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Dr .  G r o v e r  J.  Holt ,  A s s i s t a n t  to the  P r e s i d e n t ,  C l e v e l a n d - C l i f f s  
I r o n  Company, was b o r n  in Nor thwood ,  N o r t h  Dakota ,  30 Ju ly  1894. He 
r e c e i v e d  h is  B. S. in Min ing  E n g i n e e r i n g  f r o m  the U n i v e r s i t y  of N o r t h  
D a k o t a  in 1916, a g r a d u a t e  d e g r e e  in Min ing  E n g i n e e r i n g  f r o m  the 
U n i v e r s i t y  of Utah  in 1917, the d e g r e e  of Min ing  E n g i n e e r  f r o m  the  
U n i v e r s i t y  of N o r t h  Dako ta  in 1942, and an h o n o r a r y  d e g r e e  of D o c t o r  
of E n g i n e e r i n g  f r o m  the  M i c h i g a n  C o l l e g e  of Min ing  and T e c h n o l o g y  in 
1956. He s e r v e d  as l i e u t e n a n t  in the C o r p s  of E n g i n e e r s  d u r i n g  and 
un t i l  the end  of Wor ld  War  I. He s e r v e d  in p r o f e s s i o n a l  c a p a c i t i e s  wi th  
the  B a s i n  Meta l  Min ing  C o r p o r a t i o n  and the B u n k e r  Hi l l  and Sul l ivan  
M i n i n g  and S m e l t i n g  C o m p a n y  un t i l  1920. He then  jo ined  the U n i t e d  
S t a t e s  S tee l  C o r p o r a t i o n  as a m i n i n g  e n g i n e e r ,  un t i l  1923; the  Manga -  
n i f e r o u s  I r o n  C o m p a n y  as ch i e f  e n g i n e e r  and s u p e r i n t e n d e n t  un t i l  1930; 
and B u t l e r  B r o t h e r s  as  a s s i s t a n t  to the v i ce  p r e s i d e n t  un t i l  1942. He 
t h e n  jo ined  C l e v e l a n d - C l i f f s  I r o n  C o m p a n y  and is now A s s i s t a n t  to the  
P r e s i d e n t .  Dr .  Holt  is a m e m b e r  of the  B o a r d  of D i r e c t o r s  and pas t  
p r e s i d e n t  of the A m e r i c a n  Mining,  M e t a l l u r g i c a l  and P e t r o l e u m  E n g i -  
n e e r s ,  and is  a m e m b e r  of the Min ing  and M e t a l l u r g i c a l  Club of A m e r -  
ica ,  Ki tch i  G a m m i  Club of Duluth,  S igma  Chi, S igma  P s i  and v a r i o u s  
o t h e r  o r g a i n z a t i o n s .  Th is  is  Dr .  H o l t ' s  f i r s t  l e c t u r e  at the I n d u s t r i a l  
C o l l e g e .  
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C O L O N E L  F L Y N N :  Th i s  m o r n i n g  we m o v e  to a n o t h e r  a r e a  in o u r  
c u r r e n t  un i t  of s tudy ,  tha t  of " I r o n  and S t e e l  M a t e r i a l s  R e s o u r c e s . "  A 
d i s c u s s i o n  of the  r a w  m a t e r i a l  ou t look  f o r  s t e e l  and i r o n  is of p a r t i c u l a r  
i n t e r e s t  to us ,  f o r  c e r t a i n l y  i r o n  and s t e e l  a r e  the v e r y  b a c k b o n e  of in-  
d u s t r y  in e v e r y  e c o n o m y ,  bo th  in p e a c e t i m e  and in w a r t i m e .  

We c a n  i l l  a f f o r d  an i n t e r r u p t i o n  in  the  s t e a d y  flow of i r o n  o r e ,  coa l ,  
and the e s s e n t i a l  a l Ioys  r e q u i r e d  f o r  the  p r o d u c t i o n  of h i g h - s t r e n g t h  and 
h i g h - t e m p e r a t u r e  s t e e l ,  not on ly  to m e e t  the n e e d s  of o u r  e x p a n d i n g  
e c o n o m y  but  fo r  o u r  n a t i o n a l  s e c u r i t y  as  we l l .  

I b e l i e v e  tha t  no one is  as  w e l l  equ ipped  as  o u r  s p e a k e r  to b r i n g  th i s  
s t o r y  to us  th i s  m o r n i n g .  You have  his  b i o g r a p h y ,  but,  to be v e r y  b r i e f ,  
l e t  m e  s a y  tha t  he w a s  a l i e u t e n a n t  in the  Un i t ed  S t a t e s  A r m y  C o r p s  of 
E n g i n e e r s  d u r i n g  W o r l d  W a r  I, and s i n c e  then  he has  d e d i c a t e d  h i s  long 
and fu l l  p r o f e s s i o n a l  c a r e e r  to f a c i n g  up to and s o l v i n g  the  p r o b l e m  of 
d e v e l o p i n g  and i m p r o v i n g  o u r  r e s o u r c e  p o s i t i o n  f o r  i r o n  and s t e e l .  

It  is  a p l e a s u r e  to i n t r o d u c e  to you Dr .  G r o v e r  J.  Holt ,  the  A s s i s t -  
ant  to the  P r e s i d e n t  of one of the w o r l d ' s  l a r g e s t  p r o d u c e r s  of i r o n  o r e ,  
the  C l e v e l a n d - C l i f f s  I r o n  C o m p a n y .  Dr .  Hol t .  

DR. H O L T :  G e n e r a l  Mundy,  A d m i r a l  C l a r k ,  G e n t l e m e n :  I c o n s i d e r  
it  an  h o n o r ,  a p l e a s u r e ,  and a p r i v i l e g e  to be wi th  you h e r e  t o d a y  to d i s -  
c u s s  v e r y  b r i e f l y  and to g ive  you a few f a c t s  c o n c e r n i n g  a v i t a l  s e g m e n t  
of o u r  n a t u r a l  r e s o u r c e  p r o g r a m .  

T h i s  p a p e r  is p r i m a r i l y  i n t e n d e d  to c o v e r  the  n a t u r a l  r e s o u r c e s  u s e d  
in the m a k i n g  of i r o n  and s t e e l .  I f e e l  it  e s s e n t i a l  to g ive  you a b a c k -  
g r o u n d ,  in a b r i e f  way,  of o u r  s t e e l  c a p a c i t y  and o u r  s t e e l  p r o d u c t i o n ,  
w h i c h  has  a v e r y  d i r e c t  b e a r i n g  on o u r  r e s e r v e s ,  as  w e l l  as  p r o d u c t i o n  
of  t h e s e  n a t u r a l  r e s o u r c e s .  The  p r i m a r y  m a t e r i a l s  I am go ing  to d i s -  
c u s s  a r e  t h o s e  of i n t e r e s t  in the m a k i n g  of p ig  i r o n  and e v e n t u a l l y  s t e e l .  
T h e y  a r e :  n u m b e r  one,  i r o n  o r e ;  n u m b e r  two, c o k i n g  coa l ;  n u m b e r  t h r e e ,  
l i m e s t o n e ;  n u m b e r  four ,  m a n g a n e s e ;  and n u m b e r  f ive ,  b r i e f l y ,  a l l o y i n g  
e l e m e n t s .  



While  s o m e  of you m a y  be  f a m i l i a r  wi th  the  g r e a t  s t r i d e s  m a d e  in 
the  e x p a n s i o n  of the  s t e e l  i n d u s t r y  o v e r  the  l a s t  20 y e a r s  o r  m o r e ,  I 
hope  that  you wi l l  b e a r  wi th  m e  whi le  I g ive  t h o s e  l e s s  f a m i l i a r  a l i t t l e  
of the b a c k g r o u n d  of th i s  i n d u s t r y  wh ich  is  so  v i t a l  to ou r  n a t i o n a l  p r o g -  
r e s s .  

C h a r t  1, page  3. - - T h i s  c h a r t  g ive s  you a t r u e  p t c t d r e  of the  s t e e l  
t onnage  output  by y e a r s ,  f r o m  1900 t h r o u g h  1957, r e p r e s e n t e d  by  the  
l o w e r  l ine .  The  s t e e l  p r o d u c t i v e  c a p a c i t y  is i n d i c a t e d  by  the  m o r e  r e g -  
u l a r  l ine  above .  I would  l ike  to c a l l  y o u r  a t t e n t i o n  to s e v e r a l  s a l i e n t  
po in t s  i n d i c a t e d  by  th i s  c h a r t ,  as fo l lows :  

1. The  u p p e r  l ine,  i n d i c a t i n g  s t e e l  p r o d u c t i v e  capac i ty ,  fo l lows  a 
r e l a t i v e l y  s t e a d y  t r end ,  as you wi l l  note ,  wi th  the  e x c e p t i o n  of the  y e a r s  
r e p r e s e n t i n g  the  d e p r e s s i o n  of the  t h i r t i e s ,  when  t h e r e  was  l i t t l e  in -  
c r e a s e  in c a p a c i t y  fo r  about  fou r  y e a r s .  

2. B a c k  in 1900 our  p r o d u c t i v e  c a p a c i t y  was  about  22 m i l l i o n  tons  
p e r  y e a r ,  and by  the b e g i n n i n g  of W o r l d  War  I i t  had  a p p r o x i m a t e l y  
doubled  th i s  a m o u n t .  By the  s t a r t  of W o r l d  W a r  H, i t  had r e a c h e d  90 
m i l l i o n  tons ,  and today  i t  s t a n d s  at 140 m i l l i o n  t ons .  

3. Whi le  the s t e e l  p r o d u c t i v e  c a p a c i t y  c l i m b e d  s t e a d i l y ,  the  a c t u a l  
output  of s t e e l ,  r e p r e s e n t e d  by  the  l o w e r  l ine ,  has  b e e n  e x t r e m e l y  e r r a -  
t ic ,  wi th  a s e r i e s  of peaks  and v a l l e y s .  T h i s  b l igh t  be  c a l l e d  the  "ups  
and  downs"  of the s t e e l  i n d u s t r y .  I t h ink  it d e m o n s t r a t e s  v e r y  w e l l  the  
c o n d i t i o n s  f aced  by  a s u p p l i e r  of raw m a t e r i a l s  to tha t  i n d u s t r y ,  s i n c e  
h i s  output  m u s t  be g e a r e d  to that  of s t e e l  and he m u s t  n e c e s s a r i l y  be 
e q u i p p e d  to m e e t  the peaks  of output to m a k e  h i s  r aw  m a t e r i a l s  a v a i l a b l e  
to the  s t e e l  p r o d u c e r s  at t h e i r  b e c k  and ca l l .  

4. F i g u r e s  on th i s  c h a r t  r e v e a l  an annua l  i n c r e a s e  of 4 p e r c e n t  p e r  
y e a r  b e t w e e n  the  y e a r s  1945 and 1957. T h e s e  i n c r e a s e s  in c a p a c i t y  fo r  
s t e e l  p r o d u c t i o n  r e f l e c t  o p t i m i s m  on the  p a r t  of ou r  s t e e l m a k e r s  in  the 
f u t u r e  of ou r  Nat ion .  I would  l ike  to g ive  you a few fac t s  wh ich  m a y  have  
b e e n  the  b a s i s  fo r  th i s  o p t i m i s m .  

You m a y  have  h e a r d  P r e s i d e n t  E i s e n h o w e r ,  in a r e c e n t  t e l e v i s i o n  
p r o g r a m ,  m a k e  the  s t a t e m e n t  that  the  popu la t ion  of the  Un i t ed  S ta tes  is 
i n c r e a s i n g  e a c h  y e a r  equa l  to the  popu la t i on  of the e n t i r e  State of K e n -  
tucky .  And the  s t a t i s t i c s  p r o v e  that ,  b e t w e e n  1950 and 1955, ou r  popu la -  
t i o n  s h o w e d  an i n c r e a s e  of 14 m i l l i o n ,  o r  about  1 .8  p e r c e n t  p e r  y e a r .  
Now, t h e s e  fac t s  would  h a r d l y  ju s t i fy  an i n c r e a s e  of 4 p e r c e n t  p e r  y e a r  
in  s t e e l  output .  
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C h a r t  2, page  5. - - Y o u  wi l l  no te  on th i s  c h a r t ,  h o w e v e r ,  tha t  at 
the  end  of W o r l d  War  H, ou r  annua l  p e r  c ap i t a  c o n s u m p t i o n  of s t e e l  
a m o u n t e d  to about  1 ,200 pounds  p e r  ind iv idua l ,  and by  the  end  of 1957 
it had  r i s e n  to a p p r o x i m a t e l y  1 ,600 pounds .  T h i s  r e p r e s e n t s  an i n c r e a s e  
of about  4. 5 p e r c e n t  p e r  y e a r  and, c o m b i n i n g  th i s  wi th  the  1 .8  p e r c e n t  
i n c r e a s e  in popu la t ion ,  I t h ink  you have  the  a n s w e r  fo r  the  o p t i m i s m  of 
o u r  s t e e l  i n d u s t r y .  

C h a r t  3, page  6. - - T h i s  i n c r e a s e  in s t e e l  p r o d u c t i v e  c a p a c i t y  has  
i n v o l v e d  huge  e x p e n d i t u r e s  of c ap i t a l  o v e r  the  y e a r s .  You w i l l  no te  on 
th i s  c h a r t  that  in  1946 s t e e l  p r o d u c e r s  e x p e n d e d  $496 m i l l i o n  on e x p a n -  
s ion .  If you wi l l  note ,  the  t r e n d  has  a l w a y s  b e e n  u p w a r d  s i n c e  tha t  t i m e ,  
and f i na l l y  r e a c h e d  a h igh  of $1 .75  b i l l i o n  in the  y e a r  1957. T h e y  a r e  
e x p e c t i n g  to s p e n d  $1 b i l l i o n  th i s  y e a r ,  in sp i te  of the  r e c e s s i o n .  

Hav ing  g iven  you a v e r y  b r i e f  v i ew of s t e e l  p lan t  e x p a n s i o n  in the  
Un i t ed  S ta tes ,  it  shou ld  be r a t h e r  i n t e r e s t i n g  to note  what  is  h a p p e n i n g  
in t h e  w o r l d  in g e n e r a l .  

