  had enough  e x p e r i e n c e  
wi th  t h o s e  m a t e r i a l s  in s e v e r a l  w a r s  to have  s o m e  p r e t t y  good i d e a s  of 
p o t e n t i a l  u s e s .  
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T a b l e  

M e l t i n g  po in t s  of a l l  e l e m e n t s  above  
i r o n  (and s e l e c t e d  o n e s  be low)  

C a r b o n -  g r a p h i t e  6692 
T u n g s t e n  6143 
R h e n i u m  5738 
P r  o t a c t i n i u m  5432 
T a n t a l u m  5425 

O s m i u m  4892 
M o l y b d e n u m  4752 
R u t h e n i u m  4532 
I r i d i u m  4449 
C o l u m b i n m  (n iob ium)  4379 

H a f n i u m  3866 
B o r o n  3632-4172 
R h o d i u m  3571 
C h r o m i u m  3434 
Z i r c o n i u m  3353 

Y t t e r b i u m  3272 
P l a t i n u m  3223 
V a n a d i u m  3110 
T h r o i l , m  3074 
T i t a n i u m  3074 

A c t i n i u m  2912 
P a l l a d i u m  2829 

OF 

2 

Mel t i ng  po in t s  of c e r t a i n  r e f r a c t o r y  
c o m p o u n d s  

H a f n i u m  c a r b i d e  
T a n t a l u m  ca rb ide '  
Z i r c o n i u m  c a r b i d e  
C o l u m b i u m  c a r b i d e  
F u s e d  t h o r t a  (ThO2) 

T i t a n i u m  c a r b i d e  
Z i r c o n i u m  b o r i d e  
B o r o n  n i t r i d e  
T i t a n i u m  b o r i d e  
T u n g s t e n  c a r b i d e  

V a n a d i u m  c a r b i d e  
F u s e d  z i r c o n i a  
M o l y b d e n u m  c a r b i d e  
F u s e d  m a g n e s i a  
B e r y l l i a  

B o r o n  c a r b i d e  
S i l i con  c a r b i d e  
A lundum (A1203) 

7029  
7011 
6404 
6332 
5972 

5684 
5540 
5432 
5252 
5193  

5126  
4892  
4 8 7 4  
4752 
4622 

4442 
4172 
3632 

OF 

I r o n  2802 

Cobalt 2723 
Yttrium 2687 

Nickel 2651 
Silicon 2606 
Beryllium 2332 
Copper 1981 
A1uIninum 1220 

Zinc 786 
Lead 621 
Tin 448 

Note:  T h e s e  t a b l e s  a r e  b a s e d  on the AEC " R e a c t o r  Handbook"  and o t h e r  r e -  
cen t  s o u r c e s .  D i f f e r e n t  s o u r c e s  v a r y  s o m e w h a t ,  h o w e v e r .  
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However, let's look at the higher temperatures and see what sort 
of materials we get into. Above the melting point of iron, we find a 
number of materials ranging up to carbon, which has the highest melt- 
ing point of the elements. Tungsten has the highest known melting point 
of the metals. Rhenium is a very scarce material, so far found only 
in traces in association with molybdenum. Tungsten, tantalum, molyb- 
denum, and columbium are relatively in greater supply than other ma- 
terials in their temperature ranges. Further ~note that the compounds 
in Table 2 are composed of many of the elements that possess high- 
temperature properties. 

The point I want to make in connection with Table "2 is this: It is too 
late, in my opinion, to wait for one of the services of the Defense De- 
partment to assign a research project down the line to some laboratory, 
which will then come up with some sort of widgit, which then gets in- 
volved in Research and Development, and then in turn in Applications 
Engineering to be standardized. Then it goes over to Supply and Logis- 
tics, where they analyze it and integrate it into their other requirements 
calculations--always checking back with the services in the process. 
Finally the widgit may become part of a requirements estimate years 
later, after which ODM will hear of it officially. 

This process iz too long and too late for new applications of the 
newer, less familiar, materials. It works all right in the case of cop- 
per, lead, and zinc, and so forth, because the possibilities of making 
a mistake there are not too great. But, for the newer materials with 
high temperature or other special properties, the time to get them is 
when you first think there is a possibility that they may be used. Once 
you go through all the industrial testing and application and standard- 

izing, and caUing committees, and so forth, not only the people in this 
country but the people throughout the world are alerted to the likelihood 
of new uses. Then, when you finally want to get enough of it to carry 
out your production program, the price is I0 or 15 times as high as it 
could have been if you had started out a few years earlier; and, worse, 
the availability may not be assured. Deposits of the material may be 
located in some other country and the Communists may have denied 
them to the free world by then. 

So, the  m o d i f i c a t i o n  tha t  I would l i ke  to s e e  in our  s t o c k p i l e  p o l i c y  
i s  tha t  an e n t i r e l y  d i f f e r e n t  a p p r o a c h  be t a k e n  in the c a s e  of t he  h i g h -  
t e m p e r a t u r e  and o t h e r  s p e c i a l - p r o p e r t y  m a t e r i a l s ,  an a p p r o a c h  not  
b a s e d  on the  n o r m a l ,  s t a t i s t i c a l ,  add ing  and s u b t r a c t i n g  of supp ly  and 
r e q u i r e m e n t s  data .  I n s t e a d ,  if t h e r e  is any  s p e c i a l  m a t e r i a l  that  we 
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t h ink  we m a y  n e e d  fo r  the  d e f e n s e  of the  c o u n t r y ,  i t  would  be  f a r  b e t t e r  
to go out i m m e d i a t e l y  to get  an  a d e q u a t e  supp ly ,  and the  c h a n c e s  a r e  
tha t  we wi l l  a l w a y s  f ind s o m e  s i g n i f i c a n t  u s e s  f o r  it .  If we n e v e r  f igh t  
a m a j o r  w a r ,  we  wi l l  u s e  it  in  our  own i n d u s t r i a l  e c o n o m y  e v e n t u a l l y .  

In the  v e r y  l i m i t e d  t i m e  a v a i l a b l e  I s h a l l  t r y  to c o v e r  one a d d i t i o n a l  
po in t ,  but  t h e r e  is  m u c h  tha t  I h a v e n ' t  c o v e r e d  tha t  I hope  y o u r  q u e s -  
t i ons  wi l l  b r i n g  out  any  s p e c i a l  p r o b l e m s  on y o u r  m i n d s .  The  U n i t e d  
S t a t e s  now h a s  on hand  o v e r  $5 b i l l i o n  w o r t h  of a g r i c u l t u r a l  s u r p l u s e s .  
T h e y  a r e  not  in the s t r a t e g i c  s t o c k p i l e ,  but  r a t h e r  in  the h a n d s  of the  
A g r i c u l t u r e  D e p a r t m e n t  as  a r e s u l t  of the  f a r m  p r i c e  s u p p o r t  p r o g r a m s .  
As s u c h  m u c h  of the m a t e r i a l  would  be  j u s t  as  u s e f u l  in t i m e  of w a r  a s  
if i t  w e r e  in the  s t r a t e g i c  s t o c k p i l e .  The  G o v e r n m e n t  h a s  it  and  it  i s  
h e r e .  

