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C O L O N E L  B A R R E T T :  A d m i r a l  Hague,  G e n e r a l  Niblo, l ad ies ,  and 
gen t l emen:  This  m o r n i n g  we have  the second in our  s e r i e s  of l e c t u r e s  
on n a t u r a l  r e s o u r c e s .  The sub jec t  i s  m n~er rous  Me ta l s  R e s o u r c e s .  ' ~ ' ~ T  0 ~ 1~ 

It inc ludes  a wide ca t a log  of m a t e r i a l s ,  beginning with copper ,  lead,  
zinc,  and tin, and the re  a r e  m a n y  o the r  s t r a t e g i c  m e t a l s .  

Our  s p e a k e r ' s  p r e s e n t  dut ies  b r i n g  h im in v e r y  c lose  con tac t  with 
the na t ional  de fense  a s p e c t s  of these  m a t e r i a l s .  Also,  :his b a c k g r o u n d  
a d m i r a b l y  su i t s  h im to ta lk  to us on this  p ro j ec t .  Not the l e a s t  of his 
StudyqUalificati°nSBranch ofiS thisthe faCtinstitution.that he is a g r a d u a t e  of the C o r r e s p o n d e n c e  

It is a p l e a s u r e  to we lcome  to this  p l a t f o r m  this  m o r n i n g  Dr .  John 
D. Morgan  1/ ,  Spec ia l  A s s i s t a n t  to the A s s i s t a n t  D i r e c t o r  fo r  M a t e r i a l s ,  
Off ice of De'lense Mobil izat ion,  and to in t roduce  h im to you.  Dr .  
Morgan .  

DR. MORGAN: Thank you, Colonel  B a r r e t t .  A d m i r a l  Hague,  m e m -  
b e r s  of the facul ty ,  s tudents ,  and gues t s .  

The n o n f e r r o u s  m e t a l s  a r e  one of a g roup  that  should be of p a r t i c u l a r  
i n t e r e s t  to the m i l i t a r y  people ,  b e c a u s e ,  looking b a c k  through h i s to ry ,  
they a r e  the m a t e r i a l s  with which the m i l i t a r y ,  o v e r  the longes t  p e r i o d  
of y e a r s ,  p r o b a b l y  had the m o s t  to do. 

In c o n s i d e r i n g  the u s e s  of the n o n f e r r o u s  m e t a l s  today, we find 
s e v e r a l  o the r  m a t e r i a l s ,  such as f e r r o a l l o y s ,  Hght m e t a l s ,  p l a s t i c s ,  
and o the r  c h e m i c a l s  and syn the t i c s ,  tak ing  t h e i r  p l a c e s  in m a n y  app l i ca -  
tionso However ,  looMng back  s e v e r a l  thousand y e a r s ,  you m a y  r e c a l l  
the b ronze  age as  a pe r iod  in h i s t o r y  whe re  m a n ' s  use  of b ronze ,  an 
a l loy  of coppe r  and tin, was  p a r t i c u l a r l y  i m p o r t a n t ,  and whe re  i ts  use  
in m i l i t a r y  app l i ca t ions ,  such as  sh ie lds ,  s p e a r s ,  c h a r i o t s ,  and r a m s  
on v e s s e l s ,  and so for th ,  s p u r r e d  the s e a r c h  fo r  addi t ional  s o u r c e s  of 
r a w  m a t e r i a l s .  P r o b a b l y ,  m o s t  of the e a r l y  a d v a n c e s  in m e t a l l u r g y  w e r e  

~ o n s  a r e  those  of ~ o r  and do not n e c e s s a r i l y  r e f l e c t  of f ic ia l  v iews .  
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m a d e  b e c a u s e  of m a n ' s  d e s i r e  to u s e  n o n f e r r o u s  me~a l s  fo r  m i l i t a r y  
p u r p o s e s .  T h i s  i s  c l e a r l y  r e v e a l e d  in  the  n a m e s  of s o m e  of ou r  c o m -  
m o n  a l l o y s  as fo r  e x a m p l e  " a d m i r a l t y  m e t a l ,  " an  a l loy  s p o n s o r e d  by 
the  B r i t i s h  fo r  n a v a l  u s a g e .  We a l s o  have  "gun  m e t a l "  f o r  the c a s t i n g  
of c a n n o n s ;  " g i l d i n g  m e t a l ,  " " c a r t r i d g e  b r a s s ,  " and  o t h e r  n a m e s  w i l l  

no doubt  c o m e  to  m i n d s  of th i s  g roup .  

In  the e i g h t e e n  h u n d r e d s ,  and  e x t e n d i n g  p r o b a b l y  t h r o u g h  the e a r l y  
n i n e t e e n  h u n d r e d s  in  th i s  c o u n t r y ,  the  s e r v i c e  m e t a l l u r g i s t s - - p a r t i c u l a r -  
ly  in  A r m y  O r d n a n c e ,  Nava l  O r d n a n c e ,  and  the B u r e a u  of S h i p s - - i n -  
c l u d e d  s o m e  of the  o u t s t a n d i n g  m e t a l l u r g i s t s  in  the  c o u n t r y .  U n d e r  
p r e s e n t  c o n d i t i o n s ,  wi th  s p e c i a l i z a t i o n  in  s c i e n c e ,  t h e r e  a r e  p r o b a b l y  
few m e n  in  u n i f o r m  who a r e  a c t u a l l y  s k i l l e d  s p e c i a l i s t s  in  th i s  f i e ld .  
I n s t e a d  the  m i l i t a r y  m e n  h a v e  b e c o m e  a d m i n i s t r a t o r s  and r e l y  on l a r g e  
s t a f f s  of c i v i l i a n  s c i e n t i s t s  in  the  a r s e n a l s  and  in  p r i v a t e  i n d u s t r y .  

T h e  n o n f e r r o u s  m e t a l s  a r e  r e l a t i v e l y  r a r e  in  the s u r f a c e  of the  
e a r t h ,  e v e n  though  t h e y  have  had  wide  a p p l i c a t i o n .  L i s t e d  a r e  a few of 
the m o s t  c o m m o n  e l e m e n t s  tha t  c o m p r i s e  the  e a r t h ' s  c r u s t ,  to i l l u s t r a t e  
th i s  po in t .  G e o l o g i s t s  have  e s t i m a t e d - - a n d  t h e s e  a r e  a l l  r o u n d  f i g u r e s - -  
tha t  the  e a r t h ' s  c r u s t  i s  c o m p o s e d  of abou t  47 p e r c e n t  oxygen ,  28 p e r c e n t  
s i l i c o n - - s i l i c o n  b e i n g  the  m o s t  abundan t  m e t a l  in the  e a r t h ' s  c r u s t .  Ye t  
we s e e  v e r y  l i t t l e  of i t  in  m e t a l l i c  f o r m .  It  i s  a r a r i t y  on ly  c o m i n g  in to  
u s e  today .  E i g h t  p e r c e n t  of the  e a r t h ' s  c r u s t  i s  a l u m i n u m - - o n e  m e t a l  
the  u s e s  of w h i c h  h a v e  g r e a t l y  e x p a n d e d  in  the  l a s t  30 y e a r s .  I r o n  c o m -  
p r i s e s  only  5 p e r c e n t  of the  e a r t h ' s  c r u s t .  We wi l l  not  c o n s i d e r  i r o n  
and a l u m i n u m  h e r e i n  e x c e p t  fo r  p u r p o s e s  of c o m p a r i n g  t h e m  wi th  s o m e  
of the  n o n f e r r o u s  m e t a l s .  I r o n  has  b e e n  in  u s e  fo r  m a n y  y e a r s  by  m a n ,  
but  a l u m i n u m  is  a r e l a t i v e l y  n e w c o m e r .  C a l c i u m  c o m p r i s e s  n e a r l y  4 
p e r c e n t  of the  e a r t h ' s  c r u s t ;  s o d i u m  and p o t a s s i u m ,  about  3 p e r c e n t ;  
m a g n e s i u m ,  2 p e r c e n t .  Ye t  c a l c i u m ,  s o d i u m ,  and  p o t a s s i u m  a r e  not  
a c t u a l l y  u s e d  as  m e t a l s .  M a g n e s i u m ,  h o w e v e r ,  in  the  pas t  15 y e a r s ,  
p a r t i c u l a r l y  as a r e s u l t  of W o r l d  W a r  II and the  K o r e a n  War ,  i s  c o m i n g  

in to  w i d e s p r e a d  u s e .  

Going  f u r t h e r  down the  s c a l e  of a b u n d a n c e  i n  the  e a r t h ' s  c r u s t ,  we 
c o m e  to t i t a n i u m ,  a c c o u n t i n g  fo r  0 .6  p e r c e n t ,  j u s t  c o m i n g  in to  u s e  on a 
t o n n age  b a s i s  in  the  l a s t  y e a r  o r  two. Runn ing  f u r t h e r  down the  l ine ,  to  
p i c k  up the  n o n f e r r o u s  m e t a l s ,  i t  has  b e e n  e s t i m a t e d  tha t  c o p p e r ,  w h i c h  
has  b e e n  u s e d  fo r  t h o u s a n d s  of y e a r s ,  c o m p r i s e s  only  0 .01  p e r c e n t  of the 
e a r t h ' s  c r u s t .  Z inc  c o m p r i s e s  about  0 .006  p e r c e n t  of the  e a r t h ' s  c r u s t ;  

l ead ,  0. 0008 p e r c e n t .  
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T h e n  we c o m e  to the v e r y  s m a l l  f r a c t i o n s .  T i n  c o m p r i s e s  about  

0o 0005 p e r c e n t  of the e a r t h ' s  c r u s t ,  wh i l e  the m e r c u r y  in  the  e a r t h ' s  
c r u s t  i s  about  0. 0000025 p e r c e n t .  

F i n a l l y ,  when  we c o m e  to p l a t i n u m ,  e igh t  z e r o s  p r e c e e d  the  n u m b e r  
which  g i v e s  i t s  e s t i m a t e d  p e r c e n t  of the e a r t h ' s  c r u s t .  

Thus  i t  m a y  be s e e n  tha t  the n o n f e r r o u s  m e t a l s  a r e  v e r y  s c a r c e  in  
the e a r t h ' s  c r u s t .  H o w e v e r ,  a t  the p r e s e n t  t i m e  we u s e  v a s t  q u a n t i t i e s  
of s o m e  of t h e m .  I w i l l  not  quote  p r e c i s e  f i g u r e s ,  but  wi l l  c i t e  the  r e l a -  
t ive  o r d e r s  of m a g n i t u d e ,  and w i l l  c O m p a r e  t h e m  with  a few o t h e r  c o m -  m o n  m a t e r i a l s .  