C h a r t  4, page  7. - - A s  you wi l l  no te  on th i s  c h a r t ,  the  u p p e r  p o r t i o n  
i n d i c a t e s  w o r l d w i d e  p r o g r e s s  in  s t e e l  p r o d u c t i o n  f r o m  1925 to 1956. 
D u r i n g  th i s  t i m e  you wi l l  note  tha t  the output  of s t e e l  had r i s e n  f r o m  100 
m i l l i o n  tons  in 1925 to 310 m i l l i o n  tons  in 1 9 5 6 - - a b o u t  300 p e r c e n t .  D u r -  
ing the  s a m e  p e r i o d  p r o d u c t i o n  of s t e e l  in W e s t e r n  E u r o p e  had r i s e n  
f r o m  48 m i l l i o n  to 98 m i l l i o n  tons ,  a p p r o x i m a t e l y  200 p e r c e n t  of the  
1925 f i g u re .  

In r e v i e w i n g  the l o w e r  cha r t ,  it  is e v i d e n t  tha t  W e s t e r n  E u r o p e  is  an 
e x t r e m e l y  h e a v y  e x p o r t e r  of s t e e l .  In 1956 e x p o r t s  a c c o u n t e d  fo r  25 p e r -  
cen t  of t h e i r  p r o d u c t i o n ,  w h e r e a s  d u r i n g  the s a m e  y e a r  the Un i t ed  S ta te s  
exporte~l only  5 p e r c e n t  of i ts  p r o d u c t i o n .  

C h a r t  5, page  8. - - T h e  only  f i g u r e s  a v a i l a b l e  on w o r l d  p r o d u c t i o n  of 
s t e e l  fo r  1957 a r e  shown  in th is  cha r t .  T h e s e  f i g u r e s  r e f e r  to the f i r s t  
s i x  m o n t h s  of the  y e a r  and m a y  be r o u g h l y  m u l t i p l i e d  by two f o r  the  to ta l  
y e a r .  You wi l l  no te  that  the  Un i t ed  S ta tes  d u r i n g  the  f i r s t  s ix  m o n t h s ,  
p r o d u c e d  60 .6  m i l l i o n  tons  of s t e e l ;  R u s s i a  27 .6  m i l l i o n  tons ;  and the  
E u r o p e a n  Coal  and S tee l  C o m m u n i t y ,  32 .4  m i l l i o n  tons .  

F o r  the ful l  y e a r  of 1957, the Uni t ed  S ta te s  p r o d u c e d  about  37 p e r c e n t  
of a l l  the  s t e e l  m a d e  in the wor ld ;  R u s s i a ,  about  17 p e r c e n t .  We can  s t i l l  
ga in  s o m e  c o n s o l a t i o n  f r o m  the  fac t  that  the f r e e  w o r l d  c o u n t r i e s  l a s t  y e a r  
p r o d u c e d  about  75 p e r c e n t  of the to t a i  s t e e l  in the  wor ld ,  and the  USSR and 
h e r  s a t e l l i t e s  about  25 p e r c e n t .  
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CHART 2 

Per Capita Comparisons 
(Population of Continental U. $. as of Jan. 1) 

Year 
(Jan. 

1) 

(Net Tons-Add 000) 
• I I 

Capacity Output 

Lbs. Per Capita 
I I I I I  I 

Capacity Output 

(Add 000) 
I • 

Population 
I _  I I  I 

I - ~ 5 7 1 1 3 3 , 4 5 9  . . . .  1 , 5 8 2  . . . .  168,7441o, 
1956 128,363 115,200p 1,548 + 1,390 165,879 
1952 
1947 
1937 

108,588 93,168 1,404 1,205 154,649 
91,241 84,894 1,285 1,194 141,982 
78,148 56,637 1,213 879 128,825 

p Preliminary. 



I , C H A H T  3 

IRON AND STEEL COMPANIES' ANNUAL OUTLAYS 
FOR NEW EQUIPMENT AND CONSTRUCTION 
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U n i t e d  S t a t e s  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  
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ECSC Nations 
CO 

F I R S T  S I X  M O N T H S  

1 9 5 7  1 9 5 6  
I • II 

60.6 62.6 
2 7 . 6  2 6 . 5  

West G e r m a n y  .......................... 
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N e t h e r l a n d s  

13.1 12.5 
7.6 7.4 
3.6 3.5 
3.7 3.1 

1.9 
1.8 

.............................. .6 .6 



C h a r t  6, page  10. - - I  f ee l ,  h o w e v e r ,  tha t  a b e t t e r  y a r d s t i c k  to gage  
the  a v a i l a b i l i t y  of s t e e l ,  w h i c h  a l s o  r e f l e c t s  l i v ing  s t a n d a r d s ,  l i e s  in the 
p e r  c a p i t a  c o n s u m p t i o n  r a t h e r  t han  in the  t o t a l  output  as  s h o w n  in the 
p r e v i o u s  c h a r t .  T h i s  c h a r t  was  c o m p i l e d  by  the  B r i t i s h  I r o n  and  S t e e l  
F e d e r a t i o n  fo r  the  y e a r  of .1956.  H o w e v e r ,  t h e r e  is an e r r o r  in t h e i r  
c h a r t .  T h e y  show o u r  p e r  c ap i t a  c o n s u m p t i o n  as  1 ,232  pounds  w h e r e a s  
i t  was  a c t u a l l y  1 ,550  pounds .  H o w e v e r ,  u s i n g  t h e i r  f i g u r e s ,  you w i l l  
no te  tha t  o u r  p e r  c a p i t a  c o n s u m p t i o n  is  r e p u t e d  to be  1 ,232 ;  847 f o r  W e s t  
G e r m a n y ;  788 f o r  the Un i t ed  K i n g d o m ;  561 f o r  F r a n c e  and the  S a a r ;  481 
f o r  R u s s i a ;  20 f o r  Ind ia ;  and 18 f o r  Ch ina .  I a m  qui te  s u r e  t h e y  a r e  not  
t h r o w i n g  s h e l l s  m a d e  in C h i n a  a r o u n d  Q u e m o y .  

It  is  i n t e r e s t i n g  to note  tha t  the Un i t ed  S t a t e r s  p e r  c a p i t a  c o n s u m p t i o n ,  
a c c o r d i n g  to t h e s e  r e c o r d s ,  is  2 . 5  t i m e s  tha t  of R u s s i a ,  and 70 t i m e s  
tha t  of Ch ina .  

B e n e a t h  the t ab le  on the  s c r e e n  is c i t e d  an i n t e r e s t i n g  f i g u r e ,  w h i c h  
c a l l s  a t t e n t i o n  to the fac t  tha t  80 p e r c e n t  of R u s s i a ' s  s t e e l  i s  f u n n e l e d  
in to  c a p i t a l  goods ,  r e p r e s e n t i n g  h e a v y  c o n s t r u c t i o n ,  m a c h i n e r y ,  e t  c e t e r a ,  
wi th  on ly  20 p e r c e n t  a l l o t t e d  fo r  c o n s u m e r  goods ,  s u c h  as a u t o m o b i l e s ,  
h o u s e h o l d  a c c e s s o r i e s ,  and the  l ike .  

In the U n i t e d  S ta t e s  55 p e r c e n t  of o u r  t o t a l  s t e e l  p r o d u c t i o n  f inds  i ts  
w a y  in to  C~ipital goods ,  wi th  45 p e r c e n t  f ind ing  i ts  w a y  in to  c o n s u m e r  
goods .  

T r a n s l a t i n g  t h e s e  f i g u r e s  in a d i f f e r e n t  f a s h i o n ,  the  a v e r a g e  A m e r i -  
c a n  can  p u r c h a s e  e a c h  y e a r  45 p e r c e n t  of th i s  1 ,232  pounds ,  o r  554 pounds  
of s t e e l  f o r  h i s  own use,,  w h e r e a s  the R u s s i a n  m a y  p u r c h a s e  on ly  20 p e r -  
c e n t  of 481 pounds ,  o r  abou t  96 pounds  f o r  h i s  u s e ,  a r a t i o  of 5 . 7  to 1. 

In the c a s e  of W e s t e r n  E u r o p e ,  66 p e r c e n t  of t h e i r  s t e e l  i s  c h a n n e l e d  
in to  c a p i t a l  goods ,  and  34 p e r c e n t  in to  c o n s u m e r  goods .  

C h a r t  7, page  lb .  - - S t e e l ,  as  w e l l  as any  o t h e r  c o m m o d i t y ,  is  gov-  
e r n e d  by the  haw of s u p p l y  and d e m a n d  and the  a l l o c a t i o n s  of s t e e l  to c e r -  
t a i n  u s e s  show up qui te  w e l l  on th i s  c h a r t .  

You Will no te  tha t  the  a v e r a g e  R u s s i a n  s t e e l w o r k e r  m u s t  s p e n d  a l l  of 
h i s  i n c o m e  f r o m  225 h o u r s  of w o r k  to p u r c h a s e  a su i t  of c l o t h e s ,  w h e r e -  
as  in the Un i t ed  S t a t e s  on ly  20 h o u r s  of w o r k  a r e  r e q u i r e d  to m a k e  the  
s a m e  p u r c h a s e .  
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United States 
West Germany 
United Kingdom 
France and Saar 
Russia 
India 
China 

Pounds 

World 
Rank 

in Steel- 
making 

1232 
847 
788 
561 
481 

20 
18 

1 
3 
4 
5 
2 

18 
12 

Western Europe 
Russia (including 

Eastern Europe) 
Latin America 

456 

453 
73 

In commenting on those figures, the 
British publication states, "On a some- 
what empirical basis it has been esti- 
mated that approximately 80 per cent of 
Russian steel consumption goes into capi- 
tal goods, while the corresponding per- 
centage in Western Europe is 66 per cent 
and in the United States 55 per cent. 
This, again, is indicative of a heavy con- 
centration on investment, as opposed to 
the production of consumer goods." 
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C H A R T  7 
i 

Hours Worked by Steelworkers in 1956 to Buy Clothing Items 
V 
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C h a r t  8, page  13. - - E f f e c t i v e  m e c h a n i z a t i o n  of f a r m  e q u i p m e n t  in  
the  U n i t e d  S ta tes ,  which  c o m e s  u n d e r  the  f o r m  of c o n s u m e r  goods ,  is  
r e f l e c t e d  in s t a p l e  c o m m o d i t y  p r i c e s ,  which  is  w e l l  d e m o n s t r a t e d  by the  
f ac t  tha t  the  R u s s i a n  s t e e l w o r k e r  m u s t  spend  his  i n c o m e  f r o m  7 h o u r s  of 
w o r k  to p u r c h a s e  the  l i s t  of c o m m o d i t i e s  shown,  as c o m p a r e d  to 1 h o u r  
of  w o r k  f o r  the a v e r a g e  A m e r i c a n  s t e e l w o r k e r .  

C h a r t  9, page  1 4 . - - A s  to i m p o r t s  and e x p o r t s ,  I gave  b r i e f  m e n t i o n  
of th i s  p r e v i o u s l y .  The  U n i t e d  S ta te s  is  not  a h e a v y  i m p o r t e r  o r  e x p o r -  
t e r  o f  s t e e l .  In  1947 our  e x p o r t s  of s t e e l  a m o u n t e d  to 6 m i l l i o n  t o n s .  In 
the  i n t e r i m  b e t w e e n  1947 and 1956 they  d r o p p e d  to a low of 2 .5  m i l l i o n  
tons ,  and i n c r e a s e d  aga in  in 1956 to 4 .2  m i l l i o n  tons .  

Very little steel was imported into this country in 1947, reaching a 
high of slightly over 2 million tons in 1951, and then dropping back to I. 5 
million tons in 1956. 

Chart I0, page 15.--Iron and steel scrap--though scrap is not con- 
sidered a natural resource--definltely play an important part in the pro- 
duction of steel, accounting for the difference between the tonnages of 
pig iron and the tonnage of steel produced in the United States in any one 
year. 

On th i s  c h a r t  you wi l l  no te  that  in 1946 we e x p o r t e d  on ly  about  
150, 000 tons  of s c r a p ;  h o w e v e r ,  by  1956 th i s  had i n c r e a s e d  to 5 . 9  m i l l i o n  
tons, about half of it going to Italy and Japan. 

In c a s e  of n a t i o n a l  e m e r g e n c y ,  the Un i t ed  S t a t e s  cou ld  have  c o n v e r t e d  
th i s  5 . 9  m i l l i o n  tons  of s c r a p  in to  s t e e l ,  and, if  we had  d i s c o n t i n u e d  ex -  
p o r t a t i o n s  d u r i n g  such  a y e a r ,  th i s  would  have  added  a n o t h e r  4 .2  m i l l i o n  
t o n s .  In o t h e r  w o r d s ,  we cou ld  have  p r o d u c e d  10 m i l l i o n  tons  of a d d i -  
t i ona l  s t e e l  t h r o u g h  that  s o u r c e  u t i l i z i n g  p r a c t i c a l l y  no n a t u r a l  r e s o u r c e s  
ye t  r e p r e s e n t i n g  about  10 p e r c e n t  of our  s t e e l  output .  

Hav ing  d i s c u s s e d  b r i e f l y  the  p r o d u c t i o n  of s t e e l  in th i s  c o u n t r y  and 
a b r o a d ,  I f e e l  now that  it would  be  w e l l  to c o n s i d e r  b r i e f l y  jus t  one I n t e r -  
m e d i a t e  s t ep  b e t w e e n  the r aw  m a t e r i a l s  f o r  the m a k i n g  of s t e e l  and the  
f i n a l  s tep ,  s t e e l  i t s e l f .  Th i s  i n t e r m e d i a t e  s t ep  r e p r e s e n t s  the  b l a s t  f u r -  
n a c e  w h i c h  c o n v e r t s  our  r aw m a t e r i a l s  into pig  i r on .  