H o w e v e r ,  t h e r e  is  a r e a l  b e l i e f  tha t  we have  too m u c h  and tha t  t h e s e  
s u r p l u s e s  a r e  i n h i b i t i n g  a g r i c u l t u r a l  p r o g r e s s .  A c o u p l e  of y e a r s  ago  
i t  w a s  s u g g e s t e d  tha t  t h e s e  a g r i c u l t u r a l  s u r p l u s e s  m i g h t  be  e x c h a n g e d  
fo r  s t r a t e g i c  m a t e r i a l s .  I t  was  po in t ed  out  t ha t  the  s t r a t e g i c  s t o c k p i l e  
had  c o m e  p r e t t y  m u c h  t o w a r d  the  end  of i t s  p r o g r a m ,  tha t  the o b j e c t i v e s  
w e r e  m o r e  o r  l e s s  a c h i e v e d ,  and tha t  t h e r e  would  not  be  too m u c h  r o o m  
fo r  b a r t e r .  So C o n g r e s s  a u t h o r i z e d  wha t  t h e y  c a l l e d  the S u p p l e m e n t a l  
S t o c k p i l e - - a  q u a n t i t y  t ha t  could  be above  and b e y o n d  the  n e e d s  of the  
s t r a t e g i c  s t o c k p i l e - - t o  be  a c q u i r e d  in e x c h a n g e  f o r  s u r p l u s  a g r i c u l t u r a l  
c o m m o d i t i e s .  

Now, if  I w e r e  an a l c h e m i s t  and  could  t ake  a l l  tha t  we know abou t  
n u c l e a r  e n e r g y  and c h e m i s t r y  and m e t a l l u r g y  to d e v i s e  s o m e  p r o c e s s  
w h e r e b y  w e  cou ld  put  a g r i c u l t u r a l  m a t e r i a l s  in one  end  and t r a n s m u t e  
t h e m  in to  t u n g s t e n ,  o r  r h e n i u m ,  o r  t a n t a l u m ,  o r  c o l u m b i u m ,  o r  s o m e  
o t h e r  h igh  t e m p e r a t u r e  o r  s p e c i a l - p r o p e r t y  m a t e r i a l  tha t  I th ink  we wi l l  
have  r e a l  u s e  fo r  in the f u t u r e ,  t ha t  would  be  s o m e t h i n g  to  w o r k  on. 
We l l  w e ' v e  got  the  p r o c e s s  r i g h t  now.  We c a n  g r o w  the  w h e a t  and c o r n  
and o t h e r  f a r m  p r o d u c t s  in t h i s  c o u n t r y  and t r a d e  t h e m  to o t h e r  p e o p l e s  
fo r  s o m e  of t h e s e  o t h e r  t h i n g s  w h e r e  o u r  r e s e v ,  r e e s  a r e  d e f i c i e n t  and  
tha t  we a r e  s u r e  a r e  l i k e l y  to be  n e e d e d  in  i n c r e a s e d  q u a n t i t y  in the  fu-  
t u r e .  We shou ld  t r a d e  o u r  a g r i c u l t u r a l  s u r p l u s e s  to the  h u n g r y  p e o p l e  
of the  w o r l d  now whi l e  t h e y  can  e a t  t h e m  up and w h i l e  we c a n  ge t  o u r  
h a n d s  on v a l u a b l e  m e t a l s  and m i n e r a l s - - p a r t i c u l a r l y  b e f o r e  o t h e r s  f ind 
n e e d  f o r  the  l a t t e r .  T h i s  would  be a p r o c e s s  of m o d e r n  a l c h e m y  w h e r e b y  
we c a n  t r a n s m u t e  p e r i s h a b l e  a g r i c u l t u r a l  m a t e r i a l s  in to  v a l u a b l e  s t r a -  
t e g i c  m e t a l s .  
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The  b a r t e r  p r o g r a m  was  go ing  ahead  p r e t t y  we l l  un t i l  the  a g r i c u l -  
t u r a l  peop l e  d e c i d e d  that  i t  was  i n t e r f e r i n g  wi th  n o r m a l  c a s h  s a l e s  of 
a g r i c u l t u r a l  p r o d u c t s .  The  p r o g r a m  was  then  s e v e r e l y  cut  b a c k  by  
adop t ing  t igh t  r e g u l a t i o n s ;  and l i t t l e  ha s  h a p p e n e d  in r e c e n t  m o n t h s .  I 
b e l i e v e  th i s  p r o g r a m  could we l l  be s t i m u l a t e d .  

P e r h a p s  you a r e  i n t e r e s t e d  in w h e r e  the s t r a t e g i c  m a t e r i a l s  a r e  
s t o r e d .  T h e y  a r e  s t o c k p i l e d  al l  a round  the c o u n t r y  as  n e a r  as p o s s i b l e  
to the po in t s  of u l t i m a t e  c o n s u m p t i o n .  T h e y  a r e ,  h o w e v e r ,  ou t s ide  of 
the i m m e d i a t e  d a n g e r  a r e a  a round  majot" t a r g e t  c e n t e r s .  The  old adage ,  
" d o n ' t  put al l  you r  e g g s  in  one b a s k e t , "  has  b e e n  fo l lowed .  Tha t  way,  
t o n - m i l e s  a r e  a l s o  s t o c k p i l e d .  

I shou ld  l ike  to poin t  out jus t  one c o n t r a s t  and then  I ' l l  c o n c l u d e  fo r  
the  q u e s t i o n  p e r i o d .  We have  about  $7 b i l l i on  w o r t h  of s t r a t e g i c  m a t e -  
r i a l s  on hand ,  p i l ed  up. We h a v e  170 m i l l i o n  peop l e .  If you d iv ide  that  
out  i t  c o m e s  out to r o u g h l y  $41 p e r  m a n ,  w o m a n ,  and ch i ld  in  the c o u n -  
t ry .  I t ' s  not  an awful  lot ,  but  i t  i s  a s i g n i f i c a n t  a m o u n t .  H o w e v e r ,  when  
we c o m e  to  p r o d u c t s  tha t  would be n e e d e d  in the e v e n t  of n u c l e a r  a t t ack ,  
we f ind at the p r e s e n t  t i m e ,  in  the  Civ i l  D e f e n s e  s t o c k p i l e ,  m e d i c a l  and 
e n g i n e e r i n g  s u p p l i e s ,  va lued  at only  about  $200 m i l l i o n .  If you d iv ide  
that  by  the a p p r o x i m a t e l y  170 m i l l i o n  peop l e  h e r e ,  i t  c o m e s  to only  about  
$1 p e r  m a n ,  w o m a n ,  and ch i ld  in the c o u n t r y .  You can  jus t  i m a g i n e  how 
m u c h  good,  in  the  even t  of any  m a j o r  a t t a ck  upon the  c o u n t r y ,  s u r v i v a l  
and r e l i e f  s u p p l i e s  of the  va lue  of $1 p e r  m a n ,  w o m a n ,  and ch i ld  would  
do. If i t  m a k e s  s e n s e  to spend  $41 p e r  m a n ,  w o m a n ,  and ch i ld  on r a w  
m a t e r i a l s  l i ke  c o p p e r ,  l e ad ,  t in,  z inc ,  and r u b b e r ,  I th ink ,  if we have  
any  s e n s e  at a l l ,  we shou ld  be m a k i n g  a p r o p o r t i o n a t e  e f f o r t - - p r o p o r -  
t i ona t e  to the d a n g e r  and the n u m b e r s  of peop l e  i nvo lved ,  and e v e r y t h i n g  
e l s e - - i n  the  c iv i l  d e f e n s e  a r e a .  