N a t u r a l l y ,  the m o s t  abundan t  of a l l  the  m e t a l s  we u s e  in  t h i s  c o u n t r y  
i s  s t e e l .  Un i t ed  S t a t e s  s t e e l  p r o d u c t i v e  c a p a c i t y  r i g h t  now i s  about  124 
m i l l i o n  tons .  A l u m i n u m  c o m e s  next ,  and U n i t e d  S t a t e s  p r i m a r y  a l u m i -  
num c a p a c i t y  i s  a r o u n d  1 .5  m i l l i o n  tons .  We a r e  u s i n g  s o m e w h a t  in 
e x c e s s  of tha t  b y  i m p o r t i n g  s o m e  f r o m  C a n a d a .  We u s e  about  1 .5  
m i l l i o n  tons  of p r i m a r y  c o p p e r  a y e a r .  We use  about  1 .2  m i l l i o n  tons  
of l e ad  and about  1 m i l l i o n  tons  of z inc  a y e a r .  

T h e n  t h e r e  i s  qui te  a d rop  off f r o m  the t h r e e  b ig  n o n f e r r o u s  m e t a l s - -  
c o p p e r ,  l ead ,  and z inc .  The  a n n u a l  u s e  of t in  i s  on ly  about  85, 000 tons .  
Of a n t i m o n y ,  we u s e  about  40, 000 tons ;  a r s e n i c ,  about  23, 000 tons .  Of 
c a d m i u m  we u s e  a r o u n d  3, 000 tons ;  s i l v e r ,  a r o u n d  3, 000 t o n s ;  m e r c u r y ,  
a r o u n d  2 , 0 0 0  t ons .  T h e n  t h e r e  a r e  s e v e r a l  w h e r e  we u s e  q u a n t i t i e s  of 
l e s s  than  1, 000 tons ,  l ike  b i s m u t h ,  s e l e n i u m ,  gold,  t e l l u r i u m .  

F i n a l l y  we c o m e  down to p l a t i n u m ,  r u b i d i u m ,  o s m i u m ,  and so  fo r t h ,  
w h e r e  the a n n u a l  U n i t e d  S t a t e s  u s e  i s  m e a s u r e d  in o u n c e s  r a t h e r  than  in  pounds  o r  t ons .  

T h e  above  da ta  g ive  a p i c t u r e  of the  o v e r a l l  t onnage  r e q u i r e m e n t s  in 
the U n i t e d  S t a t e s  f o r  t h e s e  m a t e r i a l s .  You m i g h t  be i n t e r e s t e d  in the  
u s e  da ta  fo r  the USSR.  R a t h e r  than  quote  a n y  s e c r e t  f i g u r e s  h e r e ,  I 
w i l l  quote  the  " L o n d o n  M e t a l  B u l l e t i n ,  " wh ich  e s t i m a t e s  tha t  USSR s t e e l  
p r o d u c t i o n  i s  now a r o u n d  42 m i l l i o n  s h o r t  tons .  USSR c o p p e r  p r o d u c -  
t ion  i s  e s t i m a t e d  at  about  4 1 0 , 0 0 0  tons  in  1953; USSR a l u m i n u m  p r o d u c -  
t ion,  about  330, 000 tons ;  l ead ,  about  320, 000 t ons ;  z inc ,  about  300, 000 
tons ;  and  t in,  about  12 ,000  tons .  N a t u r a l l y ,  t h i s  i s  not  a c o m p l e t e  
m e a s u r e  of USSR c o n s u m p t i o n ,  b e c a u s e  the R u s s i a n s  u n d o u b t e d l y  i m p o r t  s o m e  a l s o .  
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USSI:t c o p p e r  p r o d u c t i o n  of about  410, 000 tons  is  about  ha l f  of the  
U n i t e d  S ta tes  d o m e s t i c  m i n e  p r o d u c t i o n .  USSR p r o d u c t i o n  of l ead ,  
about  320 ,000  tons ,  i s  p r e t t y  c l o s e  to ou r  d o m e s t i c  m i n e  p r o d u c t i o n  of 
about  350 ,000  tons .  USSR z inc  p r o d u c t i o n s  of about  300 ,000  tons  is  
about  t w o - t h i r d s  of ou r  p r e s e n t  p r o d u c t i o n ,  w h i c h  i s  r u n n i n g  s o m e w h a t  
u n d e r  500, 000 tons  at the  p r e s e n t  t i m e .  T h e i r  t in  p r o d u c t i o n  at 12 ,000 
tons  i s  l a r g e r  t han  o u r s ,  s i n c e  we have  a l m o s t  no d o m e s t i c  t in  m i n e  

p r o d u c t i o n  in  the U n i t e d  S ta t e s .  

A n o t h e r  i m p o r t a n t  c h a r a c t e r i s t i c  of the  m e t a l s  i s  p r i c e .  M e t a l s  
a r e  u s e d  in  p a r t i c u l a r  a p p l i c a t i o n s  b e c a u s e  of t h e i r  d i f f e r e n t  c h a r a c t e r -  

. ach  i n d i v i d u a l  e l e m e n t  has  i t s  own c e r t a i n  c h a r a c t e r i s t i c s .  
i s t i c s  E . . . . . . .  l^.~.ents but  i n s t e a d  the 
But  o v e r  a p e r i o d  of y e a r s  Iew a r e  u s e a  as  =x=.,. 
m e t a l s  a r e  m i x e d w i t h  o t h e r s  to f o r m  a l l oys .  A l loys  a r e  s o l i d  s o l u t i o n s  
of two o r  m o r e  me ta l , s  and,  by  p r o p e r  s c i e n t i f i c  s tudy,  m e t a l l u r g i s t s  
have  d e t e r m i n e d  w h i c h  c r y s t a l  s t r u c t u r e s  and  a t o m i c  l a t t i c e s  f i t  t o g e t h e r  
to g ive  the  m o s t  d e s i r a b l e  q u a l i t i e s  of s t r e n g t h ,  l i g h t n e s s ,  r e s i s t a n c e  to 
c o r r o s i o n ,  e l e c t r i c a l  c o n d u c t i v i t y  o r  n o n c o n d u c t i v i t y ,  and  so  fo r th ,  as 

r e q u i r e d .  ! 

In a l l  u s e s  p r i c e  is  i m p o r t a n t ,  and  we would  not  w i s h  to u s e  s o m e -  
th ing  that  c o s t s  too m u c h  if  we c a n  e m p l o y  a c h e a p e r  m e t a l ,  b e c a u s e  
cos t ,  p a r t i c u l a r l y  in  w a r t i m e ,  is  a m e a s u r e  of the u s e  of m a n p o w e r  and 
e l e c t r i c  p o w e r  and  a l l  the  o t h e r  r e s o u r c e s  tha t  a r e  l i k e l y  to be  s c a r c e .  

To c o m p a r e  the  c o s t s  of m e t a l s ,  we f ind  that  the  c o s t  of i r o n  and  
s t e e l  is  a r o u n d  four  c e n t s  a pound.  Tha t  i s  p r o b a b l y  ou r  c h e a p e s t  m e t a l .  
H o w e v e r ,  i t  is  not  a n o n f e r r o u s  m e t a l  s i n c e  i r o n  i s t h e  f e r r o u s  m e t a l .  
About  the  c h e a p e s t  of the  n o n f e r r o u s  m e t a l s  i s  a r s e n i c ,  w h i c h  s e l l s  a t  
about  5 .5  c e n t s  a pound.  Z i n c  i s  now s e l l i n g  at 11 .5  c e n t s  a pound.  
L e a d  is  about  15 c e n t s  a pound.  A l u m i n u m  c o s t s  a r o u n d  22 c e n t s  a pound,  
I m e n t i o n  a l u m i n u m ,  though  i t  is  not  a n o n f e r r o u s  m e t a l ,  b e c u a s e  of the  
g r e a t  i n t e r c h a n g e a b i l i t y  that  e x i s t s  now, o r  tha t  c o u l d  t ake  p l a c e  in  the  
f u t u r e ,  b e t w e e n  a l u m i n u m  and z inc .  The  d o m e s t i c  z inc  m i n e r s  a r e  a 
b i t  h a p p i e r  about  the p r i c e  of z inc  w h i c h  r e c e n t l y  w e n t  up a few c e n t s  a 
pound  and  t h e y  w i s h  i t  would  go up f u r t h e r .  If the  p r i c e  of z inc  s h o u l d  
e x c e e d  15 c e n t s  a pound  fo r  v e r y  long,  wi th  a l u m i n u m  at 22 c e n t s  a 
pound,  t h e r e  is  r e a l  d a n g e r  tha t  the  zinc p e o p l e  can  l o s e  to a l u m i n u m  
t h e i r  m a r k e t  fo r  m a n y  d i e c a s t i n g s  e v e n  though  t h e r e  a r e  c e r t a i n  advan -  

t a g e s  i n t h e  e a s e  of h a n d l i n g  z inc .  

Q u e s t i o n s  Of s u b s t i t u t i o n  a r e  i m p o r t a n t  to the  m i l i t a r y  b e c a u s e  m a n y  
of the  i t e m s  tha t  a r e  bough t  a r e  p u r c h a s e d  u n d e r  p e r f o r m a n c e  s p e c i f i -  
c a t i o n s .  In a d i e c a s t i n g  you m a y  not  s p e c i f y  w h e t h e r  i t  h a s  to be m a d e  
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out of z inc  o r  a l u m i n u m ;  so  p r i c e  c o n d i t i o n s  w i l l  g o v e r n  wha t  tha t  is  to 
be  m a d e  out  of. But  the  Of f i ce  of D e f e n s e  M o b i l i z a t i o n  (ODM) and  o t h e r  
c i v i l i a n  a g e n c i e s  of the  G o v e r n m e n t  m u s t  m a k e  p r o v i s i o n  now f o r  an a d e -  
qua te  s u p p l y  of t h e s e  m a t e r i a l s  to m e e t  m i l i t a r y  r e q u i r e m e n t s .  T h u s  
r e q u i r e m e n t s  da t a  m u s t  be  f r e q u e n t l y  r e v i e w e d .  