Whi le  the  Un i t ed  S ta tes  p r o d u c e d  113 m i l l i o n  tons  of s t e e l  in  1957, 
o u r  b l a s t  f u r n a c e s  p r o d u c e d  only  79 m i l l i o n  tons  of pig i r on .  
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CHART 8 

Time Worked by Steelworkers 
To Earn S tap le  Foods in 1 9 5 6  

United United West Fra Russm 
States Kingdom Ge t , _ 

0.5 
1.0 

1.5 
2.0 

2.5 
3.0 
3.5 
4.0~ 
4.5 

5.0 

5.5 
6.0 

6.5 " 

1 lb. B e e f ~  
1 lb. Sugar 
1 lb. Potatoes 
1 lb. B u t t e r -  
1 lb. Bread - -  
1 dz. Eggs 
1 qt. Mi lk  

7.0-~ m 

Sources: AISI, United Nations, BLS and others 
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C H A R T  9 

United States Exports and Imports of Steel Mill Products 
Millions of Net Tons 

6 '~ sou,c,, u. s. D.p,. of Cmmer¢, 

5 ~ I 
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CHART 10 
II I 

EXPORTS OF IRON AND STEEL SCRAP FROM THE UNITED STATES 
BY COUNTRIES OF DESTINATION 

(Net Tons) 

Year 

1956 
1955 
1954 
1953 
1952 
1951 
1950 
1949 
1948 
1947 
1946 

United West France Other 
I ta ly Kingdom Japan Germany Canada Mexico and Saar Countries 

m, 

1,254,070 553`511 2,010,792 238,776 688,520 325,157 337,902 447,979 
1,140,519 1,015,549 715~25 665,253 421,913 276,956 246,372 509,945 

222,138 181,342 318~B74 219,267 45,184 225,762 46 393,247 
- - -  9,055 68,334 - - -  76,762 157,086 ----  5,305 
1,300 9,634 4,362 ----  195,439 136,271 148 5,556 

473 ----  3,105 ----  89,632 1 40,304 ~ 11,826 
115 ---- 1,605 - - -  81,000 124 ̀537 m 9,707 

- - -  38 - - -  - - -  1 6 2 , 6 3 1  123,624 379 8,922 
506 ---- ---- - - -  168,072 37,759 ---- 35,687 
527 141 - -  ---- 119,395 33,978 ---- 40,182 

. . . .  82,176 48,192 - - -  18,738 

Includes tin plate scrap but not tin plate seconds. 
Source: U.S. Department of Commerce 

Total 

5,866,707 
4,992,332 
1,605,860 

316,542 
352,710 
245,340 
216,964 
295,594 
242,024 
194,223 
149,106 
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C h a r t  11, page  1 7 . - - W h i l e  b l a s t  f u r n a c e  p r a c t i c e  has  not  c h a n g e d  
r a d i c a l l y  o v e r  r e c e n t  y e a r s ,  t h e s e  f u r n a c e s  h a v e  b e e n  m a d e  m o r e  e f f i -  
c i e n t .  

You will note  on t h i s  c h a r t  tha t  a b l a s t  f u r n a c e  of t o d a y  p r o d u c e s  
abou t  10 p e r c e n t  m o r e  p ig  i r o n  f r o m  the  r a w  m a t e r i a l  fed  to the  f u r n a c e  
t h a n  w a s  the  c a s e  in  1948. 

C h a r t  12, p a g e  1 8 . - - T h i s  c h a r t  a n a l y z e s  the  i n c r e a s e  in  e f f i c i e n c y  
in the b l a s t  f u r n a c e  o v e r  the  l a s t  10 y e a r s ,  f r o m  1948 t h r o u g h  1957. If  
you  w i l l  p r o c e e d  f r o m  the  b o t t o m  of the  c h a r t  to  the  top,  you  w i l l  no te  
t ha t  the  t o t a l  p r o d u c t i o n  of r a w  m a t e r i a l s  r e q u i r e d  to p r o d u c e  a ton  of 
p ig  i r o n  i n d i c a t e s  a d e c r e a s e  of about  10 p e r c e n t ,  as  p r e v i o u s l y  m e n -  
t i o n e d .  

The  s a v i n g s  t h e r e b y  a r e  r e p r e s e n t e d  by  about  6 p e r c e n t  in  i r o n -  
b e a r i n g  m a t e r i a l s .  In  o t h e r  w o r d s ,  t h e y  u s e  6 p e r c e n t  l e s s  of i r o n -  
b e a r i n g  m a t e r i a l s .  T h e r e  is  a 12 p e r c e n t  r e d u c t i o n  of coke  and a 20 
p e r c e n t  r e d u c t i o n  of l i m e s t o n e .  

The  d e c r e a s e  in t o n n a g e  of i r o n - b e a r i n g  m a t e r i a l s  r e s u l t s  f r o m  
h i g h e r  i r o n  f eed  to the  f u r n a c e .  R e d u c t i o n  of coke  is  a l m o s t  d i r e c t l y  
p r o p o r t i o n a l  to r e d u c t i o n  in t o t a l  r a w  m a t e r i a l s ,  i n v o l v i n g  l e s s  B T U ' s  
and  r e d u c i n g  ga s .  The  s a v i n g  in l i m e s t o n e  r e f l e c t s  a l o w e r  s i l i c a  con -  
t e n t  in the i r o n  m a t e r i a l s  fed  to the f u r n a c e .  

Now, h a v i n g  f o l l o w e d  t h r o u g h  on the  pig i r o n  and  s t e e l  p r o d u c t i o n ,  
I wou ld  l ike  to t r a n s f e r  t h i s  d i s c u s s i o n  to the r a w  m a t e r i a l s  u s e d  in the 
m a k i n g  of i r o n  and s t e e l .  

T h e  m a i n  r a w  m a t e r i a l  c o n s t i t u e n t  in the  p r o d u c t i o n  of i r o n  and  
s t e e l  is  i r o n  o r e .  In sp i t e  of the i n c r e a s e d  d e m a n d  f o r  i r o n  o r e  b y  the  
s t e e l  i n d u s t r y ,  the U n i t e d  S ta t e s  s t i l l  ha s  huge  i r o n  o r e  p o t e n t i a l s .  

C h a r t  13, page  1 9 . - - T h i s  c h a r t  p r o v i d e s  the  m o s t  r e c e n t  e s t i m a t e s  
of  i r o n  o r e  r e s e r v e s  in the Un i t ed  S t a t e s  f r o m  s t a t i s t i c s  g a t h e r e d  by the  
U.  S. G e o l o g i c a l  S u r v e y  in 1957. 

T h e  t o n n a g e s  l i s t e d  on th i s  c h a r t  as  r e s e r v e s  a r e  t h o s e  w h i c h  have  
b e e n  p r o v e n  by d r i l l i n g  and e x p l o r a t i o n ,  w h e r e a s  t h o s e  l i s t e d  as  po t en -  
t i a l  a r e  e s t i m a t e d ,  wi th  l i t t l e  d e v e l o p m e n t  w o r k  h a v i n g  b e e n  done on 
t h i s  type  of m a t e r i a l  to da te .  
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Source: A m e r i c a n  Iron a n d  Steel Inst i tute  

17 



C H A R T  12 

O0 

Net Tons Consumed per Ton of Pig Iron c~ 

Year 

Total 
Iron-bearing 

Materials Coke 

Total 
All Materials 

Limestone Consumed 

1957 
1956 
1955 
1954 

1.807 
1.802 
1.860 
1.859 

0.842 
0.850 
0.873 
0.873 

0.350 2.999 
0.362 3.014 
0.387 3.120 
0.395 3.127 

1953 1.869 0.906 0.418 3.193 
19 2 0.922 0.426 3.223 
19 1 881  9 2 4  4 3 2  3.237 
1 . 0  190  
1949 1.918 0.935 0.428 3.281 
1948 1.928 0.954 0.440 3.322 



CHART 13 

GEOLOGICAL SURVEY 
15. 1957 

N .E. REGION 
Maine,New Jersey,New York, 
Pennsylvania, Rhode I sland 
and Ohio 

S..E,I~ION 
Alabama, Georgia, Kentucky, 

u.s. ORE P~ES~ 

Fe 

Maryland, Mi ssi ssi~i, No. Carolina 
Tennessee,Virginia, Wes%Virginia 

LAKE SUPERIOR R~ION 
Michigan,Minnesota,Wisconsin 

CENTRAL & GULF REGION 
Arkansas, Iowa ,Missouri, 
South Dakota 

43 
27 

50 
37 
31 

50 
25-~5 

22 

50 
~0 

• THO.SANDS OF ~ G  TONS 
RESERVE . .PO~.. TIAL 

160,000 
700,000 

1,230,000 
1,630,000 

1,390,000 
2,330,000 

60,000 ii0,000 170,000 
550,000 610,000 1,160,000 

- 10,500,000 10,500,000 

2,O15,OOO* 
Large 

5,500,000 
35,000,000 
15,000,000 

170,000 
3,000 

113,000 

2,015,000 
35,000,000 
20,500,000 

3,000 
283,000 

WESTERN REGION 
Arizona, California, Colorado. 
Idaho, Montana, Nevada. New 
Mexico ,Oregon, Utah ,Washington 
Wyoming 

5O 
40 

GRAND TOTAL 
GRAND TOTAL 

50 
22-~5 

~90,O00 

2,565,000 
7,080,000 

210,000 
290,000 

323,000 
64,373,000 

700,000 
290,000 

2,888,000 
71,453,000 4 



R e s e r v e s  have  b e e n  d iv ided  by  g e o g r a p h i c a l  l o c a t i o n  and d i v i s i o n s  
have  b e e n  m a d e ,  as you w i l l  note ,  b e t w e e n  m a t e r i a l s  c o n t a i n i n g  m o r e  
than  50 p e r c e n t  m e t a l l i c  i r o n  and t h o s e  c o n t a i n i n g  l e s s  t han  50 p e r c e n t  
m e t a l l i c  i r o n .  The  r e a s o n  f o r  th i s  d iv i s ion ,  b a s e d  on m e t a l l i c  i r o n  c o n -  
t en t ,  l i e s  in the  f ac t  tha t  v e r y  few o r e s  a r e  c o n s i d e r e d  a c c e p t a b l e  fo r  
b l a s t  f u r n a c e  u s e  t o d a y  u n l e s s  t hey  c o n t a i n  m o r e  t han  50 p e r c e n t  m e t a l -  
l i c  i r o n .  Th i s  ho lds  t r u e  wi th  the e x c e p t i o n  of s o m e  o r e s ,  s u c h  as t h o s e  
f r o m  the Sta te  of A l a b a m a ,  w h i c h  a r e  c o n s i d e r e d  s e l f - f l u x i n g .  

The  f i g u r e s  of p r i m e  i n t e r e s t  to us  a r e  the f i g u r e s  n e a r  the  b o t t o m  
of the c h a r t ,  l a b e l e d  " G r a n d  To ta l .  " 

In g l a n c i n g  at t h e s e  g r a n d  to t a l s  it  is  e v i d e n t  tha t  o u r  r e s e r v e s  and 
p o t e n t i a l  of o r e  in the U n i t e d  S ta te s  c o n t a i n i n g  50 p e r c e n t  o r  m o r e  m e -  
t a l l i c  i r o n  a m o u n t  to 2 . 9  b i l l i o n  tons .  We have  in the  U n i t e d  S t a t e s  
m i n e d  to da te  a p p r o x i m a t e l y  4 b i l l i on  tons  of i r o n  o r e  in o u r  e n t i r e  h i s -  
t o r y .  

O r e s ,  c o n t a i n i n g  22 to 45 p e r c e n t  i r o n  a m o u n t  to a g r a n d  t o t a l  of 71 
b i l l i o n  tons .  Th i s  l o w - i r o n  c a t e g o r y  c o n t a i n s  the t o n n a g e  w h i c h  w i l l  p r o -  
v ide  the N a t i o n  wi th  the l o n g - r a n g e  p r o d u c t i o n  r e q u i r e d  f r o m  o u r  i r o n  
o r e  d e p o s i t s  in the f u t u r e ,  wi th  p r o d u c t i o n  f r o m  t a c o n i t e  in M i n n e s o t a  
and j a s p e r  in M i c h i g a n  now u n d e r  way.  

C h a r t  14, page  2 1 . - - A f t e r  r e v i e w i n g  the p r e s e n t - d a y  r e s e r v e s  of 
i r o n  o r e  in the U n i t e d  S t a t e s ,  I would  l ike  to p r e s e n t  f i g u r e s  to show the  
e f f ec t  of m i n i n g  in the pas t  to supp ly  the s t e e l  i n d u s t r y  wi th  i t s  r a p i d l y  
i n c r e a s i n g  n e e d s .  The  m a j o r  p o r t i o n  of th i s  s u p p l y  has  c o m e  f r o m  the 
L a k e  S u p e r i o r  d i s t r i c t ,  c o n s i s t i n g  of the S ta t e s  of M i n n e s o t a ,  M i c h i g a n ,  
and W i s c o n s i n .  On th i s  c h a r t  you wi l l  note  the  t o n n a g e s  o r  i r o n  o r e  
s h i p p e d  f r o m  the p r i n c i p a l  o r e - p r o d u c i n g  S t a t e s ,  w h i c h  p l a c e s  the  S ta te  
of M i n n e s o t a  w e l l  in the f o r e g r o u n d ,  wi th  s h i p m e n t s  in e x c e s s  of 2 . 5  
b i l l i o n  tons .  M i c h i g a n  has  p r o d u c e d  a p p r o x i m a t e l y  860 m i l l i o n  t ons .  
T h e  r e s e r v e s  in the Sta te  of W i s c o n s i n  a r e  r e l a t i v e l y  s m a l l ,  and  have  
b e e n  i n c l u d e d  in the f i g u r e s  f o r  M i c h i g a n  s h i p m e n t s .  

You wi l l  note  tha t  the  Sta te  of A l a b a m a  has  p r o d u c e d  l e s s  t han  500 
m i l l i o n  tons ,  and  a l l  o t h e r  S t a t e s  c o m b i n e d  have  p r o d u c e d  a p p r o x i m a t e l y  
500 m i l l i o n  tons .  
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Minnesota, Other'  States 
Billions of Net Tons, 1900-1957 

S o u r c e :  B u r e a u  o f  M i n e s  

2 . 5  ~ .: .............. ~ 1 , 4 ~ : , ~ ~  ' ~i.~,:,~:,~:~.~: ....... , 

:: i !ii ~ :: " ' "  , :7 : . .  : : : i :  : . h  . . ~  

::: : i  . i . .  i::~!:: .~ . 