Tha t  is  not  the m i s s i o n  of the S tockp i l ing  Act ,  b e c a u s e  I p o i n t e d  out 
in  the  b e g i n n i n g  tha t  i t  was  i n t e n d e d  to m a k e  up fo r  d e f i c i e n c i e s  in n a t -  
u r a l  r e s o u r c e s .  But I th ink  tha t  the  G o v e r n m e n t  shou ld  ge t  the  s u r v i v a l  
a r e a  s q u a r e d  away  and shou ld  m a k e  a p r o p o r t i o n a t e  e f fo r t  t h e r e .  T h e r e  
is  no po in t  hav ing  a l l  t h e s e  s t r a t e g i c  m a t e r i a l s  on hand fo r  a 5 - y e a r  w a r ,  
and not  h a v e  a v a i l a b l e  a d e q u a t e  p a i n - k i l l i n g  d r u g s  and not  h a v e  an a m p l e  
supp ly  of b a n d a g e s ,  and not  have  a way  of ge t t i ng  an u n c o m t a m i n a t e d  
d r i n k  of w a t e r  f o r  a s u r v i v o r  the  f i r s t  n igh t  of an a t t ack .  

I don ' t  th ink  that  the  a n s w e r  to that  is  to s e l l  the s t o c k p i l e  of s t r a -  
t e g i c  m a t e r i a l s ,  a l though  that  has  b e e n  p r o p o s e d  in s o m e  q u a r t e r s .  I 
d o n ' t  th ink  that  is  the  a n s w e r .  I th ink  the  a n s w e r  is  to keep  our  s t o c k p i l e  
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of s t r a t e g i c  m a t e r i a l s  fo r  u se  in  d e f e n s e  p r o g r a m s ,  but  to ge t  r i d  of 
t h o s e  m a t e r i a l s  tha t  a r e  d e t e r i o r a t i n g  and tha t  r e q u i r e  r o t a t i o n ,  and so  
f o r t h ,  and to r e t a i n  the  bu lk  of them;  and at  the  s a m e  t i m e  go a h e a d  to 
m a k e  a p r o p o r t i o n a t e  e f f o r t  in  the  c i v i l - d e f e n s e  f i e ld .  

As an  e n g i n e e r ,  I t h ink  tha t  if we e v e r  had  a m a j o r  a t t a c k  upon  the  
c o u n t r y  we would  be  f a c e d  wi th  f a r  w o r s e  p r o b l e m s  than  the  A r m y  
C o r p s  of E n g i n e e r s  had  in c o u n t r i e s  we wen t  in to  a f t e r  the  w a r  o r  t ha t  
the  N a v y  S e a b e e s  had  in r e s t o r i n g  p o r t s .  In s u c h  c a s e s  the  m a c h i n e r y  
and the e q u i p m e n t  and the s u p p l i e s  tha t  you c a n  put  y o u r  h a n d s  on i m -  
m e d i a t e l y  a r e  the  t h ings  tha t  s p e l l  the d i f f e r e n c e  b e t w e e n  s u c c e s s  and 

f a i l u r e .  

In W o r l d  W a r  II  we had  the h o m e l a n d  to d r a w  upon; but ,  if  we  e v e r  
have  th i s  a t t a c k  upon ou r  own c o u n t r y ,  the h o m e l a n d  wi l l  be  p r e t t y  w e l l  
fou led  up. We n e e d  r e s e r v e s  in  b e i n g .  I don ' t  h a v e  to  t e l l  t ha t  to m i l i -  
t a r y  peop le ;  you know it.  But  s o m e b o d y  h a s  to t e l l  it to  the  G o v e r n m e n t  
and the C o n g r e s s .  It i s  the r e s e r v e s  in b e i n g  tha t  g ive  you the  a b i l i t y  to 
cope  wi th  d e s p e r a t e  s i t u a t i o n s ,  and we a r e  on ly  b e g i n n i n g  to v i s u a l i z e  
s o m e  of the  h o r r o r s  of a t o m i c  a t t a c k  on the Na t ion .  

I th ink  I h a v e  p r o b a b l y  sa id  enough .  

C A P T A I N  OWEN: D r .  M o r g a n  i s  r e a d y  fo r  y o u r  q u e s t i o n s .  

QUESTION: D r .  M o r g a n ,  I t h ink  t h e r e  a r e  two s i d e s  to th i s  p r o b -  
l e m  of the  s t o c k p i l e .  I wou ld  l i ke  to  a s k  t h i s  ques t i on :  What  if the r e -  
q u £ r e m e n t s  fo r  t h e s e  m e t a l s  a r e  d r a s t i c a l l y  r e d u c e d  b e c a u s e  of a c h a n g e  
in  the  s t r a t e g y  and in the  t y p e s  of m a t e r i a l s  n e e d e d  fo r  a p a r t i c u l a r  t ype  
of w a r f a r e ?  W o u l d n ' t  we have  a s e r i e s  of m a n a g e m e n t  p r o b l e m s  on o u r  
h a n d s  in  d i s p o s i n g  of t h e s e  m a t e r i a l s  ? W o u l d n ' t  t h e y  b e c o m e  s u r p l u s ?  