Go ing  up in  the  p r i c e  s c a l e  a bi t ,  we f ind  a n t i m o n y  at  30 c e n t s  a 
pound ,  and  c o p p e r  at 30 c e n t s  a pound .  The  c o p p e r  m i n e s  h a v e  b e e n  v e r y  
p l e a s e d  that ,  t h r o u g h  a s u c c e s s i o n  of c i r c u m s t a n c e s ,  the  p r i c e  of c o p p e r  
h a s  s t a y e d  up a r o u n d  30 c e n t s  a pound ,  qu i te  c o n s i s t e n t l y ,  f o r  the p a s t  
y e a r  o r  so .  With a l u m i n u m  at  22 c e n t s  a pound  and  c o p p e r  at 30 c e n t s  a 
pound ,  tha t  i s  p r o b a b l y  one of the  b i g g e s t  f a v o r s  the  c o p p e r  i n d u s t r y  is  
do ing  f o r  the a l u m i n u m  p r o d u c e r s .  N a t u r a l l y ,  the  c o p p e r  m i n e r s  a r e  
h a p p y  t o d a y .  H o w e v e r ,  if  tha t  t h i r t y - c e n t  p r i c e  c o n t i n u e s  o v e r  a Iong  
p e r i o d  of t i m e ,  m y  g u e s s  i s  the  u s e  of c o p p e r  m a y  d r o p  off in  s e v e r a l  
a p p l i c a t i o n s  and  a l u m i n u m  w i l l  m o v e  in .  

T i n  i s  now a r o u n d  93 c e n t s  a pound .  H e r e  we  h a v e  a s o m e w h a t  a r -  
t i f i c i a l  p r i c e  in  tha t  i t  i s  b e i n g  kept  u p b y  U. S. G o v e r n m e n t  o p e r a t i o n  
of the  T e x a s  C i ty  T in  S m e l t e r  wi th  the ou tput  of tha t  s m e l t e r  b e i n g  h e l d  
in G o v e r n m e n t  s t o c k s .  

C a d m i u m  is  a r o u n d  $ 1 . 7 0  a pound ;  b i s m u t h ,  $ 2 . 2 5  a pound ;  and  
m e r c u r y ,  w h i c h  h a s  s k y r o c k e t e d  in  r e c e n t  m o n t h s ,  i s  now a r o u n d  $4. 35 
a pound .  T i t a n i u m  s p o n g e  i s  s e l l i n g  s o m e w h a t  u n d e r  $5 a pound .  S i l v e r ,  
w h i c h  h a s  m a n y  i n d u s t r i a l  u s e s ,  s e l l s  f o r  about  $12 a pound .  M e t a l l i c  
z i r c o n i u m  i s  $70 a pound .  B e r y l l i u m  m e t a l  i s  $71 a pound .  G e r m a n i u m ,  
wi th  v e r y  new and i n t e r e s t i n g  e l e c t r o n i c  p r o p e r t i e s ,  i s  $295 a pound .  
P a l l a d i u m ,  w h i c h  i s  u s e d  in  h igh  t e m p e r a t u r e  a p p l i c a t i o n s  and  f o r  p l a t i n g  
i s  $350 a pound .  

F i n a l l y ,  we c o m e  to p l a t i n u m ,  w h i c h  i s  $1, 350 a pound .  A n d  of 
c o u r s e  the  m o s t  e x p e n s i v e  n o n f e r r o u s  m e t a l ,  if  you  w a n t  to c o n s i d e r  i t  
one,  i s  r a d i u m ,  w h e r e ,  at  $20 a m i l l i g r a m ,  the  p r i c e  w o r k s  out  to be  
about  9 m i l l i o n  d o l l a r s  a pound .  

T h u s  it c a n  be  s e e n  tha t  the  p r i c e  r a n g e  f o r  the n o n f e r r o u s  m e t a l s  
c o v e r s  qu i te  a s c a l e .  The  p r i c e s  I h a v e  g iven  you a r e  r o u g h l y  t h o s e  
p r e v a i l i n g  t o d a y .  N a t u r a l l y ,  p r i c e  w i l l  d e p e n d  on the q u a n t i t y  one  w i s h e s  
to buy  u n d e r  a p a r t i c u l a r  s p e c i f i c a t i o n ,  s h a p e ,  o r  f o r m ,  and  tha t  s o r t  
of th ing .  If  you  wan t  the e x a c t  f i g u r e  f o r  a c e r t a i n  p u r p o s e ,  you  w i l l  
h a v e  to l ook  it up o r  ge t  q u o t a t i o n s  f r o m  s e l l e r s .  

5 
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A n o t h e r  i n t e r e s t i n g  p r o p e r t y  of m e t a l s  i s  t h e i r  m e l t i n g  poin t .  I 

w i l l  p i ck  out a few of the  n o n f e r r o u s  m e t a l s  to show why tha t  i s  of i n -  
t e r e s t .  On the  h igh  s ide  r h e n i u m ,  o s m i u m ,  and  r u t h e n i u m  have  m e l t i n g  
po in t s  of a r o u n d  o r  in e x c e s s  of 2500 d e g r e e s  c e n t i g r a d e .  So fo r  v e r y  
h igh  t e m p e r a t u r e  a p p l i c a t i o n s  t h e s e  m e t a l s  h a v e  u s e s .  C o m i n g  down the  
s c a l e ,  we f ind  tha t  c o p p e r  m e l t s  at  s l i g h t l y  above  1000 d e g r e e s  c e n t i -  
g r a d e .  S i l v e r  m e l t s  at about  960 d e g r e e s  C. A l u m i n u m ,  w h i c h  i s  no t  a 
n o n f e r r o u s  m e t a l ,  but  m e n t i o n e d  f o r  c o m p a r i s o n  as  we go a long,  m e l t s  
at abou t  660 d e g r e e s  C. Z inc  m e l t s  at  about  420 d e g r e e s  C. T in  m e l t s  

at  about  232 d e g r e e s  C. 

C o m i n g  down the s c a l e  f u r t h e r ,  we f ind  m e r c u r y ,  w h i c h  i s  a c t u a l l y  

a liquid at room temperature. 

The  low m e l t i n g  po in t s  of c o p p e r  and t in  s h o u l d  i n d i c a t e  why  the 
a n c i e n t  p e o p l e  u s e d  so m u c h  b r o n z e  and  why f o r  so  m a n y  h u n d r e d s  of 
y e a r s  m i l i t a r y  u s e  of the n o n f e r r o u s  m e t a l s  e x p a n d e d .  The  low m e l t i n g  
po in t  m e t a l s  cou ld  be  h a n d l e d  by  the  r e l a t i v e l y  p r i m i t i v e  m e t a l l u r g i c a l  
t e c h n i q u e s  that  p r e v a i l e d  u n t i l  a few d e c a d e s  ago.  A l m o s t  anyone  c o u l d  
b u i l d  a good,  hot  f i r e  and  m e l t  t in  at  232 d e g r e e s  c e n t i g r a d e ,  and  c o p p e r  
at 1083 ° C and  c o m e  up wi th  an a l loy .  As we get  in to  the  new m e t a l s  
h a v i n g  m e l t i n g  po in t s  of s e v e r a l  t h o u s a n d  d e g r e e s ,  new t e c h n i q u e s  a r e  

r e q u i r e d  to  hand l e  t h e m .  

A n o t h e r  p r o p e r t y  of the n o n f e r r o u s  m e t a l s  tha t  i s  of i n t e r e s t  i s  t h e i r  
s p e c i f i c  g r a v i t i e s .  H e r e  a g a i n  we h a v e  a wide  r a n g e .  The  h e a v i e s t  o n e s  
a r e  the  p l a t i n u m  g r o u p - - o s m i u m ,  i r i d i u m ,  p l a t i n u m ,  and r h e n i u m - ' w i t h  
s p e c i f i c  g r a v i t i e s  of 20 to 22. Tha t  i s  20 to 22 t i m e s  h e a v i e r  t han  w a t e r .  
C o m i n g  down the  s c a l e  we f ind  m e r c u r y ,  w h i c h  i s  13. 5 t i m e s  h e a v i e r  
t han  w a t e r ;  l ead ,  11 .4  t i m e s  h e a v i e r  than  w a t e r ;  t in,  7 . 3  t i m e s  h e a v i e r  
than  w a t e r ;  z inc ,  7. i t i m e s  h e a v i e r  than  w a t e r .  

I would  l ike  to c o m p a r e  z inc ,  wi th  a s p e c i f i c  g r a v i t y  of 7 .1  to a l u m i -  
num,  wh ich  has  a s p e c i f i c  g r a v i t y  of 2 . 7 .  Whi le  one buys  m e t a l  by  the 
pound,  in  m a n y  c a s e s  one wan t s  to u se  it  on a v o l u m e  b a s i s - - f o r  ex -  
a m p l e ,  to f i l l  up a c a s t i n g  o r  conduc t  an e l e c t r i c a l  c u r r e n t .  So, t h e r e -  
fo r e ,  a l u m i n u m  at 2 .7  s p e c i f i c  g r av i ty ,  c o m p a r e d  to z inc  at 7 .1 ,  has  
about  a 2 . 5 - f o l d  a d v a n t a g e  on a v o l u m e  b a s i s  o v e r  z inc .  Tha t  s h o w s  
why, e v e n  though  a l u m i n u m  s e l l s  at  a h i g h e r  p r i c e ,  i t  c an  s t i l l  c o m p e t e  
wi th  z inc .  One c a n ' t  c o m p a r e  m e t a l s  m e r e l y  on a c e n t s - p e r - p o u n d  b a s i s .  

C o m i n g  now to the  l i g h t w e i g h t  m e t a l s ,  z i r c o n i u m  has  a s p e c i f i c  
g r a v i t y  of 6 . 4 .  T h a t ' s  a m e t a l  tha t  i s  ju s t  c o m i n g  in to  u s e  at  the  p r e s e n t  
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t i m e .  T i t a n i u m ,  at 4 . 5  s p e c i f i c  g r a v i t y ,  s h o w s  why it i s  p a r t i c u l a r l y  
i n t e r e s t i n g .  It i s  h e a v i e r  than  a l u m i n u m  but  m u c h  s t r o n g e r ,  thus  i t s  
s t r e n g t h - w e i g h t  r a t i o  g i v e s  it  an a d v a n t a g e  o v e r  a l u m i n u m .  

S i l i con  m e t a l  has  a s p e c i f i c  g r a v i t y  of 2 . 4 .  You wi l l  r e c a l l  tha t  I 
p o i n t e d  out e a r l i e r  tha t  s i l i c o n  is  a m o n g  the  m o s t  abundan t  e l e m e n t s  in  
the  e a r t h ' s  c r u s t ,  c o m p r i s i n g  about  o n e - f o u r t h  of the e a r t h ' s  c r u s t .  If 
t h e y  can  e v e r  f ind  a s a t i s f a c t o r y  way to u s e  s i l i c o n  m e t a l ,  wh ich  is  v e r y  
abundant ,  wi th  a low s p e c i f i c  g r a v i t y ,  we wi l l  have  a r e a l l y  i n t e r e s t i n g  
m e t a l .  