~.~.~.'2~i':'~:i::,S':' :.i~.~:' "~"" 

:::::::::::::::::::::::::: ~-:x~:..- ',~:!~l 
::" ' ~  ~:~:::.'::i;~'~::~!~:~','~ 

~,....|~! ...~..~ .~,:~.: ..~:t.~ . . . . . . . .  : ........ :..~ ... :~.~. ~.:..'.,: ~::'::~":~ ::':'~ :':.'~:::::::."~'~ ':; :%~ ~:,~.~,'~..~:-~.'k'~' ":~-: " ~ ' ~  
• ..~::..~......~.:... :..;,~:...~ ....: . . . . . . . . .  .•..: ............ . ~  ~ ....... 
• × ....~! . . . .~  ~ -.....: . . . .  • .:...:. : -. ~ ~ ' ~  ~. ~., :.+-'.'. 
: : " : ~  ~::'::~" ~ ; ~  :'~i":~:-:.~.:-.~.:.-'.:. :~':';~': ~ :~ " : ~ . ; ~ t ' : ~ : . ~ i ~ : ~ ! : i ~ :  :..:~::-:::.:~;~:?- x x . . - . ' ~  
• ~.~.~.: . . .- . . . .  ........... :.-:::: . . . .  ....:.. ~.~ .~.I~ . . . . .  • - . . . .  ~..~. ~ . . . . . . . . .  .-'~ . . . . .  :2&~.  ~ :..~. ~.:~..~,: .  : 

~. ~...:.~.:~.~:..~.. ~F.~-:....:::::~:~.~.~.-.~...::: I ~  . . . . . . . . . . . .  ~ , ~ i  ....................... ~ : . l  ,~::.:~.×..-:.:.:..-..,~:~.~:~<:..:~::..,:...: . . . . . . . .  
• ~ ~'~E"~'!~"'~$~i~"~!;;;'~'~i~'~ ~i:~.~..'.'!:!i..'.'iil :;~i~i ~ . ~  ~!~.~.~ii;~ ii~i:iii::..'.:i~ ,:..-. ' .;.~ ~ : ~ : ~ . a . - ~  ~..;~ .t.::.::.:.~::.::~.:.~.~i~i::::i.2.:~::~:::::;:.: :,.:.::.~.,,.~::::::.:::::.....~.~,.:..~.::~:~::: .:;: ::..:~i:~.. ~. ::<~.:t.. .... ~ ..... ~ " ""~"2..':":':':: :.+ ~'..~.....~.:,~...~ ~ - : ~ . ~  ~ ......... ~ ;.x..'~x ~ ...~.~:+: 

. . .  ~ . ' : . ~ .  ¥ ~ . , .  ~ • . • . . . . . ~  . . . .  . . . . ~ . . .  ~ ~:~ . . . . ,  . . ~  • • 
.~•~ "" " ~-..~.:.:.:. :':" ':'~'> . . . .  +:.:~..~.~: ~'~: '~-~)~:-..- ~ ..~i-" +,-:.~ .-:.:- :,,::- "--' 
~"..'~:~.:.:.~:.;..~."~:-"-'M.~i.~:'..'i~i~!n.~i'~:i~:.i.i.~ "~.~:',%:i:'.'~.~.~:!.:,:~.i~;....":'i#~!:.<i.". • i:. ~. ,::;,~ ~"~ :'.'~.h' ~'~;.~:.~.:~!i:~i~!~.:':'.:~!'.~.: 

, . - ; . ' / . / . . "  • ~ . . . .  , . . . . .  ; . . , . . . . -  . .  . . . . . .  ~ .  ~ . . . . , . . ~ . . . , . . . -  . . . .  . ~ . . . . ; . .  - .  . .~ ~ , - , ,  ~ ~ ~,- .  - . ; . - ,  , . . . .  . . . . . . .  . . . . . . .  • • . . . . . . . ~  . . . .  [~!.:~~..::.:~;;;~...::~.:~:";::;:;::.;:..{1 ~::.:.~:...::..;..".%'..:.::.~.., ~~i : : . : , , .~;~ i~",:::.~.....:::~;:~.;..::;:;:;::'-': 
~ii~i:.~i~i!!:".',.-'!!~×"i:'i..>.'i~i ! ! i !:yiii~ii~i!!~i.i~i iiiiii.:~i.::'.~iii .~:: ~':'.'~."..:<~i.~.i.~.i~!.'?i i !:i i !i: :';?i:i i~ ~ ;:::~.~...;.:.:.:.::~>~:.~:~:! ~t :!~ :'.; :~ii.! .'.".'!!!i :ii~!?.'iii;!~i.!!!.ii i i ! i ~!:~iiii!ii.~iii!~ 
'i:.~:~Ti.~:i~ii:i:!~iii ;i~'~i'i:!:.;<'i:i~::~i:- :..~:"..:~ i:~ ~i~;!i~,..':".A:i:i:'..::":'~ :'.:i~i Tr~ ~ !'i'i~!~' "i~::.~;~ ~ ff~ "..:'~i ~: r.'.:;i'!:~:i:i:~iii:~:i :-.~ii:';.-'T!Ti~,.:i:!:i:i:::::~.i.>.:i:!: 
~.~.'...;;:-~, : : "  • '~ . . . . . .  ~ . : . ' . ; . : . ' >  • " :  . . . . . . .  : '  - ,  • . : - ' : : . : - ; ,~ : . "  • • ' : - : ' : '  " ; . ' -  • - ' . : .~. : . ; . : ,  , ; . ; . : . : . ' , ' , : ,  & "  " " : ' ; -  . ~ N . ; . ~ : ~  ~ : ~ ; '  ~ ¢ ' . : . "  ' : '  "~ ,~, '  • . : . . ' .  - ; ~ - ' . > ; . ; . ' > ; '  " ;  . . . . . .  

. . . . .  " . . ' . "  • • ' . ' . ' . .  , .  ~ .  • . ' . ' , ' . ' ~  ~ '  - . '  " " .~  ' . ' . . .  . . . . .  " , ' - ' . ' . "  ' - '  " . ~  . . . . . . . .  . . . . ~ .  • . ~ ' . ; ~ '  " ~ . .  ~ . X ,  . .  . "  ~ .  - ' . ' . ' . "  . . . . .  . - . . . . .  . . . . . . .  " . ' . "  . . . . .  . ' . .  
• : . - , ,  . ; ; . : . : ' , ' -  , : . . : . . .  , ; . : . : . ; . : . . - : , : . ; . : . . ;  . . . .  : .  - .  • . : . : . . ' .~ . , . . - . . : . : . . ' - ' . : -  . : .  • . ; . : . : .~. ; .  , : . ,  . : . : . ' . . . ~ . - . . . . : , . . '  . ' . "  ' ~ , ~ . . : , : . . ~ ,  . . . , : . :~, ,  - . . ; - : . : - ; . : . . :  . . . . . .  ' . ' . . , - . . . - . . ' , . : . ; .  • . ' .  ¢ . . . ;  

M I N N .  M I C H .  A L A .  A l l  O t h e r  

2 1  



F o r  y e a r s  the Lake  S u p e r i o r  d i s t r i c t  has  c o n t r i b u t e d  a p p r o x i m a t e l y  
80 p e r c e n t  of a l l  of the i r o n  o r e  r e q u i r e d  fo r  s t e e l  p r o d u c t i o n  in the  
e n t i r e  Un i t ed  S ta tes .  D u r i n g  the r e c e n t  1950 ' s ,  h o w e v e r ,  p r o d u c t i o n  
has  d r o p p e d  to about 60 p e r c e n t  of to ta l  U n i t e d  S ta tes  r e q u i r e m e n t s ,  due 
to  i m p o r t e d  o r e .  Th i s  d i s t r i c t ,  h o w e v e r ,  s t i l l  c o n t r i b u t e s  about  80 p e r -  
c e n t  of the  l o c a l  U n i t e d  S ta tes  p r o d u c t i o n .  

To c o n v e y  to you in s i m p l e  w o r d s  a p i c t u r e  of t h e s e  t r e m e n d o u s  
s h i p m e n t s  and t h e i r  e f fec t  on the r e s o u r c e s  of the  L a k e  S u p e r i o r  d i s t r i c t ,  
t ake  the y e a r  of 1957, when  a p p r o x i m a t e l y  80 m i l l i o n  tons  of i r o n  o r e  
w e r e  s h i p p e d  f r o m  that  d i s t r i c t  a lone .  If you w e r e  to load  tha t  o r e  in to  
a s i n g l e  t r a i n  of s t a n d a r d  o r e  c a r s ,  s u c h  as  we u s e  today,  tha t  t r a i n  
wou ld  r e a c h  a l eng th  of 6 ,600  m i l e s .  It would  o r i g i n a t e  in  M i n n e s o t a ,  
e x t e n d  1 ,400 a i r l i n e  m i l e s  to Sea t t l e  and beyond ,  r e a c h i n g  i t s  end  in 
Tokyo,  Japan .  

O v e r  3 b i l l i o n  tons  of i r o n  o r e  have  b e e n  s h i p p e d  f r o m  the  L a k e  S u -  
p e r i o r  d i s t r i c t  as  a whole ,  and, if you w e r e  to load  th i s  o r e  into a s i m i -  
l a r  t r a in ,  that  t r a i n  would  ex t end  9 t i m e s  a r o u n d  the  e a r t h  at the  e q u a t o r .  
To  put it a n o t h e r  way, if a l l  of the  o r e  p r o d u c e d  in the  L a k e  S u p e r i o r  
d i s t r i c t  w e r e  p l a c e d  in Qne s i n g l e  cone ,  tha t  cone  would  have  a b a s e  of 
3 . 6  m i l l i o n  s q u a r e  f ee t  and a he igh t  of 14, 945 fee t ,  wh ich  i s  about  e q u i v -  
a l e n t  in  s i z e  to Mount  Whi tney  in C a l i f o r n i a .  

C h a r t  15, page  2 3 . - - I n c r e a s e d  d e m a n d s  f r o m  1900 to 1957 a r e  no ted  
on th i s  c h a r t  and a r e  r e p r e s e n t e d  by  the  i n c l i n e d  l ine  r e p r e s e n t i n g  the  
t r e n d  in s h i p m e n t s  f r o m  the L a k e  S u p e r i o r  d i s t r i c t ,  and the  j a g g e d  l ine ,  
wi th  peaks  and v a l l e y s ,  r e p r e s e n t s  the  t r e m e n d o u s  s w i n g s  in annua~ out-  
p u t - - a g a i n  the  ups  and downs of the  r aw  m a t e r i a l  i n d u s t r y .  Th i s  s a m e  
type  of c u r v e  would,  no doubt,  be  a p p l i c a b l e  to the p r o d u c t i o n  of l i m e -  
s t o n e  and coke,  s i n c e  t h e s e  v a r y  in the s a m e  fa sh ion ,  d e p e n d i n g  upon  
s t e e l  output .  

On th i s  c h a r t  you wi l l  no te  that  s h i p m e n t s  in 1957 w e r e  about 500 
p e r c e n t  of t h o s e  in 1900. 

The  h i g h e s t  p e a k s  on the  c h a r t  r e f l e c t  the  d e m a n d  fo r  i r o n  o r e  d u r -  
ing the  p e r i o d  of W o r l d  War  I, W o r l d  W a r  H, and the  K o r e a n  conf l i c t ,  
and an a l l t i m e  p e a k  p r o d u c t i o n  was  r e a c h e d  in 1953. P o s t w a r  s l u m p s ,  
as  w e l l  as  t h o s e  c a u s e d  by the d e p r e s s i o n  of the  t h i r t i e s  and the  b u s i n e s s  
r e c e s s i o n s  a r e  p l a in ly  e v i d e n t .  
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C H A R T  15 

i~m 1905 ISt0. 
i l m l l n l l l l l n l l l l l l l l l l n l n l n  
u •ammm•• •mummmnmmmmmmmmmmun 
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Prior to 1910 practically all shipments were made directly from the 
mine to the blast furnace without beneficiation of any kind. However, 
beneficiation of iron ores, involving lower grade materials, has made 
rapid strides, and by 1934 constituted 23 percent of our total production, 
and last year made up a total of 40 percent. 

With in  the l a s t  f ive  y e a r s ,  b e n e f i c i a t i o n  p o t e n t i a l  h a s  r e a c h e d  i t s  
a l l t i m e  p e a k  in the L a k e  S u p e r i o r  d i s t r i c t  in the  p r o d u c t i o n  of t a c o n i t e  
and  j a s p e r  c o n c e n t r a t e s ,  w h i c h  a r e  p e l l e t i z e d  to  f o r m  a v e r y  s u p e r i o r  
i r o n  o r e  p r o d u c t .  

T o t a l  r e s e r v e s  of f i n i s h e d  h i g h - g r a d e  p r o d u c t s  a r e  on ly  r o u g h l y  
e s t i m a t e d  at  the p r e s e n t  t i m e ,  and  r u n  b e t w e e n  20 and  30 b i l l i o n  tons ,  
e n o u g h  to p r o v i d e  us  wi th  an i r o n  o r e  s u p p l y  to p r o d u c e  m a n y  t i m e s  o v e r  
the t o t a l  a m o u n t  of s t e e l  p r o d u c e d  in the h i s t o r y  of the  U n i t e d  S ta t e s  
s i n c e  i t s  i n c e p t i o n .  

In view of the tremendous inroads into the iron ore reserves Of the 
Lake Superior district, however, there appears to be only one answer 
to the matter of maintaining our national setf-sufficlency in this impor- 
tant supply of raw material. This answer lies in the increased output 
of taconites and jaspers. The only other road to be taken is that of 
• ;mportation of foreign ores, which will not provide us with that self- 
sufficiency we have enjoyed over the last century. 

Production of this taconite and jasper material will be subject to 
huge investments in plant and equipment, as I pointed out to you. It has 
been estimated that one company now producing taconlte pellets, with a 
capacity of 7.5 million tons per year, has expended $175 to $200 million. 
Another, reaching a capacity of 10 million tons per year, is reputed to 
have spent in the neighborhood of $300 million. 

In viewing the time element to obtain production from taconites and 
jasper plants, these large plants could not be put into operation over- 
night, and, were we to be engaged in a shooting war tomorrow, we could 
not expect production from this source of any consequence until about 
1963 or 1964. By that time the war no doubt would be over, win, lose, 
or draw. 

The  p r o d u c t s  of t h e s e  p l an t s  c o n t a i n  f r o m  60 to 64 p e r c e n t  m e t a l l i c  
i r o n ,  as  c o m p a r e d  wi th  about  51 p e r c e n t  in s t a n d a r d  o r e s ,  Th i s  i n c r e a s e  
in  i r o n  c o n t e n t  would  y i e l d  a p p r o x i m a t e l y  20 p e r c e n t  m o r e  i r o n  in a b l a s t  
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f u r n a c e ;  c o n s e q u e n t l y ,  it  i s  c o n c e i v a b l e  tha t  f o u r  of ou r  p r e s e n t - d a y  
b l a s t  f u r n a c e s  m a y  be  do ing  the  w o r k  of f ive  today  on ou r  s t a n d a r d  o r e s .  