DR. MORGAN: I ' l l  be glad to t ake  tha t  one .  R igh t  now we h a v e  
a p o p u l a t i o n  in  th i s  c o u n t r y  of 170 m i l l i o n  peop le ;  in c o n t r a s t ,  the  popu-  
l a t i o n  of the  w o r l d  i s  about  2 . 7  b i l l i on .  R igh t  now,  of a l l  the  m a t e r i a l s  
b e i n g  p r o d u c e d  in  the  w o r l d ,  we u s e  about  ha l f .  In o t h e r  w o r d s ,  the 
p e r  c a p i t a  u s e  in  t h i s  c o u n t r y  is  m a n y  t i m e s  g r e a t e r  t han  the  p e r  c a p i t a  
u s e  in the r e s t  of the  w o r l d .  I a m  w i l l i n g  to a d m i t  tha t  in any  c o m m o d -  
i ty  m a r k e t  t h e r e  a r e  m i n o r  ups and downs  and t e m p o r a r y  p e r i o d s  w h e r e  
i t  l o o k s  l i ke  t h e r e  i s  a r e a l  s h o r t a g e ,  and t e m p o r a r y  p e r i o d s  of s u r p l u s .  
Bu t  I th ink  tha t ,  o v e r  any  e x t e n d e d  p e r i o d  of t i m e ,  the  m a i n  p r o b l e m  
tha t  t h i s  c o u n t r y  wi l l  have  wi l l  be  to ob ta in  a d e q u a t e  s u p p l i e s  of r a w  m a -  
t e r i a l s  to m e e t  not  on ly  ou r  d e f e n s e  n e e d s  but  a l s o  our  i n d u s t r i a l  and 

c i v i l i a n  n e e d s .  
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If  we a r e  s u c c e s s f u l  in ou r  d e s i r e  of a v e r t i n g  w a r ,  by  b e i n g  p r e -  
p a r e d  f o r  i t  and b e i n g  s t r o n g ,  and if  we a r e  s u c c e s s f u l  in  o u r  d e s i r e  to 
r a i s e  the  s t a n d a r d  of l i v i n g  of t h e s e  o t h e r  2 . 7  b i l l i on  p e o p l e  in  the  w o r l d ,  
in a v e r y  f ew  y e a r s  we m a y  be w o n d e r i n g  w h e r e  m a n y  of o u r  c o m m o n  
r a w  m a t e r i a l s  a r e  go ing  to c o m e  f r o m .  I don~t h a v e  a f e a r f u l  o r  an  
a l a r m i s t  a t t i t u d e  abou t  i t ,  but  I do b e l i e v e  tha t  o v e r  a 5-  o r  a I 0 - y e a r  
p e r i o d  in to  the  f u t u r e  t h e r e  i s  no s u c h  th ing  as  a s u r p l u s  of a m e t a l  o r  
a m i n e r a l ,  the  q u a n t i t y  of w h i c h  i s  f ixed  in the  g r o u n d  w h e r e  the  g r a d e  
of o r e  i s  d e c l i n i n g  e v e r y  y e a r  and w h e r e  the d i s c o v e r i e s - - b e c a u s e  you  
have  to go d e e p e r  and d e e p e r  in to  the  e a r t h - - a r e  m o r e  d i f f i cu l t  to  m a k e .  

T h e r e  wi l l  be  ups  and downs  on a y e a r - t o - y e a r  b a s i s ,  d e p e n d i n g  on 
the  c o m m e r c i a l  c y c l e  and the c o n s e q u e n t  d e m a n d  for  m e t a l s  and  m i n -  
e r a l s ,  bu t ,  ff you a n a l y z e  o v e r  the  l a s t  m a n y  y e a r s  the  p a t t e r n  of u s e  of 
t h e s e  m a t e r i a l s ,  you  wi l l  f ind tha t  v e r y  few of t h e m  e v e r  d r o p  down.  
F o r  e x a m p l e :  New m a t e r i a l s  c o m e  a long  such  as  p l a s t i c s .  A l u m i n u m  
u s e  i n c r e a s e s ,  but  the c u r v e  of s t e e l  u se  doesnWt go down v e r y  m u c h .  
S t e e l  h o l d s  l eve l ;  i n d e e d ,  it  g o e s  up. A l u m i n u m  g o e s  up. R i g h t  now 
c o n s u m p t i o n  c u r v e s  fo r  l e a d  and  z inc  and c o p p e r  and t in  a r e  r e l a t i v e l y  
h o r i z o n t a l .  But  in  p r a c t i c a l l y  no e a s e  of a m e t a l  o r  a m i n e r a l - - a s  d i s -  
t i n c t  f r o m  s o m e t h i n g  tha t  you  c a n  g r o w  on an a n n u a l  b a s i s ,  l i ke  w h e a t  
o r  c o r n - - d o  I f o r e s e e  any  r e a l  s u r p l u s  in  the  long  r u n .  A c c o r d i n g l y  our  
s t o c k p i l e s  shou ld  be  h e l d ,  u n l e s s  n e e d e d  fo r  n a t i o n a l  s e c u r i t y  p r o g r a m s ,  
and  in t he  f u t u r e  t h e y  wi l l  g e n e r a l l y  be m u c h  m o r e  v a l u a b l e .  

QUESTION: D r .  M o r g a n ,  I q u e s t i o n  how r e a l i s t i c  our  t a r i f f  p r o -  
g r a m  i s  in the  l i gh t  of what  you s a id  th i s  m o r n i n g .  We h a v e  t a r i f f s  on 
m a n y  of t h e s e  c r i t i c a l  r e s o u r c e s ,  the  j u s t i f i c a t i o n  b e i n g  to  bu i ld  up 
d o m e s t i c  p r o d u c t i o n  so  we  a r e  l e s s  d e p e n d e n t  on f o r e i g n  s o u r c e s .  T h e  
m o r e  d o m e s t i c  p r o d u c t i o n  we bu i ld  up,  the l e s s  we  have  to s t o c k p i l e ,  
but ,  in  the  e v e n t  of w a r ,  the m o r e  e s s e n t i a l  i t  i s  tha t  we keep  o u r  own 
r e s o u r c e - g a t h e r i n g  i n d u s t r i e s  b u s y .  It r e q u i r e s  m a n p o w e r  to  do tha t ,  
and m a n p o w e r  i s  j u s t  a s  c r i t i c a l  in t i m e  of w a r  a s  m a n y  of t h e s e  i t e m s  
tha t  you have  h e r e .  Why wouldnWt i t  be  b e t t e r  f o r  us  to e l i m i n a t e  the  
t a r i f f s ,  s t o c k p i l e  the  m a t e r i a l ,  and,  when  t e c h n o l o g y  h a s  i n c r e a s e d  and 
i m p r o v e d  it0 t h e n  bu i ld  up the  d o m e s t i c  p r o d u c t i o n  so  tha t  we ge t  the 
m a t e r i a l s  c h e a p e r  in  the  long  r u n ?  