A s t i l l  l i g h t e r  m e t a l ,  b e r y l l i u m ,  has  a s p e c i f i c  g r a v i t y  of 1 .8 .  
Then  we c o m e  down to the v e r y  l i g h t e s t  of the n o n f e r r o u s  m e t a l s ,  l i t h i u m ,  
wh ich  has  a s p e c i f i c  g r a v i t y  of only  o n e - h a l f .  A g iven  v o l u m e  would  be 
on ly  ha l f  as h e a v y  as  w a t e r .  

As I p o i n t e d  out b e f o r e ,  h o w e v e r ,  we u se  but  few of t h e s e  m e t a l s  in  
t h e i r  n a t i v e  s t a t e .  I n s t e a d ,  t h e y  a r e  u s e d  as  a l l o y s .  T h e r e  a r e  n u m -  
b e r l e s s  a l l o y s  wh ich  I w i l l  not  a t t e m p t  to ca t a log ,  but  I wi l l  s i m p l y  l i s t  
a few to p r o v i d e  e x a m p l e s .  

The  a d m i r a l t y  m e t a l  I r e f e r r e d  to c o n s i s t s  of 70 p e r c e n t  c o p p e r ,  1 
p e r c e n t  t in,  and 29 p e r c e n t  z inc .  T h e r e  a r e  a l l o y s  of the  n o n f e r r o u s  
m e t a l s  wi th  the l igh t  m e t a l s .  D u r a l u m i n ,  fo r  e x a m p l e ,  c o n s i s t s  of 3 
to 4 . 5  p e r c e n t  of c o p p e r ,  1 p e r c e n t  of m a g n e s i u m ,  a s m a l l  a m o u n t  of 
m a n g a n e s e ,  and  the  r e s t  a l u m i n u m .  A l u m i n u m  b r a s s ,  u s e d  in  c e r t a i n  
a p p l i c a t i o n s ,  c o n s i s t s  of abou t  60 p e r c e n t  c o p p e r ,  40 p e r c e n t  z inc ,  and  
1 p e r c e n t  a l u m i n u m .  J u s t  that  1 p e r c e n t  of a l u m i n u m ,  a d d e d  to the  o t h e r  
m e t a l s ,  g i v e s  an  i n c r e a s e  in  s t r e n g t h .  

Great quantities of antimonial lead are used, it being a mixture of 
antimony and lead. Antimony strengthens lead and that is the form usu- 
ally used in storage batteries (as in the wet-cell storage batteries), and 
in type metal. Machine bearings are often made of babbitt metal which 
consist of about 89 percent tin, 7 percent antimony, and 4 percent 
copper. 

The exact figures are unimportant. There is no point noting them. 
These are just cited to give you illustrations of the various types of uses. 

There's a whole group of brasses which run from 88 to 64 percent 
copper, and from 6 to 34 percent zinc, with various amounts of other 
metals. They can be poured; they can take the shape of a casting; they 
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can be brittle; they can have a high yellow color or a high red color, 

depending on the constituents- 

There are alloys of the nonferrous metals with the ferroalloys, such 
as cupronickel, containing 15 percent nickel and the remainder copper, 

used for bullet jackets. 

Certain metals expand upon solidifying, in contrast to most metals, 

which shrirlk a bit. Therefore, there are expansive alloys, which con- 
tain fairly large percentages of bismuth and antimony. You are no doubt 
familiar with the plug that will let go, when the temperature reaches a 
certain point, to set off the water spray system. These plugs are made of 
an alloy that melts at 160 degrees F. They are composed of about 53 
percent bismuth, 27 percent lead, 13 percent tin, and 7 percent cadmium. 
An interesting point is that the mixture of those four metals has a lower 

melting point than any one of the metals by itself. 

There are many other alloys that cannot be mentioned in this limited 

lecture. 

We should now review some of the problems in the nonferrous metals 

area that the Government, in general--the ODM, in particular--is con- 
cerned with. What we try to do for all the nonferrous metals (and for 
all the other metals, as well) is to see where we stand in meeting possible 
military requirements. We try to get, at least every year, from the 
military and the atomic energy people an up-to-date estimate of their 

requirements for a war of several years' duration. 

Chart i, page 9.--This is a symbolic chart showing requirements 
and supplies for a nonferrous metal during a war period of several years. 
For example, if this were the chart for copper, the military require- 
ments would include those for cartridge cases. If this were the chart 
for lead, the military requirement would include lead for storage bat- 
teries and lead for bullets. If this were the chart for tin, probably there 
would be few direct military requirements for tin, although the military 

would use tin cans for food. 

Where AEC has special requirements, these also would be included. 

This chart also indicates that the essential industrial requiremerits 
are computed. If this were the chart for copper, the essential indus- 
trial requirements include copper for wire for high-voltage transmission 
lines. If the chart were for lead, the essential requirement would include 
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lead for tetraethyl lead for gasoline. If the chart were for tin, the 
needs for tin cans would be included. In addition the essential civilian 
requirements are included where they can be identified, as are essential 

exports. 

On this chart estimates are set off against the requirements. In the 
case of copper, this would include the United States domestic mind pro- 

duction. 

Then the supplies that would come from nearby, foreign sources 
would be estimated. For example, in the case of lead, this would be the 

lead from Mexico. 

Also estimated would be the supplies that could come from distant 
sources which the Joint Chiefs of Staff (JCS) have told us are likely to 
be accessible from a military viewpoint, but where it might be difficult 
to get materials out. For example, in late 1944 we had military 
accessibility to the philippine Islands; but it was several years later be' 
fore we could rehabilitate the mines and get out chrome or manganese. 
The center column of chart I would indicate that the supply is greater 

than the requirement. But we don't stop at that point. 

We next make a calculation in which we reduce supply estimates 
from the foreign sources by certain safety factors, called discounts. 
The largest discounts are applied to the most distant and dangerous 
sources and we would count on only a much smaller percentage of their 

supply actually being available to the United States. 

Even in the case of nearby accessible countries we would not count 
on their full output in time of war because of the possibility of internal 

unrest or disruption of transportation, and so forth. 

The actual discounts are reviewed every year, in consultation with 

the JCS, the State Department, and other agencies. The discounted 
supplies are plotted on column 3 of chart I which shows a deficit--the 

difference between the total requirement and the factored supply--and 
this deficit is generally the same as the minimum stockpile objective. 
Later you will have a further detailed lecture on stockpiling and I will 
just cover this briefly to point out certain problems in the case of the 
nonferrous metals. There are 13 nonferrous metals being stockpiled: 
antimony, beryl, bismuth, cadmium, celestite, copper, lead, mercury, 

platinum and iridium, selenium, tin, and zinc. 
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R e c e n t l y ,  the P r e s i d e n t  a n n o u n c e d  ( and  I u n d e r s t a n d  tha t  h i s  

I n d u s t r i a l  C o l l e g e  e x p e r i e n c e  is  a f a c t o r  in  h i s  f a m i l i a r i t y  wi th  and  in-  
t e r e s t  in m a t e r i a l s  p r o b l e m s )  a new s t o c k p i l e  p o l i c y - - t h e  l o n g - t e r m  
s t o c k p i l e  p o l i c y - - i n t e n d e d  f u r t h e r  to r e d u c e  w a r t i m e  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  of m e t a l s  a n d  m i n e r a l s .  T h e  n o n f e r r o u s  m e t a l s  h a v e  
b e e n  p a r t i c u l a r l y  a f f e c t e d  by  the  new p o l i c y .  

C h a r t  2, p a g e  9. - - T h i s  c h a r t  i l l u s t r a t e s  s c h e m a t i c a l l y  the  a p p l i c a -  
t ion  of the  new p o l i c y .  In c o l u m n  3 s u p p l i e s  f r o m  d i s t a n t  f o r e i g n  c o u n -  
t r i e s  a r e  d i s c o u n t e d  c o m p l e t e l y .  S u p p l i e s  c o m i n g  f r o m  the  n e a r b y  
c o u n t r i e s  a r e  f u r t h e r  d i s c o u n t e d  to the po in t  tha t  a l l  tha t  we r e a l l y  c o u n t  
on a r e  o u r  r e l a t i v e l y  c l o s e  n e i g h b o r s ,  and we e v e n  d i s c o u n t  the d o m e s t i c  
p r o d u c t i o n  to a c e r t a i n  ex ten t ,  w h e r e  t h e r e  i s  s t r a t e g i c  v u l n e r a b i l i t y  in  
the c a s e  of c r i t i c a l  f a c i l i t i e s .  

Then ,  c o m p a r i n g  tha t  f u r t h e r  d i s c o u n t e d  s u p p l y  to the  r e q u i r e m e n t s  
r e s u l t s  in a l o n g - t e r m  s t o c k p i l e  o b j e c t i v e .  The  G o v e r n m e n t  w i l l  m o v e  
as  q u i c k l y  as p o s s i b l e  to m e e t  the 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 e c a u s e  
tha t  i s  the q u a n t i t y  a b s o l u t e l y  e s s e n t i a l  to h a v e  on h a n d  to f igh t  a w a r .  
In  the  c a s e  of the n o n f e r r o u s  m e t a l s ,  n ine  a r e  in  the  100 p e r c e n t  c o m -  
p l e t e  c l a s s ,  i n s o f a r  as  the m i n i m u m  o b j e c t i v e  i s  c o n c e r n e d .  

H o w e v e r ,  in  m a k i n g  a c q u i s i t i o n s  in  p r o c e e d i n g  f r o m  the l e v e l  of the 
m i n i m u m  o b j e c t i v e  to the  n e w  l o n g - t e r m  o b j e c t i v e ,  we a r e  m o v i n g  m o r e  
d e l i b e r a t e l y  so  tha t  we c a n  a l s o  a s s i s t  in m a i n t a i n i n g  the d o m e s t i c  m o b i -  
l i z a t i o n  b a s e .  The  d o m e s t i c  m i n e r a l s  i n d u s t r y  i s  one of the  m a i n  s i n e w s  
of m o d e r n  w a r .  