P r o d u c t i o n  of t h e s e  p e l l e t s ,  r a t h e r  than  of the c o n v e n t i o n a l  Lake  
S u p e r i o r  o r e s  we know today,  would  r e q u i r e  m o r e  m a n p o w e r ,  m o r e  
e q u i p m e n t ,  m o r e  fuel ,  and m o r e  power ,  wi th  the  r e s u l t  that  p r o d u c t i o n  
c o s t s  would  be g r e a t l y  i n c r e a s e d .  

Chart 16, page 26.--Many estimates have been made as to the 
amount of iron ore required by our steel industry for the future, and on 
the screen now is one which appears to be quite realistic. 

You will note several outstanding Reins on this chart; (a) gradual re- 
duction in tonnage of present day types of merchantable ores to be shipped 
from the Lake Superior district; (b) the moderate increase in taconite and 
jasper pellet production, represented by block 4; (c) the rather uniform 
production from the northeastern, southern, and western districts of the 
United States, block 5; (d) a tremendous increase in the importation of 
Canadian ores, block 6; (e) the relatively moderate increase of imported 
ores, other than Canadian, represented by block 7. 

To t h o s e  f a m i l i a r  wi th  the d i s c o v e r y  of new d e p o s i t s  of i r o n  o r e  
t h r o u g h o u t  the  wor ld ,  h o w e v e r ,  it  i s  e v i d e n t  that  the  d iv id ing  l ine  b e t w e e n  
b l o c k s  6 and 7 cou ld  e a s i l y  be s h i f t e d  to  a v e r y  g r e a t  d e g r e e ,  r e s u l t i n g  
in  l e s s  C a n a d i a n  i m p o r t s  and m o r e  i m p o r t s  f r o m  o t h e r  s o u r c e s ,  o r  v i c e  
v e r s a .  H o w e v e r ,  t h e r e  is  a m a t t e r  to be c o n s i d e r e d  in c o n n e c t i o n  wi th  
n a t i o n a l  e m e r g e n c y  wh ich  app l i e s  to  b l o c k  7 o r e s ,  i m p o r t e d  f r o m  po in t s  
o t h e r  than  Canada .  

D u r i n g  W o r l d  War  H a r e l a t i v e l y  s m a l l  a m o u n t  of o r e  was  i m p o r t e d  
in to  the  Un i t ed  S ta tes .  A v a i l a b l e  r e c o r d s  c o v e r  one f l e e t  of 10 o r e  c a r -  
r i e r s  in th i s  s e r v i c e ,  h a v i n g  a c o m b i n e d  e a p a c t t y  of 177, 360 dead  w e i g h t  
long  tons .  In a p e r i o d  f r o m  23 J a n u a r y  1942, to 15 J u l y  1942, f ive  of 
t h e s e  sh ip s  w e r e  s e n t  to the  bo t t om,  four  by s u b m a r i n e  ac t ion  and one 
by  a m i n e ,  e l i m i n a t i n g  102,000 dead  w e i g h t  long  tons  f r o m  the a v a i l a b i l i t y  
of th i s  f l ee t .  As  a r e s u l t  of t h e s e  s i n k i n g s ,  i m p o r t a t i o n  of i r o n  o r e s  
f r o m  South A m e r i c a  was  s h a r p l y  c u r t a i l e d  in  1942, d i s c o n t i n u e d  e n t i r e l y  
in  1943 and 1944, and  b e g u n  aga in  on a c u r t a i l e d  p r o g r a m  only  in 1945, 
wi th  a c o n s t a n t  i n c r e a s e  s i n c e .  T h e s e  s t a t i s t i c s  a r e  on f i le  in the P u b l i c  
I n f o r m a t i o n  Off ice  of the M a r i t i m e  A d m i n i s t r a t i o n .  
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CHART 16~ 

ACTUAL AND POTENTIAL SOURCES_.* 
OF IRON ORE FOR STEEL PLANTS 

OF THE U. S. A. 
PROJECTED THROUGH 1988 
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C h a r t  17, page  2 8 . - - I n t h e  c a s e  of i m p o r t a t i o n  of i r o n  o r e s ,  the m a p  
on the  s c r e e n  s h o w s  you tha t  p o r t i o n  of the w o r l d  f r o m  w h i c h  i r o n  o r e  
i m p o r t s  w e r e  o b t a i n e d  in  the  y e a r  1956. A n y  n a t i o n  i n d i c a t e d  b y  a s o l i d  
b l a c k  dot is  one f r o m  w h i c h  we i m p o r t e d  1 m i l l i o n  tons  o r  m o r e  of i r o n  
o r e  d u r i n g  tha t  y e a r ,  wh i l e  t h o s e  h a v i n g  a b l a c k  dot wi th  a wh i t e  c e n t e r  
r e p r e s e n t  the  i m p o r t a t i o n  of l e s s  t han  1 m i l l i o n  tons .  B y  m e r e l y  v i e w -  
ing  the  m a p ,  I t h ink  you w i l l  a g r e e  tha t  I n e e d  s a y  no m o r e  c o n c e r n i n g  
the  v u l n e r a b i l i t y  of s e a  l a n e s  in c a s e  of a n a t i o n a l  e m e r g e n c y  w h i c h  
wou ld  app ly  to a l l  of t h e s e  c o u n t r i e s  wi th  the e x c e p t i o n  of C a n a d a .  

C h a r t  18, page  29. - - T h i s  c h a r t  g ives  a b r e a k d o w n  of the  t o n n a g e  of 
i r o n  o r e  i m p o r t s  f r o m  m a j o r  s o u r c e s  i n c l u d i n g  the y e a r s  1950 t h r o u g h  
1956. In the  f i r s t  c o l u m n  you w i l l  note  tha t  the t o t a l  t onnage  of i m p o r t s  
i n d i c a t e s  t ha t  9 m i l l i o n  tons  w e r e  i m p o r t e d  in 1950, and by 1956 th i s  
had  i n c r e a s e d  to 34 m i l l i o n  tons ,  r e p r e s e n t i n g  an i n c r e a s e  of about  300 
p e r c e n t .  F o r e i g n  d e v e l o p m e n t  by  p r o d u c e r s  i n d i c a t e  huge  f u r t h e r  i m -  
p o r t a t i o n s  of i r o n  o r e .  

S o u r c e s  of i m p o r t e d  i r o n  o r e  a r e  i n d i c a t e d  on the c h a r t ,  and t h e s e  
i m p o r t s  in  1956 r e p r e s e n t e d  about  33 p e r c e n t  of the  t o t a l  o r e  c o n s u m e d  
in  th i s  c o u n t r y .  T h i s  i s  n a t u r a l l y  of g r e a t  c o n c e r n  to ou r  i r o n  o r e  p r o -  
d u c e r s  f o r  s e v e r a l  r e a s o n s :  

1. T h e r e  a r e  t h o s e  who wou ld  a d v o c a t e  c o n s e r v a t i o n  of o u r  p r e s e n t  
s t a n d a r d  o r e s  f o r  u s e  in  a f u t u r e  e m e r g e n c y .  Th i s  would  d e f i n i t e l y  m a k e  
ghos  t t owns  out  of s o m e  of the c i t i e s  in  o u r  i r o n  o r e  r a n g e s ,  and,  a l so ,  
m a n y  of the  m i n e s ,  once  c l o s e d ,  cou ld  n e v e r  be r e o p e n e d ,  e s p e c i a l l y  
the u n d e r g r o u n d  m i n e s .  We would  lo se  a l l  of the d e v e l o p m e n t  w o r k ,  and 
the  m i n e  wou ld  be  in s u c h  c o n d i t i o n  tha t  i t  is  doubt fu l  tha t  we cou ld  r e -  
h a b i l i t a t e  t h e s e  m i n e s .  

2. A n y  c o n s e r v a t i o n  of th i s  t ype  wou ld  m e a n  s t i l l  g r e a t e r  e x p a n s i o n  
of o u r  i r o n  o r e  i m p o r t s .  

3. O u r  on ly  o t h e r  a l t e r n a t i v e  would  s e e m  to be  to  s u b s t i t u t e  t a c o n i t e  
and j a s p e r  p e l l e t s  f o r  i m p o r t s ,  w h i c h  would  m e a n  t r e m e n d o u s  e x p e n d i -  
t u r e s  f o r  c o n c e n t r a t i n g  p l an t s  and p e l l e t i z i n g  p l an t s ,  r e p r e s e n t i n g  abou t  
$30 p e r  ton  of a n n u a l  p r o d u c t i o n .  

4. The  on ly  m e a n s  of a t t r a c t i n g  c a p i t a l  in to  t h e s e  t a c o n i t e  and j a s p e r  
p l a n t s  wou ld  p r o b a b l y  be  a p r e m i u m  f o r  the  p r o d u c t .  T h e s e  p r o d u c t s  
cou ld  be  c o n v e r t e d  in to  p ig  i r o n  at  a s u b s t a n t i a l  s a v i n g  in  c o s t ,  w h i c h  
c o u l d  w e l l  j u s t i f y  a p r e m i u m  on the p a r t  of the  c o n s u m e r .  
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CHART 18 

IMPORTS 

Total All 
Countries 

I 

OF IRON ORE FROM SOME 
(Millions of Net Tons) 

MAJOR SOURCES 

Canada Venezuela Liberia Peru Sweden Chile Brazil 

t'O 
e,D 

1956p 34.0R 
1955 26.3 
1954 17.7 
1953 12.4 
1952 10.9 
1951 11.4 
1950 9.2 

p - prelir6inary 

15.4R 10.4R 1.4R 2.0 1.1 1.7 1.4R 
11.3 8.0 1.0 1.7 1.4 1.2 1.1 
4.0 5.8 .9 2.2 1.7 1.9 .7 
2.1 2.2 .8 .9 2.3 2.6 .5 
2.0 2.1 .6 -- 2.4 2.1 1.1 
2.2 .7 .1 -- 2.8 3.1 1.2 
2.1 -- -- -- 2.3 2.9 .8 

R -  Record Source: U. S. Dept. of Commerce 
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5.  T h e  t i m e  e l e m e n t  i n v o l v e d ,  a s  I s t a t e d  b e f o r e ,  i n  c o n s t r u c t i n g  
o n e  of  t h e s e  l a r g e  p l a n t s  i s  a b o u t  f o u r  t o  f i v e  y e a r s  f r o m  p r e l i m i n a r y  
p l a n n i n g  t o  f i n a l  p r o d u c t i o n .  I t  i s  e v i d e n t  t h a t ,  i f  p r o d u c t i o n  of  t a c o n i t e  
a n d  j a s p e r  p e l l e t s  i s  t o  b e  m a d e  a v a i l a b l e  in  c a s e  o f  n a t i o n a l  e m e r g e n c y ,  
s y s t e m a t i c  p l a n n i n g  m u s t  b e  d o n e  n o w  to  k e e p  p a c e  w i t h  e x p a n s i o n  o f  t h e  
s t e e l  i n d u s t r y ,  a t  l e a s t  t o  a p o i n t  w h e r e  t h e  U n i t e d  S t a t e s  c o u l d  s u r v i v e  
o n  o r e s  f r o m  t h e  U n i t e d  S t a t e s  a n d  C a n a d a  a l o n e .  

T h i s ,  i n  e f f e c t ,  m e a n s  t h a t  t o n n a g e s  i n  b l o c k s  4 a n d  7 of  c h a r t  16 
s h o u l d  b e  c o m b i n e d  a n d  m a d e  to  r e p r e s e n t  f i n i s h e d  p r o d u c t s  o f  t a c o n i t e  
a n d  j a s p e r .  

I n  c o n c l u s i o n ,  i n s o f a r  a s  i r o n  o r e  i s  c o n c e r n e d ,  t h e  i r o n  o r e  p r o -  
d u c e r  d o e s  n o t  v i e w  w i t h  a l a r m  t h e  f a c t  t h a t  w e  a r e  g o i n g  t o  f i n d  i t  
n e c e s s a r y  t o  i m p o r t  i r o n  o r e  t o  a c e r t a i n  d e g r e e ,  b u t  i s  m a i n l y  i n t e r -  
e s t e d  in  c o n t i n u i n g  on  w i t h  h i s  b u s i n e s s  i n  a m a r k e t  w h i c h  i s  b o u n d  to  b e  
h i g h l y  c o m p e t i t i v e .  H i g h e r  p r o d u c t i o n  c o s t s  m u s t  b e  o f f s e t  w i t h  a p r e -  
m i u m  in  o r d e r  t o  a l l o w  c o m p e t i t i o n  w i t h  t h e  l o w e r  p r o d u c t i o n  c o s t s  o f  
t h e  f o r e i g n  d e p o s i t s .  

W e  s t i l l  h a v e  a m p l e  i r o n  o r e  r e s o u r c e s  i n  t h e  L a k e  S u p e r i o r  d i s t r i c t ,  
a n d  in  t h e  U n i t e d  S t a t e s ,  f o r  f u t u r e  g e n e r a t i o n s ,  b u t  a t  a p r i c e .  

Now to go to one of the Other principal raw materialS=which go into 

the making of steel, I'd like to give you a few figures on limestone, 
Limestone is used in the blast furnace for the elimination of silica and 

alumina inherent in iron ores. 

I n  1957 e a c h  t o n  of  p i g  i r o n  p r o d u c e d  r e q u i r e d  t h e  u s e  of  800 p o u n d s  
o r  m o r e  o f  l i m e s t o n e ,  w h i c h  m e a n t  a p r o d u c t i o n  o f  31 m i l l i o n  t o n s  o f  f l u x  
s t o n e  l a s t  y e a r .  A s  in  t h e  c a s e  o f  i r o n  o r e ,  a b l a s t  f u r n a c e  o p e r a t o r  
n a t u r a l l y  d e s i r e s  t h e  h i g h e s t  g r a d e  of  l i m e s t o n e  to  u s e  a s  a f l ux ,  s i n c e  
t h e  f u n c t i o n  i s  to  e l i m i n a t e  s i l i c a  f r o m  t h e  o r e  a n d  no t  f r o m  t h e  l i m e s t o n e .  
L i m e s t o n e  i s  u s e d  to  a s m a l l  d e g r e e  in  t h e  o p e n  h e a r t h ,  a m o u n t i n g  t o  
a b o u t  150 to  300 p o u n d s  of  f l u x  p e r  t o n  of  s t e e l  p r o d u c e d .  I n  t h i s  c a s e  
l i m e s t o n e  n o t  o n l y  e l i m i n a t e s  t h e  s m a l l  r e m a i n i n g  q u a n t i t y  o f  s i l i c a  b u t  
a l s o  a s s i s t s  in  t h e  r e m o v a l  of  p h o s p h o r u s .  