DR. MORGAN: One shou ld  go into  tha t  in the  w a y  the  P r e s i d e n t l s  
C a b i n e t  C o m m i t t e e  on M i n e r a l s  P o l i c y  wen t  in to  it .  T h e i r  r e p o r t ,  w h i c h  
I c o m m e n d  to you to r e a d ,  w a s  da t ed  30 N o v e m b e r  1954. T h e y  s a y  you  
h a v e  to go in to  i t  on a c a s e - b y - c a s e  b a s i s .  Now, I th ink  tha t ,  a s  I s a id  
e a r l i e r ,  the  w i s e  th ing  is  to have  s o m e  b a l a n c e  b e t w e e n  s t o c k p i l i n g  and 
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a go ing  d o m e s t i c  i n d u s t r y .  I would  ha t e  to r e l y  w h o l l y  on a s t o c k p i l e ,  
b e c a u s e  ou r  a b i l i t y  to f o r e s e e  the  f u t u r e  n e v e r  i s  too  good.  If  we  r e l i e d  
w h o l l y  on the  s t o c k p i l e  and had  no go ing  d o m e s t i c  i n d u s t r y ,  we cou ld  
v e r y  e a s i l y  m a k e  a m a j o r  m i s c a l c u l a t i o n  and not  h a v e  enough .  

On the  o t h e r  hand ,  in the  c a s e  of s o m e  m a t e r i a l s ,  s u c h  as  l e a d  and 
z inc ,  an  e x t r e m e  p o s i t i o n  in w h i c h  we p r o d u c e d  100 p e r c e n t  of ou r  own 
n e e d s  e x c l u s i v e l y  f r o m  o u r  own mi r re s ,  w h i c h  would  r e q u i r e  h igh  t a r i f f  
p r o t e c t i o n  o r  q u o t a s ,  m i g h t  a l s o  be  s e l f - d e f e a t i n g .  I t h ink  tha t  you  h a v e  
to  look  at  the  r e l a t i v e  a v a i l a b i l i t y  of s u p p l i e s ,  and so  f o r t h ,  and t r y  to 
s t r i k e  wha t  i s  a p r o p e r  b a l a n c e .  

P e r s o n a l l y ,  I would  l i ke  to s e e  u s ,  e v e n  in  t h o s e  c a s e s  w h e r e  ou r  
r e s e r v e s  in t h i s  c o u n t r y  r i g h t  now a p p e a r  to be  qu i t e  s m a l l ,  h a v e  an  
a c t i v e  go ing  d o m e s t i c  i n d u s t r y  w o r k i n g  on the p r o b l e m .  L e t  m e  c i t e  
you  an  e x a m p l e .  In  the c a s e  of t u n g s t e n ,  p r i o r  to  the  s t a r t  of the  K o r e a n  
W a r ,  we w e r e  d e p e n d e n t  in l a r g e  m e a s u r e  on t u n g s t e n  f r o m  C h i n a ,  K o r e a ,  
and B o l i v i a .  You know wha t  h a p p e n e d  to C h i n a - - i t  h a s  b e e n  in the  h a n d s  
of the  C o m m u n i s t s  fo r  s o m e  y e a r s .  The  t u n g s t e n  m i n e  in K o r e a  w a s  a 
f ew  m i l e s  f r o m  the  b a t t l e l i n e s  a long  the  38th p a r a l l e l ,  and i t  c o u l d  j u s t  
a s  e a s i l y  be  in e n e m y  h a n d s .  E v e n  s o u r c e s  in  L a t i n  A m e r i c a n  m a y  not  
be  w h o l l y  r e l i a b l e .  

I have  a lo t  of f a i th  in m y  f r i e n d s ,  the  g e o l o g i s t s ,  bu t  t h e y  m u s t  l ook  
a t  the  p r i c e  s t r u c t u r e ,  and so  f o r t h  in e s t i m a t i n g  r e s e r v e s .  But  p e o p l e  
d o n ' t  go and l ook  fo r  t h e s e  t h i n g s  u n l e s s  t h e y  h a v e  a r e a s o n  to l ook ,  the  
m a i n  r e a s o n  b e i n g  tha t  t h e y  hope  to m a k e  s o m e  m o n e y .  When  the  K o r e a n  
W a r  c a m e  a long  we d i d n ' t  h a v e  enough  t u n g s t e n  in  the  s t o c k p i l e .  T h e  
M u n i t i o n s  B o a r d ,  w h i c h  had b e e n  in c h a r g e  of the  s t o c k p i l e ,  k n e w  about  
the  h i g h - v e l o c i t y  a r m o r - p i e r c i n g  s h e l l  p r o g r a m  tha t  r e q u i r e d  fou r  p o u n d s  
of t u n g s t e n  c a r b i d e  fo r  a s i n g l e  a r m o r - p i e r c i n g  s h e l l ,  but  t h e r e  w a s n ' t  
e n o u g h  t u n g s t e n  in the s t o c k p i l e .  The  r e a s o n s  w e r e  s h o r t a g e  of m o n e y ,  
and so  f o r t h ,  but  t h e y  j u s t  d i d n ' t  h a v e  it .  

We w e r e  d e s p e r a t e  in 1950 and 1951 fo r  t u n g s t e n .  We sa id  to the  
d o m e s t i c  m i n e r ,  " W e ' l l  buy  a l l  tha t  a n y b o d y  c a n  p r o d u c e  a t  $63 a un i t  
up to a. to ta l  of 3 m i l l i o n  u n i t s ,  if you c a n ' t  s e l l  i t  e l s e w h e r e . "  In a f ew 
y e a r s  t h i s  c o u n t r y  was  c o n s u m i n g  about  9 m i l l i o n  pounds  of t u n g s t e n ,  
and the  d o m e s t i c  m i n e s  a l o n e  w e r e  p r o d u c i n g  about  16 m i l l i o n  p o u n d s .  
P e o p l e  who had  b e e n  go ing  a r o u n d  w a i l i n g  tha t  we w e r e  d e p e n d e n t  on 
K o r e a  and on C h i n a  w e r e  w r o n g .  G iven  the p r o p e r  i n c e n t i v e ,  we found 
p l e n t y  of i t  in  t h i s  c o u n t r y .  
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P e o p l e  have  to go out f i r s t  to  look  fo r  a m a t e r i a l  and t h e n  f ind ways  
of r e c o v e r i n g  it and u s i n g  it .  So I would  l ike  to s e e  us h a v e  a b a l a n c e ,  
d e p e n d i n g  on the  m a t e r i a l ,  b e t w e e n  the  s t ockp i l e  and a go ing  d o m e s t i c  
i n d u s t r y .  

QUESTION: D o c t o r ,  a few y e a r s  ago t h e r e  was  a lo t  of c o n c e r n  
about  the  a v a i l a b i l i t y  and the  p r o d u c t i o n  of t i t a n i u m .  I b e l i e v e  tha t  the  
Malone  R e p o r t  e s t i m a t e d  tha t  we w e r e  going  to n e e d  s o m e t h i n g  l i k e  
150,000 tons  a y e a r .  As I u n d e r s t a n d  i t ,  r i g h t  now t i t a n i u m  is  a l m o s t  
a d rug  on the m a r k e t ,  we a r e  u s i n g  such  a s m a l l  p e r c e n t a g e .  What  ha s  
h a p p e n e d  to  the  d e m a n d  and the  p r o d u c t i o n  in tha t  c a s e  ? 