In A u g u s t  1954 the  P r e s i d e n t  d i r e c t e d  o u r  a g e n c y ,  the  ODM, to buy  
d o m e s t i c  l e a d  and  z inc  t o w a r d  the l o n g - t e r m  s t o c k p i l e  o b j e c t i v e s ,  to 
a s s i s t  in  m a i n t a i n i n g  the  d o m e s t i c  m o b i l i z a t i o n  b a s e  f o r  l e a d  and  z inc .  
A c c o r d i n g l y ,  we  a r e  l i m i t i n g  o u r  p r o c u r e m e n t  to n e w l y  m i n e d  d o m e s t i c  
l e a d  a n d  z i n c .  T h i s  h a s  the e f f ec t  of m a i n t a i n i n g  in o p e r a t i o n  a n u m b e r  
of U n i t e d  S t a t e s  m i n e s  so  tha t ,  i f  w a r  c o m e s  th i s  y e a r ,  nex t  y e a r ,  o r  in  
a c o u p l e  of y e a r s  f r o m  then,  tha t  output  w i l l  be  a v a i l a b l e  and  c a n  be 
c o u n t e d  on. 

At the  s t a r t  of the  K o r e a n  War ,  the s t o c k p i l e  was  on ly  abou t  o n e -  
t h i r d  c o m p l e t e  on an o v e r a l l  b a s i s .  T h e  s i t u a t i o n  in the  c a s e  of s e v e r a l  
n o n f e r r o u s  m e t a l s  was  p a r t i c u l a r l y  bad .  A c c o r d i n g l y ,  i t  w a s  n e c e s s a r y  
f o r  the G o v e r n m e n t  to m a k e  a v a r i e t y  of c o n t r a c t u a l  a r r a n g e m e n t s  to 
e x p a n d  supp ly ,  s o m e  of w h i c h  we have  not  s e e n  the end  of ye t ,  n o r  w i l l  
we f o r  a long  t i m e .  

11 



6£0 

L e t  m e  give  you  an  i l l u s t r a t i o n  of wha t  w a s  i n v o l v e d ,  

C h a r t  3, page  1 3 . - - T h i s  i s  a s c h e m a t i c  i l l u s t r a t i o n  of the  p r o b l e m .  

L e t  us  a s s u m e  tha t ,  a t  the s t a r t  of the K o r e a n  W a r ,  t h e r e  w a s  a n o r m a l  
d o m e s t i c  p r o d u c t i o n  of a c e r t a i n  n o n f e r r o u s  m e t a l - - 1 0  u n i t s  a y e a r .  

The  q u e s t i o n  tha t  t h e n  a r o s e  w a s :  How m u c h  s h o u l d  we e x p a n d  the  
s u p p l y ?  T h i s  w a s  a d i f f i cu l t  q u e s t i o n  to a n s w e r ,  b e c a u s e  th i s  q u e s t i o n  
w a s  a l s o  i n v o l v e d :  B y  wha t  da te  do we n e e d  the  a d d i t i o n a l  s u p p l y ?  

In  1950, w h e n  the K o r e a n  W a r  s t a r t e d ,  no one knew w h e t h e r  t h e r e  
w o u l d  be  a n  a l l - o u t  w a r  a s h o r t  t i m e  l a t e r .  T h e r e f o r e ,  to c o m p l e t e  the 
s t o c k p i l e  e x p e d i t i o u s l y ,  i t  was  n e c e s s a r y  to e x p a n d  the  s u p p l i e s  of r a w  
m a t e r i a l s .  H o w e v e r ,  the  m o r e  the d o m e s t i c  s u p p l y  is  e x p a n d e d ,  as  
i l l u s t r a t e d  by  c h a r t ,  page  9, the  l e s s  n e e d  t h e r e  i s  fo r  a s t o c k p i l e .  
T h e r e  i s  a po in t  w h e r e  one m e e t s  o n e s e l f  c o m i n g  a r o u n d  the  c o r n e r .  

If the s t o c k p i l e  o b j e c t i v e  f o r  a c e r t a i n  n o n f e r r o u s  m e t a l  w e r e  100 
u n i t s  a n d  we h a d  none  on hand ,  and  w a r  w a s  not  e x p e c t e d  f o r  abou t  10 
o r  11 y e a r s ,  i t  w o u l d  be  n e c e s s a r y  to e x p a n d  the  a n n u a l  s u p p l y  of tha t  
n o n f e r r o u s  m e t a l  o n l y  abou t  10 u n i t s .  Then ,  o v e r  a p e r i o d  of 10 y e a r s ,  
the s t o c k p i l e  c o u l d  be  c o m p l e t e d ,  s i n c e  i t  w o u l d  t a k e  abou t  one  y e a r  to 
b r i n g  the m i n e s  in to  p r o d u c t i o n .  B y  e x p a n d i n g  the i n d u s t r y  100 p e r c e n t ,  

considerable disruption would ensue. 

However, if it were necessary to complete the stockpile in five 
years, it might take at least two years to get into production, because 
a much bigger mine plant would be required. Consequently an additional 
annual capacity of about 33 units would be needed. Assuming that two 
years would be required to get into production, if 33-1/3 units were pur- 
chased each year for three years, the stockpile would be complete at 

the end of five years. 

The problems involved in a rapid and large expansion of mine 
capacity are very great. In the first place most operators would not be 
interested in a three-year contract since they could not amortize the 
cost of the facilities in a three.year period. In addition the tax rate 
might be such that there is little incentive to mine out a deposit in a 
period of three or four years and sell it all to the Government. With 
excess-profits taxes, personal taxes, and so forth, the owner would 

realize little of the value of his ore deposit. 
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In several cases it was necessary to have the Government contract 
for quantities in excess of the minimum quantities needed, and some of 
these contracts are still in effect. In addition it should be noted that in 
general metal and mineral contracts are exempt from the normal re- 

negotiation statutes. 

Let me give you one example of what was involved in expanding non- 
ferrous metals production. In Arizona in World War II, a deposit was 
discovered by geological and geophysical means. It is known as the San 
Manuel deposit. It was found too late to be developed during World War 
If. Then when the Korean War came along, the San Manuel owners came 
to the Government and reported that they had one of the biggest undevel- 
oped copper properties in the United States. The Government was par- 
ticularly desirous of expanding the supply of copper within the United 
States so that we would have it right here at home where we need it. 

Under the Defense Production Act, the Government has the authority 

to make contracts running through 1963. The San Manuel people got a 
contract that will run for several years after they get into production 
and it is estimated that about four and a half years would be required to 
build the facilities. The contract was signed in 1952 and the Government 
agreed to give them 75 percent accelerated tax amortization. They also 
required a loan of about 94 million dollars from the Reconstruction 
Finance Corporation, and the Government contracted to purchase 
365,000 tons of copper and 16,000 tons of molybdenum, which latter was 

a byproduct. 

That mine is not yet in production. At present they are sinking the 
shafts, of which two have been put down and three more are needed. The 
ore body is about i, 800 feet underground, and they expect to hoist 35,000 
tons of ore a day. The mine is expected to come into production about a 
year from now. They have a floor price on the copper around 24 cents 
a pound, plus escalation for various contingencies. If the price of copper 
stays above the floor price in the next several years, the Government 
will not take title to any of that copper, although it has a first call on any 
copper, if it needs it. If' on the other hand, the price of copper drops 
below the floor price in the contract, the Government will take title to 
the copper. Then ODM will have to determine whether to put it into the 

stockpile. We will if there is room for it. 

However, we can't sit around today and leave the copper stockpile 
incomplete, wondering whether the price may drop several cents a pound 
several years from now. Accordingly, we are going ahead and buying 

additional copper for the stockpile now. 
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C o p p e r  i n v o l v e s  t h e  l a r g e s t  a m o u n t  of G o v e r n m e n t  o b l i g a t i o n s  
a m o n g  the n o n f e r r o u s  m e t a l s .  U n d e r  the  D e f e n s e  P r o d u c t i o n  Act ,  c o m -  
m i t m e n t s  have  b e e n  m a d e  of about  6 . 8  b i l l i o n  d o l l a r s  f o r  a l l  e x p a n s i o n  
s i n c e  the  s t a r t  of the  K o r e a n  War ,  M a c h i n e  t oo l s  took  about  I ,  2 b i l l i o n .  
A l u m i n u m  c a m e  nex t  wi th  I.  1 b i l l i o n  d o l l a r s  ( that  p r o v i d e d  fo r  the e x p a n -  
s i o n  of the  a l u m i n u m  i n d u s t r y  f r o m  750, 000 tons  a y e a r  t o  1.5 m i l l i o n  
tons ) .  C o p p e r  r e q u i r e d  881 m i l l i o n  d o l l a r s ,  l a r g e l y  fo r  g u a r a n t e e i n g  
the e x p a n s i o n  of d o m e s t i c  c o p p e r  p r o d u c t i o n .  The  o t h e r  n o n f e r r o u s  
m e t a l s  i n v o l v e d  s m a l l e r  a m o u n t s  of m o n e y  than  that .  But  I have  g i v e n  
you : the c o p p e r  c a s e  a s  an i l l u s t r a t i v e  e x a m p l e  of one of the b i g g e s t  
p r o g r a m s .  

The  a c t i v i t y  of a l l  the  d i f f e r e n t  c o p p e r  c o m p a n i e s  w i l l  r e s u l t  in  a 
U n i t e d  S ta te s  d o m e s t i c  c o p p e r  p r o d u c t i o n  of about  250, 000 tons  a y e a r  
m o r e  than  wou ld  h a v e  e x i s t e d  wi thou t  the  G o v e r n m e n t  g u a r a n t e e d  ex -  
p a n s i o n .  

I have  one f ina l  r e m a r k  that  s h o u l d  be  of i n t e r e s t .  We th ink  of the 
s t e e l  i n d u s t r y ,  p r o d u c i n g  i t s  h u n d r e d - o d d  m i l l i o n  tons  of s t e e l ,  u s i n g  
i t s  h u n d r e d - o d d  m i l l i o n  tons  of i r o n  o r e ,  as  the b i g g e s t  m e t a l  i n d u s t r y  
in the c o u n t r y .  Tha t  i t  p r o b a b l y  i s .  I would  l ike  to po in t  out, h o w e v e r ,  
tha t  we p r o d u c e  about  800, 000 tons  of d o m e s t i c  c o p p e r  a y e a r .  A few 
y e a r s  ago the  a v e r a g e  g r a d e  of the  c o p p e r  o r e s  m i n e d  in th i s  c o u n t r y  
was  a r o u n d  2 p e r c e n t .  At the  p r e s e n t  t i m e  the  a v e r a g e  g r a d e  of the 
c o p p e r  o r e s  m i n e d  is  s l i g h t l y  above  o n e - h a l f  of 1 p e r c e n t .  Tha t  m e a n s  
that  in  the n o n f e r r o u s  m e t a l s  i n d u s t r y  a ton of c o p p e r  o r e  i s  b e i n g  m i n e d  
t o d a y  and is  c r u s h e d  to a s i z e  f i n e r  t h a n  s u g a r  in  o r d e r  to e x t r a c t  10 
pounds  of c o p p e r ,  wh ich  wi l l  be  s o l d  at about  30 c e n t s  a pound.  In  o r d e r  
to p r o d u c e  800, 000 tons  a y e a r  of c o p p e r ,  the  c o p p e r  m i n i n g  i n d u s t r y  ha s  
to m i n e  n e a r l y  100 m i l l i o n  tons  of c o p p e r  o r e ,  a l m o s t  as m u c h  as  the 
i r o n  o r e  tha t  the  s t e e l  i n d u s t r y  u s e s .  