D o l o m i t e  a n d  d o l o m i t i c  l i m e s t o n e s ,  w h i c h  c o n t a i n  n o t  o n l y  c a l c i u m  
b u t  a l s o  m a g n e s i u m  c a r b o n a t e ,  a r e  u s e d  to  a l a r g e  d e g r e e  in  t h e  r e f r a c -  
t o r i e s  u s e d  in  t h e  s t e e l  p l a n t s ,  a n d  a b o u t  2 p e r c e n t  of  t h e  s t o n e  c o n s u m e d  
i n  t h e  U n i t e d  S t a t e s  g o e s  i n t o  t h a t  p r o c e s s .  
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The  p r o c e s s i n g  of f lux s tone  c o n s i s t s  s i m p l y  of c r u s h i n g  and s c r e e n -  
ing  f o r  the  e l i m i n a t i o n  of f i ne s ,  wi th  the f i ne s  e i t h e r  b e i n g  u s e d  f o r  
b u r n e d  l i m e  o r  b e i n g  s e n t  to the  w a s t e  dump.  

Limestone is of very common occurence throughout the United States 
and at present flux stone for the eastern and midwestern furnaces is pro- 
duced in the various States in order of magnitude of production as follows: 

i. Michigan 
2. Pennsylvania 
3. Ohio 
4. West Virginia 
5. A l a b a m a  
6. I l l i n o i s  
7. V i r g i n i a  

Lesser tonnages are produced in three Western States--California, 
Colorado, and Texas, reflecting lower steel production. 

I d e a l  l i m e s t o n e  fo r  u s e  as  a f lux r e p r e s e n t s  on ly  a v e r y  s m a l l  p e r -  
c e n t a g e  of t he  t o t a l  l i m e s t o n e  p o t e n t i a l  of the  U n i t e d  S ta tes .  H o w e v e r ,  as  
the  h i g h e s t  g r a d e  d e p o s i t s  a r e  e x h a u s t e d ,  b e n e f i c i a t i o n  p r o c e s s e s  w i l l  no 
doubt  be  d e v e l o p e d  to m a k e  a h i g h - g r a d e  p r o d u c t  f r o m  the  l o w - g r a d e  
r e s e r v e s .  

Most .of the large steel companies have captive sources of limestone; 
consequently information is not readily available concerning the reserves 
of high-grade flux stone. It is believed, however, that, with beneficia- 
tion, our reserves are ample for the foreseeable future. 

Now le t  us  p r o c e e d  to coa l .  As  you m a y  know, c o a l  is of e x t r e m e  
i m p o r t a n c e  in b l a s t  f u r n a c e  p r o d u c t i o n ,  and  th i s  type  of c o a l  shou ld  have  
t h r e e  c h a r a c t e r i s t i c s :  

1. Low v o l a t i l e  c o n t e n t .  
2. Low a sh  con t en t .  
3. C h a r a c t e r i s t i c s  w h i c h  w i l l  p r o d u c e  a h i g h - s t r e n g t h  c o k e .  

In the e a r l y  days  of s t e e l m a k i n g ,  s u p p l i e s  w e r e  e x t r a c t e d  f r o m  c e r -  
t a in  a r e a s  f o r  d i r e c t  u s e  in  coke  ovens .  In l a t e r  y e a r s ,  h o w e v e r ,  t he  
t r e n d  has  b e e n  m o r e  and m o r e  to the b l e n d i n g  of c o a l s ,  u t i l i z i n g  a m i x t u r e  
of l o w - v o l a t i l e  and  m e d i u m - v o l a t i l e  c o a l s  to p r o v i d e  the b l a s t  f u r n a c e  wi th  
a d e s i r a b l e  coke .  
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C h a r t  19, page  3 3 . - - Y o u  w i l l  no te  tha t  b i t u m i n o u s  c o a l ,  a s  s u c h ,  
a p p e a r s  to be  in  abundan t  s u p p l y  as  of t h i s  r e p o r t ,  dated 1953, with t o t a l  
r e s e r v e s  e s t i m a t e d  at  I .  05 t r i l l i o n  s h o r t  t o n s .  A s s u m i n g  tha t  on ly  50 
p e r c e n t  of t h i s  c o a l  i s  r e c o v e r a b l e ,  o u r  r e s e r v e  w o u l d  have  b e e n  525 
b i l l l o n  s h o r t  t o n s .  

Of t h i s  huge  r e s e r v e ,  on ly  4 p e r c e n t ,  o r  about  20 b i l l i o n  tons ,  ap -  
p e a r s  to  be  the  m o s t  d e s i r a b l e  t o w - v o l a t i l e  c o a l  f o r  b l a s t  f u r n a c e  c o k e .  
G e n e r a l l y  s p e a k i n g ,  about  15 to 30 p e r c e n t  of l o w - v o l a t i l e  b i t u m i n o u s  
c o a l  i s  m i x e d  wi th  m e d i u m - v o l a t i l e  c o a l  to p r o v i d e  a coke  w h i c h  m a y  be  
s t r e n g t h e n e d  by  add ing  s m a l l  a m o u n t s  of n o n c o k t n g  i n g r e d i e n t s ,  s u c h  
as  a n t h r a c i t e  f i ne s ,  p e t r o l e u m  coke ,  o r  l o w - t e m p e r a t u r e  c h a r .  

It would appear that, by blending this 20 billion tons of tow-volatile 
coal on a 3-to-1 ratio, the reserve would stand at about 80 billion tons, 
rather than the 20 which would be suitable for the production of coke. 
Coke recovery, however, would amount to only 65 percent of the total 
coal fed to the coking oven, and would result in 52 billion tons of final 
coke suitable for blast furnace use. 

In  1956 and 1957, the  m e t a l l u r g i c a l  c o n s u m p t i o n  of coke  a m o u n t e d  
to 70 m i l l i o n  tons  p e r  y e a r ,  wh ich ,  if you w e r e  to t ake  t h e s e  f i g u r e s  at  
t h e i r  f a c e  v a l u e ,  wou ld  m e a n  a p o s s i b l e  l i fe  of 700 y e a r s - - i f ,  h o w e v e r ,  
a l l  t o w - v o l a t i l e  coa l  w e r e  c o n s e r v e d  f o r  s t e e l  u s a g e .  The  q u e s t i o n  now 
r e m a i n s  as  to wha t  p o r t i o n  of o u r  annual" p r o d u c t i o n  of l o w - v o l a t i l e  c o a l  
f inds  i t s  w a y  in to  the  c o n s u m p t i o n  f o r  i n d u s t r i e s  o t h e r  t han  s t e e l .  

In 1957 we m i n e d  a p p r o x i m a t e l y  490 m i l l i o n  tons  of b i t u m i n o u s  coa l ,  
w i th  e x p o r t s  s t a n d i n g  at 76 m i l l i o n  t o n s .  T h e r e  a r e  no recoz :ds  a v a i l a b l e  
as  to the d i s t r i b u t i o n  of low, m e d i u m ,  o r  h igh  v o l a t i l e  c o a l s  in l o c a l  c o n -  
s u m p t i o n  o r  as  e x p o r t s  to d e t e r m i n e  the  e f f e c t  on tha t  7 0 0 - y e a r  l i f e .  L e t  
u s  now t ake  a look  at the  w o r l d  r e s e r v e s  of c o a l .  

C h a r t  20, page  3 4 . - - T h i s  c h a r t  r e l a t e s  to r e c o v e r a b l e  r e s e r v e s  of 
c o a l  f r o m  s e l e c t e d  c o u n t r i e s  in E u r o p e ,  b a s e d  on da t a  o b t a i n e d  in 1950 
and  1952, and shou ld  g ive  you an i n d i c a t i o n  of the  d i s t r i b u t i o n  of b i t u m i -  
nous  and a n t h r a c i t e ,  as  w e l l  as  l i g n i t e s ,  f r o m  t h e s e  p r i n c i p a l  E u r o p e a n  
c o u n t r i e s .  
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Remaining coal reserves of the United States, January i, 1953 

&¢ 

Rank 

Estimated total 
reserves remaining 

In the ground, 
January i, 1953 
(In millions of 

short tons) 

Estimated recoverable reserves, 
January i, 1953, assuming 

50 percen_tt~covery 
(In millions of (In quadrillions 

short tons) of Btu) 

Bitmmlnous coal .......... 
Subbitumlnous coal 
Lignite .................... 

Anthrac i te  and 
semlanthrac I te-~ ............. 

Total 

1,049,457 
372,934 
463, 

13,992 

I, 899,739 

524,729 13,643 
186,467 3,543 
231,678 3,105 

6,996 

949,870 

178 

20,469 

~D 

~-.~ 
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STATISTICAL ANNEX 

TABLE i. - Recoverable coal reserves of selected countries a Europe 

(Billion metric 

Country 
Federal Republic of Germany .................. 

G e r m a n y ! /  East . . . . 0 0 . 0 . . . o . . . . . . 0 0 . . . . . . . . . . .  
S a a r  . o . . o * * o o o o e e o e ~ e e o e o o * o o o e o o o o o o o o e e a o o o  

France . . 0 . . 0 . 0 0 0 0 . . 0 . . 0 0 . 0 0 . . 0 . . . . . . 0 . . . . . . . .  
Belgium . . . . . . . . . .  
Netherlands . ~ i . ~ . ~ ~ i ~ i ~ i . . .  
Italy ........................................ 
United Kingdom ............................... 
Turkey ....................................... 
Norway (Spitsbergen) ......................... 

Portugal ..................................... 
Sweden ....................................... 
Austria ...................................... 
Denmark ...................................... 
Greece ....................................... 
Spain ... .......... .................. .... ..... 
Hungary ...................................... 
Yugoslavia ................................... 
Rumania ...................................... 
Bulgaria ..................................... 
Poland'/ , o . * e o o o o o o o o e o o Q o o o e e o o o o o l o o o o e e o e e  

Czechoslovakia 
U SSRa] . . . .  

Total ............... . ...... ............. 

tons) 
B i t u m i n o u s  

and  
anthracite 

Total western countries ...................... 
Total eastern countries ................. . .... 

67.2 
0.2 
2.8 
5.7 
2.8 
5.0 
.5 

48.7 
1.0 
2.5 
.0 
.I 
.0 

6.3 
.0 
.i 

1.7 
.i 

71.0 
.i 

425.6 
641.4 

142.6 
498.8 

Other coals (lignltes 
and higher 

grade lignites) 
63.0 
28.6 

.3 
m 

.0 

.8 
w 

.3 

.2 

.0 

.0 
1.5 
1.6 

12.0 
i.I 
1.4 
1.0 

12.0 

123.8 

66.1 
57.7 

i/ Reported total reserves. 
~/ Includes Czechoslovakia portion of Ostrava and Upper 
~/ Includes other coals. 

NOTE: Data relate to 1950-52. 

Silesian Basin coals. 
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If  you  w i l l  b e a r  in m i n d  tha t ,  as  of 1953, t h e  U n i t e d  S t a t e s  had  a 
r e c o v e r a b l e  r e s e r v e  of b i t u m i n o u s  c o a l  of about  525 b i l l i o n  s h o r t  tons ,  
and,  c o m b i n i n g  th i s  wi th  7 b i l l i o n  tons  of a n t h r a c i t e ,  o u r  t o t a l  r e s e r v e ,  
f o r  c o m p a r i s o n  p u r p o s e s ,  wou ld  a m o u n t  to 532 b i l l i o n  tons ,  to c o m p a r e  
w i th  the  Sovie t  r e s e r v e s  of b i t u m i n o u s  and  a n t h r a c i t e ,  425 b i l l i o n  m e t r i c  
t o n s .  P o l a n d  is  e s t i m a t e d  to have  r e s e r v e s  of b i t u m i n o u s  and a n t h r a c i t e  
amounting to 71 billion tons, Germany, 67 billion tons, and the United 
Kingdom, 49 billion tons. 

Note  at  the b o t t o m  of t h i s  c h a r t  the  r e s v r v e s  of the  w e s t e r n  c o u n -  
t r i e s  of E u r o p e  a m o u n t  to 140 b i l l i o n  tons ,  and  the  e a s t e r n  c o u n t r i e s ,  
500 b i l l i o n  t ons ,  l a r g e l y  in R u s s i a .  

P r o d u c t i o n  of b i t u m i n o u s  and a n t h r a c i t e  c o a l  f o r  the  f r e e  E u r o p e a n  
c o u n t r i e s  in 1955 a m o u n t e d  to 488 m i l l i o n  tons ,  w i th  the Sovie t  b loc  
p r o d u c i n g  401 m i l l i o n  t o n s .  

I t  is  c l e a r l y  e v i d e n t  t ha t  the  Sov ie t  b loc  c o n t r o l s  about  78 p e r c e n t  
of the t o t a l  b i t u m i n o u s  and a n t h r a c i t e  d e p o s i t s  in  E u r o p e ,  bu t  p r o d u c e s  
on ly  45 p e r c e n t  of the t o t a l  p r o d u c t i o n ,  c o m p a r e d  to f r e e  E u r o p e  wi th  
22 p e r c e n t  of the  r e s e r v e s  and a p r o d u c t i o n  of 55 p e r c e n t  of the t o t a l .  

S u m m a r i z i n g  the  fue l  r e q u i r e m e n t s  f o r  u s e  in s t e e l  p r o d u c t s ,  it  
a p p e a r s  t ha t  n e i t h e r  the Un i t ed  S t a t e s  n o r  Sov ie t  R u s s i a  w i l l  be  in d i r e  
s t r a i t s  f o r  s o m e  g e n e r a t i o n s  to c o m e ,  a s s u m i n g  tha t  r e s e a r c h  d e v e l o p s  
p r o c e s s e s  w h i c h  a l low the  u s e  of m o r e  h i g h - v o l a t i l e  c o a l  fo r  the  p r o -  
d u c t i o n  of coke  and  a p o s s i b l e  c o n s e r v a t i o n  of l o w - v o l a t i l e  c o a l .  