DR. MORGAN: ( R e f e r r i n g  to Tab le  2, page  14.) H e r e  i s  t i t a n i u m  
on our  m e l t i n g - p o i n t  t ab l e .  It shows  tha t  i t s  m e l t i n g  po in t  is  a l i t t l e  
h i g h e r  than  i r o n ,  n i c k e l ,  and coba l t ,  and a l i t t l e  l o w e r  t han  c h r o m e .  
Mos t  of our  s t a i n l e s s  s t e e l s  a r e  i r o n ,  n i c k e l ,  and c h r o m e ,  and m a y b e  
s o m e  coba l t .  H e r e  i s  t i t a n i u m  with a m e l t i n g  point  m u c h  h i g h e r  than 
a l u m i n u m .  But  the  m e l t i n g  po in t  is  not  the only c h a r a c t e r i s t i c .  It has  
qui te  an a f f in i ty  fo r  o t h e r  g a s e s ,  p a r t i c u l a r l y  as  the  t e m p e r a t u r e  goes  
up. So it  i s n ' t  good  fo r  a n y w h e r e  n e a r  to i t s  m e l t i n g  po in t .  Mos t  m e t a l s  
a r e  good on ly  up to about  40 p e r c e n t  of t h e i r  m e l t i n g  p o i n t s ,  at  wh ich  
t i m e  t h e y  r u n  into a r e c r y s t a l i z a t i o n  p h a s e  that  c h a n g e s  the  s t r e n g t h  
c h a r a c t e r i s t i c s .  

C e r t a i n l y  t i t a n i u m  l o o k e d  b e t t e r  than  a l u m i n u m  fo r  s o m e  u s e s  in  
v i e w  of i t s  h i g h e r  m e l t i n g  po in t  and s t r e n g t h - w e i g h t  r a t i o .  F o r  a t i m e  
peop l e  though t  tha t  a i r p l a n e s  would u se  a lo t  of t i t a n i u m .  But  t h e n  t h e y  
found tha t ,  by d e s i g n ,  such  as  h o n e y c o m b  s t r u c t u r e s ,  the  c o r r o s i o n -  
r e s i s t a n t  p r o p e r t i e s  of s t a i n l e s s  s t e e l  and the way of d e s i g n i n g  it  and 
u s i n g  it  gave  i t  s o m e  a d v a n t a g e s  o v e r  t i t a n i u m  in s o m e  a p p l i c a t i o n s .  

At the  m o m e n t  t h e r e  i s  an e x c e s s i v e  supp ly  of t i t a n i u m .  T h e r e ' s  
no doubt  about  i t .  But  t i t a n i u m  at the l o w e r - t e m p e r a t u r e  r a n g e s  h a s  
a m a z i n g  c o r r o s i o n - r e s i s t a n t  p r o p e r t i e s ,  b e t t e r  than  m a n y  s t a i n l e s s  
s t e e l s  and f a r  b e t t e r  t han  m a n y  o t h e r  m e t a l s .  So, a s  q u a n t i t i e s  b e c o m e  
a v a i l a b l e ,  b e f o r e  too m u c h  l o n g e r  I th ink  t h e r e  wi l l  be a g r e a t  i n c r e a s e  
i n  the  u se  of t i t a n i u m  in the  l o w e r - t e m p e r a t u r e ,  c o r r o s i o n - r e s i s t a n t  
a p p l i c a t i o n s .  

T h i s  t a k e s  t i m e .  It took  30 o r  40 y e a r s  to deve lop  a l u m i n u m  to the  
po in t  w h e r e  i t  i s  today .  It took  3,000 or  4.000 y e a r s  to deve lop  b r o n z e  
and b r a s s  and c o p p e r  to the po in t  w h e r e  t h e y  a r e  today .  T i t a n i u m  was  
a l a b o r a t o r y  c u r i o s i t y  j u s t  a few y e a r s  ago,  and only  a r u s h  G o v e r n m e n t  
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a c c e l e r a t e d  p r o g r a m  got i t  in to  quan t i ty  p r o d u c t i o n .  U n d e r  t h o s e  c i r -  
c u m s t a n c e s ,  e v e r y  l i t t l e  shop and f a b r i c a t o r  and s u b c o n t r a c t o r  d o e s n ' t  
know how to u se  t i t a n i u m .  I don ' t  n e e d  to t e l l  you tha t  t h e r e  i s  an a r t  
to h a n d l i n g  any  m e t a l  tha t  d e v e l o p s  on ly  wi th  p r a c t i c e  in the  shops .  
E v e n  s k i l l e d  m e t a l l u r g i s t s  c a n ' t  p r e d i c t  a l l  the  p r o b l e m s  tha t  a r i s e  in  
ac tua l  u s a g e .  

When  u s i n g  s t a i n l e s s  s t e e l ,  a b i d d e r  on a c o n t r a c t  can  f i g u r e  h i s  
b id  f a i r l y  a c c u r a t e l y .  If he  had to use  t i t a n i u m ,  he w o u l d n ' t  know how 
to  bid on it .  The  D e f e n s e  D e p a r t m e n t  fo r  a whi le  t r i e d  to s u b s i d i z e  the  
ga in ing  of e x p e r i e n c e  in the  use  of t i t a n i u m  by pay ing  s p e c i a l  b o n u s e s  
f o r  i t s  u se .  As p a r t  of the  e c o n o m y  p r o g r a m ~  t h e y  b a c k e d  off f r o m  
much,  of tha t .  T h e y  have  r e f u s e d  to a l l ow  the  a d d i t i o n a l  e x p e n s e  of d e -  
s i g n i n g  t i t a n i u m  in to  m a n y  a p p l i c a t i o n s .  T h e r e f o r e - - a n d  b e c a u s e  of 
o t h e r  r e a s o n s ,  such  as  the  cu tback  in the a i r c r a f t  p r o g r a m - - t i t a n i u m  
i s  in a slump~ 

Of c o u r s e  the  t i t a n i u m  peop le  k n e w  th i s  was  a p o s s i b i l i t y .  H o w e v e r ,  
c o n s t r u c t i o n  of m o s t  of t h e i r  p l an t s  was  a l m o s t  e n t i r e l y  u n d e r w r i t t e n  
by  the  G o v e r n m e n t  t h r o u g h  g u a r a n t e e d  c o n t r a c t s .  Now t h e y ' r e  got  to 
do the  e d u c a t i o n a l  w o r k  to t e a c h  p e o p l e  how to u se  i t ,  and I th ink  tha t  in 
a few y e a r s  t h e r e  wi l l  be  qu i te  a m a r k e t .  