O t h e r  o r e s  a r e  e x p e r i e n c i n g  the  s a m e  d e c l i n e  in g r a d e  in  t h i s  
c o u n t r y .  The  m e t a l  c o n t e n t  of l e a d  and  z inc  o r e s  i s  d r o p p i n g .  

T h e r e f o r e ,  t h e r e  i s  i n c r e a s i n g  p r e s s u r e  f r o m  the d o m e s t i c  m i n i n g  
i n d u s t r y  f o r  m o r e  p r o t e c t i o n ,  s u c h  as  h i g h e r  t a r i f f s ,  m o r e  G o v e r n m e n t  
c o n t r a c t s ,  and  so  fo r th ,  as  f o r e i g n  m e t a l s  t ake  o v e r  p o r t i o n s  of the  
U n i t e d  S t a t e s  m a r k e t - - t h e  d o m e s t i c  m i n i n g  p e o p l e  a l l e g e  s o m e  a r e  b e i n g  
d u m p e d .  T h e r e f o r e ,  as  ou r  d e f e n s e  n e e d s  f o r  t h e s e  m e t a l s  t a p e r  off 
and  as the  s t o c k p i l e  i s  c o m p l e t e d ,  we ~are r u n n i n g  in to  m a n y  s e r i o u s  p r o b -  
l e m s  w h i c h  m a y  i n v o l v e  the  G o v e r n m e n t  wi th  the  m e t a l s  i n d u s t r y .  
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You w i l l  r e a d  a lot  m o r e  abou t  t h e s e  p r o b l e m s  in  the p a p e r s  and  

h e a r  a lot  m o r e  abou t  t h e m  as  t i m e  goes  on. 

T h a n k  you v e r y  m u c h .  

C O L O N E L  B A R R E T T :  D r .  M o r g a n  i s  r e a d y  f o r  y o u r  q u e s t i o n s .  

QUESTION:  D r .  M o r g a n ,  I b e l i e v e  you  s a i d  you  a r e  s t o c k p i l i n g  f o r  
a w a r  of s e v e r a l  y e a r s  d u r a t i o n .  Who c a l l s  the s i g n a l s  on t h i s ?  I s  t h i s  

t hough t  of as  a n o r m a l  w a r ,  a c o n v e n t i o n a l  type  w a r ?  

DR.  MORGAN:  I w i s h  to po in t  out tha t  you w i l l  h a v e  a l e c t u r e  on 
s t o c k p i l i n g  a c o u p l e  of w e e k s  f r o m  n o w - - a c c o r d i n g l y ,  I w i l l  c o v e r  y o u r  
s t o c k p i l e  q u e s t i o n s  on ly  v e r y  b r i e f l y .  The  l e n g t h  of the  w a r  w a s  o r i g i -  
n a l l y  s e t  out  by  the  M u n i t i o n s  B o a r d  w h e n  i t  w a s  r e s p o n s i b l e  f o r  the  
s t o c k p i l e  p r o g r a m  a f t e r  the p a s s a g e  of the  S t o c k p i l e  Ac t .  ODM h a s  r e -  
v i e w e d  tha t  and  we a r e  c o n t i n u i n g  the  o r i g i n a l  b a s i s .  

QUESTION:  What  a r e  the  s o u r c e s  of y o u r  funds  f o r  s t o c k p i l i n g ,  and  
i s  a n y  f o r e i g n - a i d  m o n e y  a v a i l a b l e  to you in  th i s  p r o g r a m ?  

DR. MORGAN:  T h e  s t o c k p i l e  p u r c h a s e s  m a t e r i a l s  m a i n l y  f r o m  
a p p r o p r i a t i o n s  m a d e  by  C o n g r e s s  to the G e n e r a l  S e r v i c e s  A d m i n i s t r a t i o n  
u n d e r  the  S t o c k p i l e  Ac t .  M a t e r i a l s  a r e  a l s o  a c q u i r e d  in  e x c h a n g e  f o r  
c o u n t e r p a r t  funds  d e r i v e d  f r o m  f o r e i g n  a id  u n d e r  the  o ld  E C A - M S A ,  now 
the  F O A .  M a t e r i a l s  a r e  a l s o  d e r i v e d  f r o m  c o n t r a c t s  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  of 1950. M a t e r i a l s  a r e  a l s o  d e r i v e d  f r o m  s u r -  
p lus  t r a n s f e r s  b y  o t h e r  G o v e r n m e n t  a g e n c i e s  u n d e r  the  F e d e r a l  P r o p e r t y  

Act. 

QUESTION:  I n o t i c e d  in  y o u r  ta lk ,  a s  we l l  as  i n  the  P a l e y  R e p o r t ,  
tha t  s i l i c o n  i s  r e f e r r e d  to as  a m e t a l .  I m a d e  a c h e c k  a few m o m e n t s  
ago and  i t  i s  l i s t e d  t h e r e  a s  a n o n m e t a l l i c  e l e m e n t .  D o e s  tha t  i n d i c a t e  
t h e r e  h a s  b e e n  a d i f f e r e n c e  in  c l a s s i f i c a t i o n  o v e r  the  y e a r s ?  

DR.  MORGAN:  N o r m a l l y ,  silicon o c c u r s  combined wi th  o x y g e n  a s  
s i l i c o n  d iox ide  o r  in  p l a i n  l a n g u a g e ,  s a n d .  It  i s  a m a j o r  n o n m e t a l l i c  
m i n e r a l  w h e n  u s e d  w h e r e v e r  s a n d  i s  u s e d .  J u s t  r e c e n t l y  s c i e n t i s t s  h a v e  
b e e n  w o r k i n g  on s i l i c o n  b y  i t s e l f  a n d  it  a p p e a r s  to h a v e  s o m e  i n t e r e s t i n g  
m e t a l l i c  p r o p e r t i e s .  T h e r e  a r e  m a n y  m e t a l s  tha t  a r e  on the  b o r d e r s  of 
t h e  m e t a l l i c  o r  n o n m e t a l l i c  c a t e g o r i e s  a n d  t h e y  c a n  be  c a l l e d  one o r  the  

o t h e r ,  d e p e n d i n g  on the p u r p o s e .  
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QUESTION: Dr.  Morgan ,  you men t ioned  e s s e n t i a l  c i v i l i an  r e q u i r e -  
m e n t s  as  m a k i n g  u p p a r t  of the to ta l  r e q u i r e m e n t  p i c t u r e  in d e t e r m i n i n g  
y o u r  s tockp i l e  ob jec t ive .  What  i s  n o r m a l l y  inc luded  in e s s e n t i a l  c i v i l i a n  
r e q u i r e m e n t s  and what  i s  excluded,  g e n e r a l l y  s p e a k i n g ?  

DR. MORGAN: G e n e r a l l y ,  the e s s e n t i a l  c i v i l i a n  r e q u i r e m e n t s  a r e  
what would be n e c e s s a r y  to m a i n t a i n  the c i v i l i a n  popula t ion  at a s t a n d a r d  
of l iv ing  of about  that  of W o r l d  W a r  II. It  has  to be d e t e r m i n e d  m a t e r i a l  
by  m a t e r i a l .  F o r  example ,  r u b b e r  for  t i r e s  on c i v i l i a n  a u t o m o b i l e s  to 
get the w o r k e r s  to work  could  be as  i m p o r t a n t  as r u b b e r  on m i l i t a r y  
v e h i c l e s .  A n o t h e r  example ,  in the n o n f e r r o u s  m e t a l s  a r ea ,  a c e r t a i n  
n u m b e r  of c i v i l i a n  t e l ephones  wi l l  have to be manufac tu r ed ,  which in t u rn  
wil l  r e q u i r e  copper ,  n icke l ,  tin, and o the r  m e t a l s  that  go into t e l ephones .  

QUESTION: Can  you s ta te ,  be ing  c l o s e  to th is  p r o b l e m ,  if t h e r e  i s  
e x p l o r a t o r y  a c t i v i t y  going on in  the t e r r i t o r y  of A l a s k a  for  n o n f e r r o u s  
m e t a l s  ? 

DR. MORGAN: I wi l l  be glad to a n s w e r  that  ques t ion  for  it  wi l l  give 
me an oppor tun i ty  to d e s c r i b e  a p r o g r a m  that  I had  not touched upon at 
a l l .  To aid  in expanding  the supply  of m a t e r i a l s ,  t h e r e  i s  a r e l a t i v e l y  
m o d e s t  p r o g r a m  a d m i n i s t e r e d  by the Defense  M i n e r a l s  E x p l o r a t i o n  Ad- 
m i n i s t r a t i o n  in the D e p a r t m e n t  of the I n t e r i o r ,  o p e r a t i n g  u n d e r  funds 
ava i l ab l e  u n d e r  the Defense  P r o d u c t i o n  Act.  T h e y  have  28 m i l l i o n  d o l l a r s  
which they  use  to pu t  up f r o m  50 to 75 p e r c e n t  of the cos t  of a n u m b e r  
of e x p l o r a t i o n  p r o j e c t s .  

Le t  us say ,  for  example ,  that  a coppe r  depos i t  i s  s u s p e c t e d  to ex i s t .  
They  wi l l  send  out a couple of g e o l o g i s t s  and m i n i n g  e n g i n e e r s  f r o m  the 
Geo log ica l  Su rvey  and the B u r e a u  of Mines  to m a k e  a t en ta t ive  e x a m i n a -  
t ion of the p r o p e r t y .  If i t  looks  l ike  t h e r e  is  a p o s s i b i l i t y  of m i n e r a l  
o c c u r r e n c e ,  that  could qual i fy  fo r  50 p e r c e n t  a s s i s t a n c e .  If the owne r  
f inds  copper ,  a l l  he has  to do is  r e p a y  the G o v e r n m e n t  i t s  s h a r e  on a 
r o y a l t y  b a s i s .  If noth ing is  found, which i s  a l so  i m p o r t a n t  in  th is  f ie ld,  
the r e s u l t s  of the p r o j e c t  a r e  f i l ed  and the debt is  c a n c e l e d .  