One  of the  v e r y  e s s e n t i a l  e l e m e n t s  in s t e e l m a k i n g ,  is  m a n g a n e s e .  
I t  i s  on the  c r i t i c a l  l i s t ,  s i n c e  e v e r y  ton  of s t e e l  p r o d u c e d  in  the  U n i t e d  
S t a t e s  r e q u i r e s  the  u s e  of abou t  13 pounds  of m e t a l l i c  m a n g a n e s e .  So 
f a r  as  the U n i t e d  S ta t e s  i s  c o n c e r n e d ,  we  a r e  d e f i n i t e l y  a " h a v e  not"  
na t ion ,  due to the  l a c k  of d i s c o v e r y  of l a r g e  d e p o s i t s  of m a n g a n e s e  o r e  
w i t h i n  o u r  c o n t i n e n t a l  l i m i t s .  

O v e r  90 p e r c e n t  of o u r  t o t a l  a c t u a l  r e q u i r e m e n t  of m a n g a n e s e  is  i m -  
p o r t e d  in to  th i s  c o u n t r y ,  and  c o n s u m p t i o n  of m a n g a n e s e  o r e  in 1955 f o r  
a l l p u r p o s e s  a m o u n t e d  t o 2 . 2  m i l l i o n  tons ,  and in  1956 2 . 1  m i l l i o n  t ons .  

C h a r t  21, page  3 6 . - - O u r  s o u r c e s  of m a n g a n e s e  f o r  the  y e a r s  1947 
and  1956 a r e  s h o w n  on  th i s  c h a r t .  In  194"/ o u r  p r i n c i p a l  s o u r c e s  w e r e :  
A s i a ,  30 p e r c e n t ;  A f r i c a ,  27 p e r c e n t ;  L a t i n  A m e r i c a ,  21 p e r c e n t ;  and  
R u s s i a  22 p e r c e n t .  
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CT~ 

Sources Per Cent of  Total Maganese Imports  

1956 

Asia .................... 31.1 

A f r i ca  ............ . ..... 38.6 

1 947 

29.9 

26.8 
Latin Amer ica .... 29.9 21.3 

Russia ' e e o o o e e o e o e e o e e e e e  

Al l  Other  

Total 

o o o o 0 o 0 0 e o e o  

e o o o o o e o o e o o e o o e o e e e  

m 

0.4 

100.0 

22.0 

100.0 
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If you will now refer to the left hand column, indicating sources in 
1 956, 10 y e a r s  l a t e r ,  you  w i l l  no te  a c h a n g e  in  the l i neup .  R u s s i a  h a s  
d i s a p p e a r e d ,  s i n c e  i t  has  r e f u s e d  to s u p p l y  us  wi th  m a n g a n e s e  o r e  s i n c e  
1951. C o n s e q u e n t l y ,  i m p o r t s  f r o m  the o t h e r  t h r e e  f o r e i g n  c o u n t r i e s  
h a v e  b e e n  g r e a t l y  i n c r e a s e d ,  to a po in t  w h e r e  A s i a  now c o n t r i b u t e s  31 
p e r c e n t ,  A f r i c a ,  39 p e r c e n t ,  and  L a t i n  A m e r i c a ,  30 p e r c e n t .  

A new d e p o s i t  has  b e e n  d e v e l o p e d  in A m a p a ,  B r a z i l .  I t  w a s  b r o u g h t  
in to  p r o d u c t i o n  in 1957. I t  i s  not  s h o w n  h e r e ,  but  is  e x p e c t e d  to p r o d u c e  
s h i p m e n t s  of 600, 000 tons  o r  m o r e  p e r  y e a r .  

A n o t h e r  c o m p a r a t i v e l y  r e c e n t  d i s c o v e r y  of i m p o r t a n c e  is  l o c a t e d  in  
F r e n c h  E q u a t o r i a l  A f r i c a .  Th i s  d e p o s i t  i s  s t i l l  u n d e v e l o p e d ,  but  i s  r e -  
p o r t e d  to have  a r e s e r v e  of 100 m i l l i o n  tons ,  w i th  a m a n g a n e s e  c o n t e n t  
of  40 to 50 p e r c e n t .  

T o t a l  w o r l d  r e s e r v e s  of m a n g a n e s e  w e r e  e s t i m a t e d  in  1953 at  900 
m i l l i o n  tons  of h i g h - g r a d e  o r e  and a p p r o x i m a t e l y  200 m i l l i o n  tons  of in -  
t e r m e d i a t e - g r a d e  o r e .  The  i n t e r m e d i a t e - g r a d e  o r e  wou ld  h a v e  to  be  
c o n c e n t r a t e d  to m e e t  s t e e l  i n d u s t r y  s p e c i f i c a t i o n s .  Of th i s  900 m i l l i o n  
tons  of h i g h - g r a d e  m a n g a n e s e  o r e ,  the USSR c l a i m s  o v e r  o n e - h a l f ,  o r  
550 m i l l i o n  t o n s .  

S ince  the  Un i t ed  S ta t e s  is  d e f i n i t e l y  one of the " h a v e  not"  c o u n t r i e s  
i n s o f a r  as  m a n g a n e s e  is  c o n c e r n e d ,  in c a s e  of n a t i o n a l  e m e r g e n c y ,  un -  
l e s s  s u f f i c i e n t  s t o c k p i l e s  a r e  bu i l t  up, i t  wou ld  be  n e c e s s a r y  f o r  the s t e e l  
c o m p a n i e s  to r e w o r k  huge  d u m p s  of o p e n - h e a r t h  s l a g ,  h a v i n g  a v e r y  low 
m a n g a n e s e  c o n t e n t ,  as  t h e y  did d u r i n g  W o r l d  W a r  II .  The  r e c o v e r y  of 
m a n g a n e s e  f r o m  tha t  s o u r c e  is  p o s s i b l e ,  but  it  is  d e f i n i t e l y  u n e c o n o m i c a l  
in  n o r m a l  t i m e s ,  and t h e r e  is  the  d a n g e r  of s o m e  f e e d b a c k  of s u l p h u r  
in to  the  s t e e l ,  w h i c h  w a s  o r i g i n a l l y  r e m o v e d  by  the  m a n g a n e s e .  

Wi th  the  t e r r i f i c  e x p a n s i o n  of o u r  s t e e l  i n d u s t r y  in f u t u r e  y e a r s ,  
e v e n  t e c h n o l o g y  w i l l  not  p r o v e  to be  the  a n s w e r  to o b t a i n i n g  ou r  s u p p l y  
of m a n g a n e s e  f r o m  l o c a l  s o u r c e s ,  s i n c e  we  do not  have  a d e q u a t e  r e s e r v e s  
of l o w - g r a d e  o r e s .  The  s a m e  m a y  be s a i d  of C a n a d a .  We d o n ' t  know of 
a c o m m e r c i a l  d e p o s i t  t h e r e .  P r a c t i c a l l y  a l l  of o u r  f o r e i g n  s o u r c e s  a r e  
v u l n e r a b l e  in  a n a t i o n a l  e m e r g e n c y ,  due to t r a n s p o r t a t i o n  o v e r  open  s e a -  
l a n e  s.  

P r o c e e d i n g  to the r a w  m a t e r i a l s  u s e d  in l e s s e r  t o n n a g e s  but  of e q u a l  
i m p o r t a n c e ,  c h r o m i u m  is  an  i m p o r t a n t  a l l o y i n g  e l e m e n t  u s e d  in  the  
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h a r d e n i n g  of s t e e t s .  This ,  i n s o f a r  as  the  U n i t e d  S ta te s  is  c o n c e r n e d ,  
p r e s e n t s  a n o t h e r  v e r y  p a t h e t i c  p i c t u r e .  M e t a l l u r g i c a l  o r e  is  i m p o r t e d  
p r i n c i p a l l y  f r o m  T u r k e y ,  S o u t h e r n  R h o d e s i a  and New C a l e d o n i a .  

In 1953 ou r  d o m e s t i c  p r o d u c t i o n  of c h r o m e  o r e  a m o u n t e d  to 58 ,000  
tons ,  and ou r  i m p o r t s  a m o u n t e d  to 2 .25  m i l l i o n  tons .  O u r  c o n s u m p t i o n  
in  1953 a m o u n t e d  to 1. 335 m i l l i o n  tons ,  the  b a l a n c e  b e i n g  p l a c e d  in  
s t o c k p i l e .  

In  1953 r e s e r v e s  of the Un i t ed  S ta tes  a m o u n t e d  to 60 ,000  tons  of 
c o n t a i n e d  c h r o m i c  oxide  o c c u r r i n g  in A l a s k a ,  C a l i f o r n i a ,  and  O r e g o n ,  
w h i c h  would  s c a r c e l y  m a k e  a den t  in  one y e a r ' s  c o n s u m p t i o n  In t h i s  
c o u n t r y .  

M o n t a n a  is  e s t i m a t e d  to have  l o w - g r a d e  r e s e r v e s  of 3 m i l l i o n  tons ,  
h o w e v e r  t h e s e  a r e  not g e n e r a l l y  c o n s i d e r e d  d e s i r a b l e  in c u r r e n t  p r a c t i c e .  

Cuba m a y  have  l a r g e  d e p o s i t s ,  known as  " l a t e r i t e s ,  " h o w e v e r ,  the  
p r o c e s s  of c o n c e n t r a t i o n  has  not as ye t  b e e n  w o r k e d  out. 

O v e r  one-haLf  of a l l  the  c h r o m e  o r e  i m p o r t e d  is  u s e d  f o r  a l l o y i n g  
p u r p o s e s ,  about  o n e - t h i r d  fo r  r e f r a c t o r i e s ,  and  the b a l a n c e  c o n s u m e d  
in the m a n u f a c t u r e  of c h e m i c a l s .  

A l l  of ou r  i m p o r t a t i o n s  a r e  a c r o s s  w i d e - o p e n  s e a l a n e s  wh ich  a r e  
s t r i c t l y  v u l n e r a b l e  in c a s e  of n a t i o n a l  e m e r g e n c y .  

N i c k e l  is  one of the  o t h e r  i m p o r t a n t  a l l o y i n g  e l e m e n t s  in  s t e e l ,  as  
w e l l  as  in  s o m e  of the  o t h e r  n o n f e r r o u s  m e t a l s ,  fo r  v a r i o u s  u s e s .  

In the c a s e  of the  s t e e l  i n d u s t r y ,  the  p r i n c i p a l  u se  of n i c k e l  is  in  the  
p r o d u c t i o n  of s t a i n l e s s  s t e e l s .  N i c k e l  is  u s e d  to a c o n s i d e r a b l e  ex t en t  
in  the p r o d u c t i o n  of a r m o r  p la te ,  wh ich  is r e f l e c t e d  by the i n c r e a s e d  u s e  
of n i c k e l  d u r i n g  w o r l d - w a r  p e r i o d s .  

The  p r i n c i p a l  r e s e r v e s  of n i c k e l  in the  Un i t ed  S ta tes  l ie  in  A l a s k a ,  
w h i c h  is  r e p u t e d  to have  a to ta l  of 80 m i l l i o n  tons  of o r e .  By f a r  the  
p r i n c i p a l  w o r l d  r e s e r v e s  of n i c k e l  l ie  in Canada ,  and the Sudbury  D i s t r i c t  
of O n t a r i o  has  fo r  y e a r s  s u p p l i e d  about  90 p e r c e n t  of the  e n t i r e  w o r l d ' ~  
r e q u i r e m e n t s ,  e x c l u s i v e  of the USSR, Subs t an t i a l  r e s e r v e s  of n i c k e l  
a r e  a l s o  a v a i l a b l e  in Cuba and in New Ca ledon ia ,  wh ich  a r e  the  o t h e r  two 
s u b s t a n t i a l  p r o d u c e r s  of n i c k e l - b e a r i n g  o r e s .  
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In 1953, exclusive of the USSR, the producers of nickel, based on 
short tons of nickel content from the ores, were Canada, supplying 
144, 000 tons; New Caledonia, 18, 700; Cuba, 13, 800; Union of South 
Africa, 1,890; USA, 602; and all other countries, 605. This list pre- 
sents us as a "have not" nation in connection with nickel ores. 

Since  Canada  has  the  g r e a t e s t  p o t e n t i a l  r e s e r v e  of n i c k e l  and is a l s o  
the  m a j o r  p r o d u c e r  of n i c k e l  in the  wor ld ,  t h i s  shou ld  a l l e v i a t e  the  fac t  
t h a t  we a r e  a " h a v e  not"  c o u n t r y  so f a r  as th i s  m e t a l  is  c o n c e r n e d .  The  
C a n a d i a n  d e p o s i t s ,  . h o w e v e r ,  canno t  s u s t a i n  i nde f in i t e  p r o d u c t i o n ,  con -  
s e q u e n t l y  the  e v e n t u a l  p r o b l e m  s e e m s  to r e v o l v e  about  the  ab i l i t y  to 
t r e a t  the  l o w e r - g r a d e  o r e s  wh ich  a r e  known to  e x i s t  in  the  U n i t e d  S ta tes  
and  Canada .  

Now, one of t he  i m p o r t a n t  r e s o u r c e s  u s e d  in  the  m a k i n g  of s t e e l  and 
i ron ,  as  w e l l  as  in  the  c o n c e n t r a t i o n  of i r o n  o r e s ,  is  w a t e r .  W a t e r  m u s t  
be  u s e d  f o r  c o o l i n g  ou r  f u r n a c e s ,  As f a r  as I know, tha t  p r e s e n t s  no 
p r o b l e m  w h a t e v e r .  

T h e r e  is  a w e s t e r n  s t e e l  p lan t  l o c a t e d  in  a s e m i a r i d  a r e a  wh ich  has  
o v e r c o m e  w a t e r  s h o r t a g e  by  r e u s i n g  e a c h  ga l lon  of i n d u s t r i a l  w a t e r  a 
t o t a l  of 40 t i m e s .  They  c i r c u l a t e  i t  f r o m  tha t  p o r t i o n  of the  o p e r a t i o n  
r e q u i r i n g  the  h i g h e s t  p u r i t y  to tha t  r e q u i r i n g  the l e a s t  pu r i t y .  Th i s  
c e r t a i n l y  d e m o n s t r a t e s  the  f e a s i b i l i t y  of o p e r a t i n g  a s t e e l  p lan t  in  an 
a r e a  w h e r e  w a t e r  is  in s h o r t  supply .  