COMMENT:  D o c t o r ,  I don ' t  h a v e  a q u e s t i o n ,  but  a c o m m e n t .  You 
r e f e r r e d  to  the  m e d i c a l  s t o c k p i l e s  of the  F e d e r a l  C iv i l  D e f e n s e  A d m i n -  
i s t r a t i o n  and t h e i r  s m a l l n e s s .  I would l i ke  to s ay  tha t  tha t  s m a l l n e s s  i s  
not  due to l a c k  of i n t e r e s t  and d e s i r e  on the  p a r t  of the Civ i l  D e f e n s e  
A d m i n i s t r a t i o n ,  but  p e r h a p s  is  due to l a c k  of ab i l i t y  to c o n v i n c e  C o n g r e s s .  
T h i s  y e a r  the s t o c k p i l e  b u d g e t a r y  r e q u e s t  was  t r e a t e d  r a t h e r  d r a s t i c a l l y  
by C o n g r e s s .  It was  r e d u c e d  to z e r o  p e r c e n t .  If any  q u e s t i o n  should  
a r i s e ,  i t  would  be  on what  to do about  that .  I am  s u r e  tha t  is  r a t h e r  d i f -  
f i cu l t  to a n s w e r .  

DR. MORGAN: Wel l ,  I ' i i  s ay  t h i s ,  b a s e d  on 10 y e a r s  of p e r s o n a l  
e x p e r i e n c e  with s t ockp i l i ng .  It  w a s n ' t  e a s y  g e t t i n g  the  b i l l i o n s  of d o l -  
l a r s  to  bu i ld  up the  s t r a t e g i c  s t o c k p i l e .  The  Mun i t i ons  B o a r d  did a good 
job in  the  e a r l y  days  w h e n  t h e y  w e r e  r e s p o n s i b l e .  T h e y  had a good staff .  
T h e y  had  to  d e v e l o p  a r g u m e n t s  for  the  70 m a t e r i a l s  as  to why e a c h  was  
on the  l i s t  and how m u c h  t h e y  n e e d e d .  T h e y  had to b r i e f  the  A d m i n i s t r a -  
t i on  and the  C o n g r e s s .  T h e r e  a r e  s e v e r a l  peop l e  h e r e  in  t l ~  a u d i e n c e  
who p l ayed  a big  p a r t  in that .  

It  was  f i r s t  a c o o r d i n a t e d  G o v e r n m e n t  e f for t .  We had g e n e r a l  a g r e e -  
m e n t  wi th  a l l  c o n c e r n e d .  Oh, e v e r y b o d y  can  p i c k  a t  a p r o g r a m ,  a l i t t l e  
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p i e c e  h e r e  and t h e r e ,  but  g e n e r a l l y  we had  c o o r d i n a t e d  a g r e e m e n t  wi th  
D e f e n s e ,  A g r i c u l t u r e ,  C o m m e r c e ,  I n t e r i o r ,  S ta te  D e p a r t m e n t ,  and  
ODM {or i t s  p r e d e c e s s o r ,  NSRB} as  to the  p r o g r a m .  C iv i l  D e f e n s e  
d o e s n ' t  h a v e  tha t ,  as  f a r  a s  I know.  We had a c t i v e  e f f o r t  on the p a r t  
of a l l  t h e s e  a g e n c i e s .  And I wi l l  s ay ,  as  I c i t ed  in the  b e g i n n i n g ,  we 
had  the  e x p e r i e n c e  of W o r l d  W a r  I ,  w h e n  we w e r e  s h o r t  of m a t e r i a l s ;  
W o r l d  W a r  II ,  w h e n  a g a i n  we w e r e  s h o r t  of m a t e r i a l s ;  and  the  K o r e a n  
W a r ,  w h e n  we w e r e  a g a i n  s h o r t  of m a t e r i a l s .  And wi th  t h o s e  e x p e r i -  
e n c e s ,  w h e n  we wen t  up to t a lk  to the C o n g r e s s m e n  and S e n a t o r s  abou t  
t in  and r u b b e r  and  c o p p e r  and m a t e r i a l s  l i ke  t h e m  t h e y  each.  had  a s t a c k  
Of l e t t e r s  f r o m  c o n s t i t u e n t s  who w e r e  a l s o  s h o r t  of t in ,  r u b b e r  and cop -  
p e r ,  and t h e y  u n d e r s t o o d  wha t  we  w e r e  t a l k ing  about .  

I wou ld  hope  tha t  we  d o n ' t  h a v e  to e x p e r i e n c e  s e v e r a l  a t o m i c  a t t a c k s  
in o r d e r  to c o n v i n c e  the  G o v e r n m e n t  of the  n e e d  fo r  p l a n n i n g  f o r  s u r v i v a l .  
P e r h a p s  a r e a l  e d u c a t i o n a l  c a m p a i g n ,  w h i c h  would  have  to s t a r t  a t  F C D A  
and ODM, is  n e e d e d .  I th ink  the  A m e r i c a n  p e o p l e  a r e  s m a r t  e n o u g h  tha t ,  
if t h e y  u n d e r s t o o d  how l i t t l e  h a s  b e e n  s e t  a s i d e  to p r e p a r e  for  n u c l e a r  
a t t a c k ,  t h e y  would  want  s o m e t h i n g  done about  i t .  I know I, p e r s o n a l l y ,  
f e e l  v e r y  u n h a p p y  about  the  p r e s e n t  s i t u a t i o n .  

QUESTION: D r .  M o r g a n ,  cou ld  you e s t i m a t e  f o r  us ,  r o u g h l y ,  wha t  
the  c a r r y i n g  c h a r g e s  fo r  the p r e s e n t  s t r a t e g i c  s t o c k p i l e  a r e  p e r  y e a r ?  

D R .  MORGAN: It d e p e n d s  on the  q u e s t i o n  of i n t e r e s t .  As I s a i d ,  
t h e r e  a r e  abou t  $7 b i l l i o n  w o r t h  of s t r a t e g i c  m a t e r i a l s  on hand .  If you  
wan t  to f i g u r e  tha t  the G o v e r n m e n t  h a s  to p a y  3 p e r c e n t  i n t e r e s t ,  o r  i t  
i s  c o s t i n g  the t a x p a y e r  i n t e r e s t  on the  to t a l  i n v e s t m e n t ,  you c a n  f i g u r e  
tha t  out e a c h  y e a r - - t h e  i n t e r e s t  c h a r g e .  T h e  a c t u a l  s t o r a g e  c h a r g e s  
a r e  r e l a t i v e l y  s m a l l ,  b e c a u s e  the bu lk  of the m a t e r i a l s ,  b e i n g  m e t a l s  
and m i n e r a l s  t h e y  a r e  s t o r e d  on m i l i t a r y  r e s e r v a t i o n s  or  in open  s t o r -  
age .  A d m i n i s t r a t i o n  and h a n d l i n g  c h a r g e s  r u n  a r o u n d  $40 m i l l i o n  a 
y e a r  m u c h  of w h i c h  is a t t r i b u t a b l e  to the  p e r i s h a b l e  i t e m s .  