In a n s w e r  to y o u r  spec i f i c  ques t ion ,  u n d e r  th is  p r o g r a m  t h e r e  a r e  
a couple  of p r o j e c t s  going on in  A l a s k a  r igh t  now. One in  p a r t i c u l a r  
c o m e s  to mind  which was  r e c e n t l y  i n v e s t i g a t e d  by  the Jo in t  C o m m i t t e e  
on Defense  P roduc t ion ,  h e a d e d  by Sena to r  C a p e h a r t .  It i nvo lved  ex- 
p l o r a t i o n  for  t in and tungs ten ,  which four  y e a r s  ago w e r e  in p r e t t y  s h o r t  
supply .  Today,  however ,  l i t t l e  has  been found at that  s i t e .  
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QUESTION: I n  c o m p u t i n g  the  m a t e r i a l s  r e q u i r e d  to b a c k  up the 
m i l i t a r y  r e q u i r e m e n t ,  a r e  you u s i n g  the  W o r l d  W a r l I  c o n s u m p t i o n  
r a t e s ,  o r  a r e  y o u r  r a t e s  of m a t e r i a l  u s e  b a s e d  on s o m e  c u r r e n t  o p e r a t -  
ing  p lan .  The  s e c o n d  p a r t  of the  q u e s t i o n  i s :  A r e  you a l l o w i n g  a n y t h i n g  
in  there :  fo r  the d i s r u p t i o n  of any  s e g m e n t  of the  e c o n o m y  if th i s  g o e s  

in to  e f f e c t ?  

DR. MORGAN: I don ' t  say  th i s  in c r i t i c i s m  of the m i l i t a r y ,  b e c a u s e  
you a r e  a l l  m i l i t a r y  p e o p l e h e r e ,  and  I spen t  s e v e r a l  y e a r s  in  the R e g u -  
l a r  A r m y  m y s e l f - - b u t  when  we ge t  a c c u r a t e  and  u p - t o - d a t e  m i l i t a r y  r e -  
q u i r e m e n t s  f o r  m a t e r i a l s  i t  w i l l  be  a w o n d e r f u l  th ing .  A p p a r e n t l y  t hey  
m u s t  have  a s t r a t e g i c  •plan; t h e n  c o n v e r t  it in to  end  i t e m s ;  t h e n  f u r t h e r  
c o n v e r t  i t  i n to  r e q u i r e m e n t s  fo r  m a t e r i a l s ,  The  p r o c e s s  m a y  take  18 
m o n t h s  o r  two y e a r s .  It i s  a p r e t t y  h a r d  th ing  to ge t  done .  H o w e v e r ,  
a s  f a s t  as  the  m i l i t a r y  p e o p l e  c an  g i v e  us  s o m e t h i n g  tha t  t h e y  w i l l  s t a n d  

by, we u s e  it  in  d e v e ! o p i n g  ou r  supp ly  p r o g r a m s .  

F o r  e x a m p l e ,  in c a l c u l a t i n g  the c o p p e r  r e q u i r e m e n t s ,  a s u b s t a n t i a l  
s u b s t i t u t i o n  of s t e e l  c a s e s  in  the l a r g e r  a r t i l l e r y  s h e l l s  is  c o n t e m p l a t e d ,  
w h e r e a s  in  W o r l d  W a r  II b r a s s  was  u s e d ,  We a r e  now u s i n g  e l e c t r o l y t i c  
t in  p l a t i n g  tha t  r e q u i r e s  m u c h  l e s s  t in  and  tha t  i s  r e f l e c t e d .  Should  t h e r e  
b e  an  i n c r e a s e d  r e q u i r e m e n t  f o r  l e a d  f o r  n u c l e a r  s h i e l d i n g ,  tha t  wou ld  

be  i n c l u d e d .  

On the question of disruption in this country, we are trying to elimi- 
nate disruption in calculating the size of our long-term objectives. I had 
i n d i c a t e d  b e f o r e  that  We a c t u a l l y  d i s c o u n t  s o m e  of the  d o m e s t i c  r aw m a -  
t e r i a l s  p r o d u c t i o n  and qu i te  a b i t  o f  the  p r o d u c t i o n  in  n e a r b y  a c c e s s i b l e  
a r e a s  jus t  fo r  tha t  h a z a r d ,  so  that ,  if, f o r  e x a m p l e ,  m u c h  of the  c o p p e r  
i s  p r o c e s s e d  in  o n e  o r  two m a j o r  r e f i n e r i e s ,  o r  ff a l l  of the  b e r y l l i u m  
m e t a l  is  p r o d u c e d  in  one f ac i l i t y ,  we w i l l  d i s c o u n t  tha t  f a c i l i t y  f o r  a 
p e r i o d  of t i m e  and  s t o c k p i l e  a c c o r d i n g l y ,  so  if  the f a c i l i t y  i s  k n o c k e d  out 

we s t i l l  would  have  the  m a t e r i a l  on h a n d .  

QUESTION:  Doc to r ,  f r o m  y o u r  d e s c r i p t i o n  of the  San M a n u e l  m i n e  
p r o j e c t ,  i t  wou ld  s e e m  tha t  a n i c e  way fo r  a c o m p a n y  to  have  a s u r e  in -  
c o m e  i s  to e n g a g e  in  s u c h  a p r o j e c t .  Why t h e n  was  the  r e q u i r e m e n t  f o r  
s t a t u t o r y  r e n e g o t i a t i o n  of c o n t r a c t s  of tha t  type  e l i m i n a t e d ?  If the  a i m  
was  i n c e n t i v e  to get  a c o m p a n y  in to  s u c h  a b u s i n e s s ,  I s h o u l d  t h ink  the  
r e l a t i v i t y  of a s u r e  d o l l a r  r e t u r n  would  b e  enough  of i t s e l f .  

DR. MORGAN: The  m i n i n g  i n d u s t r y  ha s  a long  h i s t o r y  of b e i n g  e n -  
c o u r a g e d  to d e v e l o p  the  r e s o u r c e s  in  the  U n i t e d  S t a t e s .  Going  back_ to 

18 



the  b a s i c  m i n i n g  l a w s  of the 19th c e n t u r y ,  which  gave  p r o s p e c t o r s  the  
r i g h t  to l o c a t e  on the pub l i c  l a n d s ,  and  a f t e r  m a k i n g  a v a l i d  d i s c o v e r y  
of a m i n e r a l ,  to own o u t r i g h t  tha t  p a r t i c u l a r  p i e c e  of l and  f r o m  the  s u r -  
f ace  of the  e a r t h  to the  m i d d l e  of the  g lobe ,  up to the  p r e s e n t  t i m e ,  Con-  
g r e s s  h a s  p a s s e d  v a r i o u s  f o r m s  of l e g i s l a t i o n  to e n c o u r a g e  d o m e s t i c  
m i n i n g .  

R e c e n t l y ,  in  the new t ax  ac t ,  h i g h e r  p e r c e n t a g e s  of d e p l e t i o n  w e r e  
a l l o w e d  f o r  the s t r a t e g i c  m e t a l s  and  m i n e r a l s .  E x e m p t i o n  f r o m  the R e -  
n e g o t i a t i o n  Ac t  w a s  one e x a m p l e  of c o n g r e s s i o n a l  a c t s  i n t e n d e d  to en -  
c o u r a g e  the d o m e s t i c  p r o d u c t i o n  of s t r a t e g i c  m e t a l s  and  m i n e r a l s .  
N a t u r a l l y  t h e r e  i s  s o m e  c o n t r o l - - b e c a u s e  in  n e g o t i a t i n g  the c o n t r a c t s  f o r  
e x p a n s i o n ,  the  G o v e r n m e n t  c a n  n e g o t i a t e  c a r e f u l l y ;  so  the  p o s s i b i l i t y  of 
s o m e o n e  m a k i n g  an  u n h o l y  p r o f i t  f r o m  the  n e g o t i a t e d  c o n t r a c t s  s h o u l d  be 
s m a l l .  

Q U E S T I O N :  In  m y  m i n d  u r a n i u m  i s  a n o n f e r r o u s  m e t a l ,  y e t  y o u r  
p r e s e n t a t i o n  s a i d  Little abou t  i t .  I s  i t  p r o p e r  to i n f e r  tha t  t h e r e  i s  no 
p r o b l e m  wi th  r e s p e c t  to t h i s  o r  i s  m y  p r e s u m p t i o n  i n c o r r e c t ?  

DR.  MORGAN:  I d e l i b e r a t e l y  e l i m i n a t e d  u r a n i u m  f r o m  m y  d i s c u s s i o n ;  
~t i s  p r i m a r i l y  i n  the  p r o v i n c e  of the  A t o m i c  E n e r g y  C o m m i s s i o n  (AEC).  
U r a n i u m  and  t h o r i u m  a r e  the  two f i s s i o n a b l e  m a t e r i a l s ,  w h i c h  b y  the  
A t o m i c  E n e r g y  Act ,  a r e  the e x c l u s i v e  r e s p o n s i b i l i t y  of the  A E C .  U n d e r  
the D e f e n s e  P r o d u c t i o n  Act ,  we s e t  a s i d e  a l i t t l e  m o n e y  f o r  u r a n i u m  
e x p l o r a t i o n ,  and  we h a v e  n e g o t i a t e d  a few c o n t r a c t s  i n  wh ich  u r a n i u m  w a s  
i n v o l v e d  on a t i e - i n  b a s i s ,  but  we h a v e  no p r i m a r y  r e s p o n s i b i l i t y  f o r  i t .  
I f  you h a v e  a n y  q u e s t i o n s  on u r a n i u m  I t h ink  i t  would  be  b e t t e r  to a s k  
t h e m  w h e n  you  have  a l e c t u r e  on a t o m i c  e n e r g y .  

C O L O N E L  B A R R E T T :  T h e r e  w i l l  be  s e p a r a t e  c o v e r a g e  on tha t .  

QUESTION:  On y o u r  l o n g - r a n g e  p l a n s  o r  o b j e c t i v e s  t h e r e  on tha t  
p a r t i c u l a r  c h a r t  you show a d e c r e a s e  in  d o m e s t i c  p r o d u c t i o n .  Do a n y  of 
y o u r  l o n g - r a n g e  o b j e c t i v e  c h a r t s  show an  i n c r e a s e  in  d o m e s t i c  p r o d u c -  
t i on  o v e r  the  l o n g - r a n g e  v i e w ?  

DR. MORGAN:  In c a l c u l a t i n g  the  d o m e s t i c  s u p p l y  f o r  the  m i n i m u m  
o b j e c t i v e ,  we would  coun t  on a n y  r e a d i l y  f e a s i b l e  e x p a n s i o n  t h a t  wou ld  
not  r e q u i r e  p r e m i u m  p r i c e s ,  and  so  f o r t h ;  bu t  one of the  b a s i c  i d e a s  
u n d e r l y i n g  the s t o c k p i l e  i s  to have  the  m a t e r i a l  on h a n d  b e f o r e  the  w a r  
b e g i n s  and  to thus  e l i m i n a t e  the  n e e d  f o r  u n e c o n o m i c  e x p a n s i o n  tha t  r e -  
q u i r e s  d i v e r s i o n  of m e n ,  m a t e r i a l s ,  f a c i l i t i e s ,  and  t i m e ,  once  the  w a r  
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has  s t a r t e d .  So tha t  in c a l c u l a t i n g  the  l o n g - t e r m  o b j e c t i v e s  we would  
d i s c o u n t  the n o r m a l  U n i t e d  S ta te s  supp ly ,  if t h e r e  i s  a n y t h i n g  in  i t  tha t  
would  r e q u i r e  p r e m i u m  p r i c e s  o r  a n y t h i n g  tha t  i s  p a r t i c u l a r l y  v u l n e r a b l e .  

QUESTION: Has your  of f ice  done any th ing  about  e n c o u r a g i n g  o r  sub-  
s i d i z i n g  the  p l a s t i c s  i n d u s t r y  so  as  to s u b s t i t u t e  t h o s e  m a t e r i a l s  fo r  s o m e  

of the m e t a l s  in  c e r t a i n  p l a c e s  ? 

DR. MORGAN: Yes ,  the  u s e  of p l a s t i c s  was  e n c o u r a g e d  f i r s t  by  
a s k i n g  the  s e r v i c e s  and the c i v i l i a n  i n d u s t r i e s  to u s e  l e s s  m e t a l - - s u c h  
as  c o p p e r .  Also ,  at  the t i m e  w h e n  the  m e t a l s  w e r e  u n d e r  a l l o c a t i o n  
and c o p p e r  was  u n d e r  the  C o n t r o l l e d  M a t e r i a l s  P lan ,  i f  t hey  w a n t e d  

m e t a l  fo r  n o n e s s e n t i a l  u s e s ,  t h e y  d i d n ' t  get  i t .  

In a d d i t i o n  c e r t a i n  p o r t i o n s  of the p l a s t i c s  e x p a n s i o n  has  r e c e i v e d  
a c c e l e r a t e d  t ax  a m o r t i z a t i o n  a s s i s t a n c e  u n d e r  the  a u t h o r i t y  of the I n t e r -  
n a l  R e v e n u e  Act  of 1950, but  t h e r e  have  b e e n  no m a j o r  p r o c u r e m e n t  c o n -  

t r a c t s  fo r  p l a s t i c s .  

QUESTION: Would  you say  s o m e t h i n g  about  the  s c h e d u l e  of the  San 
M a n u e l  p r o d u c t i o n ?  Is it a m a t t e r  of c o n v e n i e n c e ?  

DR. MORGAN: The  i n t e n t  was  to get  t h e m  in to  o p e r a t i o n  as  f a s t  a s  
p o s s i b l e .  With  the d e p o s i t ,  as  I i n d i c a t e d - - l ,  800 o r  2 ,000  f e e t  u n d e r -  
g r o u n d - - t h e y  a r e  s i n k i n g  sha f t s  down to the  o r e  b o d y  and pu t t ing  in  the  
d e v e l o p m e n t  w o r k i n g s  u n d e r n e a t h  the  o r e  body  b e f o r e  s t a r t i n g  to m i n e  
the  o r e .  In m i n i n g  a b ig  l o w - g r a d e  u n d e r g r o u n d  m i n e r a l  depos i t ,  a lot  of 
w o r k  has  to t ake  p l a c e  in  w h a t  is  c a l l e d  " d e v e l o p m e n t ,  " tha t  i s ,  d r i v i n g  
the  d r i f t s  u n d e r n e a t h  the  o r e  body,  and  b l o c k i n g  it out  so tha t  the o r e ,  
w h e n  it  i s  p r o p e r l y  b l a s t e d ,  w i l l  f a l l  down of i t s  own weigh t ,  and  the 
f o r c e  of g r a v i t y  w i l l  c r u s h  i t .  W o r k i n g  u n d e r g r o u n d ,  d r i v i n g  e n t r i e s  i n -  

to the  o r e  b o d y  is  s low w o r k .  

QUESTION: Dr.  M o r g a n ,  you spoke  of m a i n t a i n i n g  a b a s e  wi th  r e f -  
e r e n c e  to l e a d  and  z inc .  Plow do you d e t e r m i n e  the  s i z e  of th i s  b a s e  
o r  i t s  p r o d u c t i o n  l e v e l  in  s u b s i d i z i n g  i t s  o p e r a t i o n 7  

DR. MORGAN: I d i d n ' t  i n d i c a t e  tha t  we have  s u b s i d i z e d  the  m o b i l i -  
z a t i on  b a s e .  I v e r y  c a r e f u l l y  t r i e d  to s a y ,  and  I w i l l  r e p e a t  aga in ,  that ,  
w h e n  we a r e  p u r c h a s i n g  m a t e r i a l s  f o r  the  s t o c k p i l e ,  we w i l l  buy  t h e m  
f r o m  d o m e s t i c  p r o d u c e r s  w h e r e  s u c h p r o d u c e r s  a r e  a l s o  p a r t  of the  
m o b i l i z a t i o n  b a s e .  I d i d n ' t  s ay  we pay  s u b s i d i e s  o r  p r e m i u m  p r i c e s  f o r  
l e a d  and  z i n c .  We a r e  buy ing  at  t h e  m a r k e t  p r i c e .  
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To a n s w e r  the  o t h e r  ha l f  of y o u r  q u e s t i o n - . h o w  do w e  d e t e r m i n e  
the m o b i l i z a t i o n  b a s e - - i t  i s  not  e a s y .  In  the c a s e  of m e t a l s  a n d  m i n -  
e r a l s  p r o d u c t i o n ,  the D e p a r t m e n t  of the  I n t e r i o r  i s t h e  d e l e g a t e  a g e n c y  
wh ich  i s  in  touch wi th  the i n d u s t r y .  T h e y  m a k e  a c o m p l e t e  s t u d y  of e a c h  
one of the  m e t a l s  and  m i n e r a l s  p r o d u c i n g  i n d u s t r i e s  to show r o u g h l y  
wha t  l e v e l  of p r o d u c t i o n  cou ld  s t a n d  on i t s  own f ee t  in  f a i r l y  n o r m a l  t i m e s .  

QUESTION:  On two o r  t h r e e  o c c a s i o n s  now, we have  h e a r d  p r e v i o u s  
s p e a k e r s  t e l l  how i m p o r t a n t  the  r e q u i r e m e n t  i s  f o r  t i t a n i u m .  In r e a d i n g  
about  t i t a n i u m  i t  s e e m s  tha t  we have  a v e r y  d e f i n i t i v e  r e q u i r e m e n t  fo r  i t  
in  the f u t u r e ;  but,  i t  s e e m s  to be c o m i n g  a long  v e r y  s l o w l y .  Would  you 
t e l l  u s  s p e c i f i c a l l y  wha t  we a r e  do ing  to s p e e d  i t  u p ?  

DR. MORGAN:  I cou ld  g ive  you qui te  a b i t  on tha t ,  but  I b e l i e v e  
you  a r e  to have  a l e c t u r e  on the l i gh t  m e t a l s .  I s  t ha t  s o ?  

C O L O N E L  B A R R E T T :  Tha t  i s  c o r r e c t .  

DR.  MORGAN:  Do you e x p e c t  t i t a n i u m  to be c o v e r e d ?  

C O L O N E L  B A R R E T T :  Y e s ;  a l u m i n u m ,  m a g n e s i u m ,  and  t i t a n i u m .  

DR. MORGAN:  B r i e f l y ,  the s i t u a t i o n  i s  t ha t  t i t a n i u m  now c o s t s  
about  $5 a pound  in  sponge  f o r m ,  and i t  c o s t s  $15 to $2G a pound  in  the 
f o r m s  in  wh ich  i t  i s  u l t i m a t e l y  u s e d .  B e f o r e  the G o v e r n m e n t  m a k e s  
e x t e n s i v e  c o m m i t m e n t s  f o r  s o m e t h i n g  tha t  c o s t s  $15 o r  $20 a pound,  
c o m p a r e d  to a l u m i n u m ,  w h i c h  c o s t s  22 c e n t s  a pound,  i t  h a s  to be  p r e t t y  
s u r e  wha t  i t  i s  doing.  F i r m  m i l i t a r y  r e q u i r e m e n t s  f r o m  the D e p a r t m e n t  
of D e f e n s e  a r e  r e q u i r e d .  

Q U E S T I O N :  How and  w h e r e  do you s t o r e  t h e s e  t r e m e n d o u s  s t o c k -  
p i l e s  ? 

DR. MORGAN: The stockpiles are stored all over the country, 
preferably as close as possible to the point of ultimate consumption, and 
yet outside the danger area that might surround any particular metro- 
politan location or concentration of industry. They are stored to take 
advantage of in-transit freight rates, and where possible, they are 
stored on old military depots and Government warehouses. Most of the 
nonferrous metals--such as copper, lead, and zinc--can be stored out 
in the open in the rain on hard stands for convenience of handling, so 
storage costs are small. Some other stockpile materials require cover- 
ed storage and special handling. For example, platinum, at $93 an 
ounce, has to be put in vaults. 
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620  
C O L O N E L  B A R R E T T :  D r .  M o r g a n ,  on b e h a l f  of the  C o m m a n d a n t ,  

the f a cu l t y ,  and the s t u d e n t  body,  I t h a n k  you  f o r  a f ine  p r e s e n t a t i o n  on 

n o n f e r r o u s  m e t a l s  r e s o u r c e s .  T h a n k  you v e r y  m u c h .  

(25 F e b  1955--350)S/gmh 
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