QUESTION: S i r ,  the  c o m p u t a t i o n  of the  i n d u s t r i a l  r e s e r v e s  would  
a p p e a r  to h a v e  s o m e  r e l a t i o n  to p r o j e c t e d  d i s t r i b u t i o n  o r  a l l o c a t i o n  c o n -  
t r o l s .  Could  you  c o m m e n t  on wha t  e f f ec t  i t  m i g h t  h a v e  in t e r m s  cf  the 
W o r l d  W a r  II r e s t r i c t i o n s  of c h r o m i u m  fo r  t o a s t e r s  and i t e m s  l i ke  tha t  
on the  e c o n o m y ?  

DR.  MORGAN: T h a t ' s  a v e r y  good q u e s t i o n .  G e n e r a l l y ,  w h e r e  the  
L o n g - T e r m  O b j e c t i v e s  a r e  on hand ,  t h e r e  would  be v e r y  l i t t l e  n e e d  f o r  
e n d - u s e  c o n t r o l s  of the  q u a n t i t a t i v e  type  tha t  w e r e  u s e d  in W o r l d  W a r  II 
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and the Korean War. Where only the Minimum Objective is on hand, 
that implies that there might have to be some reduction in normal indus- 
trial and civilian use in an emergency. 

Your question brings to my mind an additional point that is very 
important. We have been told that one reason for a lot our defense 
planning--and this gets to the area of strategy--is to protect the Sea 
lanes, and that we must be friendly with various countries because they 
are major sources of raw materials. I think that more important than 
not having a need for domestic controls on some of these materials is 
the fact that, by not having to patrol supply lanes, purely for the pur- 
pose of bringing in raw materials, as was done in World War H, large 
stockpiles have a major influence on our s~rategy, in that the military 
can now concentrate on fighting the enemy. 

That isn't, of course, 100 percent true across the board. For ex- 
ample we don't stockpile petroleum and we might have to protect the 
supply lane to Venezuela. But generally stockpiling reduces both our 
need for the allocations which you were talking about, and our need for 
protecting vulnerable supply lanes. 

QUESTION: D o c t o r ,  you  i n d i c a t e d  tha t  abou t  60 of the 74 m a t e r i a l s  
have  r e a c h e d  p r o c u r e m e n t  l e v e l  on the  b a s i s  of the  3 - y e a r  w a r .  Would  
you  c o m m e n t  on wha t  a r e  s o m e  of the  14 m a t e r i a l s  tha t  h a v e  not  r e a c h e d  
p r o c u r e m e n t  l e v e l s  and wha t  a r e  s o m e  of the  p r o b l e m s  wi th  r e s p e c t  to 
r e a c h i n g  p r o c u r e m e n t  l e v e l ,  p a r t i c u l a r l y  w h e t h e r  o r  no t  ou r  p r e s e n t  
G o v e r n m e n t  p o l i c y  i s  i n t e r f e r i n g  wi th  r e a c h i n g  the  p r o c u r e m e n t  l e v e l ?  

DR. MORGAN: I would say that in my opinion probably the most 
critical ones that have not reached the Procurement Priority Levels are 
two materials--muscovite mica block and muscovite mica film. Mica 
has very specialized dielectric properties. It is somewhat temperature 
resistant and fairly flexible also, so it can be used in specialized elec- 
trical condensers and other electrical applications such as radio tubes, 
and spacers. Up to now, despite a fair amount of research, they have 
not found too good a substitute. Mica is needed where you have shock, 
a number of g's, as in a missile, or in a projectile. If you want to de- 
sign some electrical equipment that will be stationary, you can do it 
pretty well, but, where it has a lot of shock or acceleration it needs 
strategic mica. 

M i c a  i s  p r o d u c e d  l a r g e l y  in Ind ia  and B r a z i l  in  t h e s e  p a r t i c u l a r  
g r a d e s .  T h e r e  is  a l i t t l e  b i t  in t h i s  c o u n t r y .  We h a v e  had  a p r o g r a m  

24 



in  t h i s  c o u n t r y  w h e r e b y  we p a y  m a n y  t i m e s  the n o r m a l  p r i c e ,  and it 
h a s n ' t  b r o u g h t  m u c h  out .  Mica  m i n i n g  i s  e s s e n t i a l l y  a hand  job w h e r e  
a m i n e r  goes  down a l i t t l e  ho le  and p i c k s  i t  out by  h a n d .  He  b r i n g s  it  
h o m e  and h i s  wife  and l i t t l e  boys  s i t  a r o u n d  and p i c k  it a p a r t  and s o r t  
it  by  hand  and t hen  c a r r y  i t  on to a b r o k e r  who a s s e m b l e s  m a t e r i a l  
f r o m  a n u m b e r  of m i n e r s  and p a c k s  it f o r  s h i p m e n t .  

Ii you  p a y  t h e m  m o r e  in s o m e  f o r e i g n  c o u n t r i e s  t h e y  o f ten  w o r k  l e s s .  
So p a y i n g  h i g h e r  p r i c e s  d o e s n ' t  a l w a y s  w o r k .  T h e  G o v e r n m e n t  t r i e d  to 
s end  t e c h n i c a l  t e a m s  to f o r e i g n  s o u r c e s .  T h e y  s en t  e n g i n e e r s  down who 
t a l k e d  about  u s i n g  b u l l d o z e r s  and  s u c h ,  but  m i c a  d o e s n ' t  g e n e r a l l y  o c c u r  
in  a w a y  w h e r e  you  c a n  u s e  m u c h  h e a v y  e q u i p m e n t .  I th ink  tha t  u l t i -  
m a t e l y  wha t  we n e e d  i s  a r e a l l y  good r e s e a r c h  p r o g r a m  d i r e c t e d  t o w a r d  
s y n t h e s i z i n g  of the  m a t e r i a l .  

T h e  B u r e a u  of M i n e s  h a s  done s o m e  good w o r k  a long  tha t  l i n e  and  
the  l o n g - r u n  s o l u t i o n  is  tha t  the Un i t ed  S ta t e s  m u s t  c o m e  up wi th  a s y n -  
t h e t i c  m a t e r i a l .  

The  o t h e r  m a t e r i a l s  in s h o r t  s t a t u s  in the s t o c k p i l e  a r e  g e n e r a l l y  
of no t  too  g r e a t  i m p o r t a n c e .  

C A P T A I N  OWEN: Dr .  M o r g a n ,  in b e h a l f  of a l l  of us we wan t  to 
t h a n k  you  f o r  y o u r  u s u a l  e x c e l l e n t  p e r f o r m a n c e .  

DR.  MORGAN: It i s  a p l e a s u r e  to be h e r e .  

(14 M a r  1 9 5 8 - - 4 , 1 0 0 ) O / s g h : l j t  
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