In the concentration of low-grade iron ores, water reclamation has 
become so efficient that large concentration plants are operating in 
s e m i d e s e r t  a r e a s ' a n d  no w a t e r  p r o b l e m s  a r e  v i s u a l i z e d  in a r e a s  of 
m a x i m u m  o r e  r e s e r v e s .  

I n s o f a r  as t e c h n o l o g y  is  c o n c e r n e d ,  t e c h n o l o g i c a l  p r o g r e s s  is  e v i -  
den t  t h r o u g h o u t  the  s t e e l m a k i n g  i n d u s t r y ,  f r o m  the  p r o d u c t i o n  of r aw  
m a t e r i a l s  to f i n i s h e d  s t e e l .  R e s e a r c h  s ta f f s  a r e  c o n t i n u o u s l y  at w o r k  
to p r o v i d e  i n c r e a s e d  e f f i c i e n c y  and b e t t e r  p r o d u c t s .  

A d v a n c e s  in b l a s t  f u r n a c e  and s t e e l  p r a c t i c e  have  b e e n  d i s c u s s e d  
p r e v i o u s l y ,  i n d i c a t i n g  i n c r e a s e d  output,  u s i n g  l e s s  r aw m a t e r i a l s .  

S t e e l m a k e r s  have  i m p r o v e d  the  o p e n - h e a r t h  o p e r a t i o n  t r e m e n d o u s l y ,  
only  r e c e n t l y  h a v i n g  d e v e l o p e d  the  oxygen  c o n v e r s i o n  p r o c e s s  wh ich  
b y p a s s e s  the  open  h e a r t h  e n t i r e l y ,  p r o d u c i n g  f i n i s h e d  s t e e l  in  the lad le  
f r o m  the  m o l t e n  p ig  i r o n .  
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In  the c a s e  of the  r a w  m a t e r i a l  s u p p l i e r s ,  a l m o s t  e v e r y  i r o n  o r e  p r o -  
d u c e r  of any  s i z e  now has  a r e s e a r c h  l a b o r a t o r y  w o r k i n g  c o n t i n u o u s l y  on 
the  u p g r a d i n g  of i r o n  o r e s .  

E x a m p l e s  of new p r o c e s s e s  w h i c h  have  b e e n  d e v e l o p e d ,  as  w e l l  as 
o l d e r  ones  w h i c h  have  b e e n  c o n v e r t e d  to the  c o n c e n t r a t i o n  of Sron o r e s ,  
a r e  as  fo l l ows :  

1. The  f e r r o s i l i c o n  s i n k - f l o a t  p r o c e s s ,  w i th  w h i c h  s o m e  of you  m a y  
b e  f a m i l i a r ,  w a s  d e v e l o p e d  in the L a k e  S u p e r i o r  d i s t r i c t  f o r  the  t r e a t -  
m e n t  of i r o n  o r e s ,  and has  s i n c e  b e e n  u s e d  t h r o u g h o u t  the  w o r l d  f o r  
c o n c e n t r a t i o n  of f e r r o u s  and n o n f e r r o u s  o r e s ,  e v e n  f o r  c o n c e n t r a t i n g  
d i a m o n d s  in A f r i c a .  

2. The  t r e a t m e n t  of t a c o n i t e s  on a huge  s c a l e  f o r  the  r e m o v a l  of 
m a g n e t i t e  is  now in o p e r a t i o n ,  h a v i n g  b e e n  o r i g i n a l l y  s t a r t e d  in the  f o r m  
of l a b o r a t o r y  w o r k .  

3. In  the c a s e  of h e m a t i t i c  j a s p e r s ,  the oi l  f l o t a t i o n  p r o c e s s  tha t  m y  
c o m p a n y  is  u s i n g  has  b e e n  c o n v e r t e d  f r o m  w e s t e r n  o i l - f l o t a t i o n  p r a c t i c e  
in n o n f e r r o u s  m e t a l s .  

4. F o r  the h e m a t i t i c  t a c o n i t e s  and j a s p e r s ,  o u r  l a b o r a t o r i e s  h a v e  
d e v e l o p e d  p r o c e s s e s  f o r  the r o a s t i n g  of h e m a t i t e  to  m a g n e t i t e ,  f o l l o w e d  
by  m a g n e t i c  s e p a r a t i o n  m e t h o d s ,  as  t h e y  do in the t a c o n i t e s  p r e s e n t l y ,  
and th i s  now only  a w a i t s  the e n t r y  of n a t u r a l  g a s l i n e s  to m a k e  th i s  p r o -  
c e s s  economically feasible. 

5. R e s e a r c h  l a b o r a t o r i e s  have  d e v e l o p e d  m a n y  new f o r m s  of e q u i p -  
m e n t  and have  a d a p t e d  e q u i p m e n t  u s e d  in o t h e r  f i e l d s  fo r  i r o n  o r e  b e n -  
e f i c i a t i o n ,  s u c h  as  the Du tch  Sta te  c y c l o n e ,  t r e a t i n g  v e r y  f ine  m a t e r i a l ,  
u s i n g  a m a g n e t i t e  m e d i u m .  

In  g e n e r a l ,  i r o n  o r e  r e s e a r c h  l a b o r a t o r i e s  a r e  w o r k i n g  on e v e r y  
a v a i l a b l e  a v e n u e  to b r i n g  the  huge  r e s e r v e s  of t a c o n i t e  and j a s p e r  in to  
p r o d u c t i o n  e v e n t u a l l y .  

C o a l  has  f o l l o w e d  the p a t t e r n  of i r o n  o r e .  L i t t l e  da t a  is a v a i l a b l e  
i n d i c a t i n g  tha t  l i m e s t o n e  is  at p r e s e n t  b e i n g  b e n e f i c i a t e d ,  e x c e p t  fo r  
c r u s h i n g  and s c r e e n i n g .  
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I n s o f a r  as  m a n g a n e s e ,  n i c k e l ,  and c h r o m e  a r e  c o n c e r n e d ,  the  U. S. 
B u r e a u  of M i n e s  is due a g r e a t  d e a l  of c r e d i t  f o r  h a v i n g  w o r k e d  on the  
l o w - g r a d e  o r e  p r o b l e m s .  T h e y  a r e ,  h o w e v e r ,  d e f i n i t e l y  h a n d i c a p p e d  
by  l a c k  of r e s e r v e  t o n n a g e s .  M a n g a n e s e  and c h r o m e  m u s t ,  no doubt ,  
be  i m p o r t e d  and s t o c k p i l e d  f o r  n a t i o n a l  e m e r g e n c y .  The  U. S. B u r e a u  
of M i n e s  h a s  m a d e  s t u d i e s  of o u r  w e s t e r n  n i c k e l  d e p o s i t s ,  one of w h i c h  
is  in p r o d u c t i o n  at  the  p r e s e n t  t i m e .  

In c o n c l u s i o n ,  it wou ld  a p p e a r  tha t  t e c h n o l o g y  is  not l agg ing  in  the  
p r o d u c t i o n  of s t e e l  o r  in the p r o d u c t i o n  of r a w  m a t e r i a l s  f o r  the m a k i n g  
of s t e e l .  

In g e n e r a l ,  c o n s e r v a t i o n  of r a w  m a t e r i a l s  fo r  i r o n  and s t e e l  p r o d u c -  
t ion  is  b e i n g  p r a c t i c e d .  H o w e v e r ,  the m a t t e r  of e c o n o m i c s  g o v e r n s  the 
s p e e d  wi th  w h i c h  l o w - g r a d e  r e s e r v e s  w i l l  r e p l a c e  o u r  w a s t i n g  a s s e t s .  

Now, g e n t l e m e n ,  in c o n c l u d i n g  th i s  ta lk ,  p l e a s e  a c c e p t  m y  t h a n k s  
f o r  y o u r  p a t i e n c e  and y o u r  a t t e n t i o n .  A t a lk  s u c h  as th i s  m u s t  be  b a s e d  
on s t a t i s t i c s ,  and m y  hope is  tha t  you m a y  now be a l i t t l e  b i t  b e t t e r  in-  
f o r m e d  on the  n a t u r a l  r e s o u r c e s  r e q u i r e d  in the  m a k i n g  of i r o n  and s t e e l .  

T h a n k  you .  

C O L O N E L  F L Y N N :  We wi l l  s t a r t  the q u e s t i o n  p e r i o d  wi th  ou r  s tu -  
den t  f r o m  the B u r e a u  of M i n e s .  

QUESTION:  M r .  Hol t ,  c an  you give us s o m e  i d e a  of the  r e l a t i v e  
c o m p e t i t i v e  p o s i t i o n  of the t a c o n i t e s  as c o m p a r e d  to the  h i g h - g r a d e  i r o n  
o r e s  and the s o m e w h a t  l o w e r - g r a d e  c o n c e n t r a t a b l e  i r o n  o r e s  of the  
r a n g e  ? 

DR.  H O L T :  You m e a n  d o l l a r w i s e ?  

S T U D E N T :  Wel l ,  if you  can,  d o l l a r w i s e ;  if you c a n ' t ,  j u s t  how c l o s e  
is  it  to  b e i n g  c o m m e r c i a l  at  th i s  t i m e ?  

DR.  H O L T :  T h e r e  is  no q u e s t i o n  in  m y  m i n d  tha t  t h e s e  l a r g e  p l a n t s ,  
up to s a y  7 .5  to i0 m i l l i o n  tons ,  a r e  v e r y  c l o s e  to the b o r d e r l i n e ,  but  I 
t h i n k  tha t  t h e y  a r e  on the r i g h t  s i d e .  T h a t ' s  as  c l o s e  as I c a n  give you  
the f i g u r e s .  
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We a r e  o p e r a t i n g  s m a l l e r  p l an t s  w h i c h  a r e  to be  e x p a n d e d  on j a s -  
p e r s .  We know tha t  you c a n  d e c r e a s e  y o u r  c o s t s  v e r y  r a p i d l y  b e t w e e n ,  
s a y  500, 000 tons  a y e a r  and 5 o r  10 m i l l i o n  t o n s .  But ,  once  you  go 
o v e r  the  2 - m i l l i o n - t o n  poin t  you b e g i n  to d u p l i c a t e  m e n ,  f a c i l i t i e s ,  and 
wha t  not,  and t h e r e  i s n ' t  too m u c h  of a s a v i n g .  So tha t  you m i g h t  put  
in to  o p e r a t i o n  a 5 0 - m i l l i o n - t o n - a - y e a r  p lan t ,  and I doubt  t ha t  y o u r  e c o -  
n o m i c s  wou ld  be  f a r  d i f f e r e n t  f r o m  t h o s e  of a 1 0 - m i l l i o n - t o n  p l an t .  

I t h ink  tha t  t h e y  a r e  v e r y  c l o s e  to the  m a r g i n  i n s o f a r  a s  the  p r e s e n t  
p r i c e  of L a k e  S u p e r i o r  o r e  is c o n c e r n e d .  L a k e  S u p e r i o r  o r e  is  p r i c e d  
at  so  m u c h  p e r  i r o n  u n i t - - i n  o t h e r  w o r d s ,  about  23 c e n t s ,  d e l i v e r e d  
L o w e r  L a k e s .  

T h e y  a r e  d e f i n i t e l y  not  ge t t i ng  the m a r g i n  of p r o f i t  tha t  t h e y  s h o u l d  
on the huge  i n v e s t m e n t s  r e q u i r e d  f o r  t h e s e  1 0 - m i l l i o n - t o n  p l a n t s  w i t h -  
out  a p r e m i u m  f o r  the  p r o d u c t .  I t h ink  the on ly  w a y  of a t t r a c t i n g  c a p i t a l  
in to  t h e s e  p l an t s  is  the  m a t t e r  of a p r e m i u m ,  to be p e r f e c t l y  f r a n k  wi th  
you .  I know f r o m  o u r  c o m p a n y  ang le  we f ind tha t  it i s  r i g h t  on the 
b o r d e r l i n e .  

QUESTION:  Dr .  Holt ,  I w o n d e r  if you w i l l  c o m m e n t  on the  e f f e c t  
of  the  open ing  of the  St. L a w r e n c e  S e a w a y  on the a v a i l a b i l i t y  of the  p r o -  
d u c t i o n  of i r o n .  

DR.  HOLT;  I have  t r i e d  to ob ta in  s t a t i s t i c s  c o n c e r n i n g  the  St. 
L a w r e n c e  Seaway ,  and as I u n d e r s t a n d  it the  m a i n  b o t t l e n e c k  in  tha t  s e a -  
w a y  wou ld  be  the W e l l a n d  C a n a l .  Now, I have  s e e n  s t a t i s t i c s - - I  don ' t  
wan t  to be  hung  f o r  t h e s e  f i g u r e s - - a n d  I b e l i e v e  tha t  the  c a p a c i t y  is  
a r o u n d  23 m i l l i o n  tons  p e r  y e a r ,  o r  s o m e t h i n g  l ike  that ,  one w a y  t h r o u g h  
the  c a n a l .  The  s t a t e m e n t  was  m a d e ,  I b e l i e v e ,  in the  a r t i c l e  tha t  I r e a d ,  
tha t  t h e y  m i g h t  be  ab le  to doub le  that ,  and m a k e  it 4 0 - s o m e  m i l l i o n  tons  
a y e a r .  Tha t  m e a n s  tha t  tha t  a m o u n t  of t o n n a g e ,  if a l l  of i t  was  i r o n  
o r e ,  c o u l d  be  t a k e n  up t h r o u g h  the W e l l a n d  C a n a l .  Now, d e f i n i t e l y ,  the 
W e l l a n d  C a n a l  i s  not  go ing  to be f o r  the c o n v e n i e n c e  of the  i r o n  o r e  i m -  
p o r t e r s ,  and  wha t  t onnage  of o r e  w i l l  c o m e  up t h r o u g h  the  c a n a l  I don ' t  
know.  

The  s e a w a y  as a who le  m a k e s  it p e r f e c t l y  f e a s i b l e  to  b r i n g  in l a r g e  
b o a t s .  H o w e v e r ,  if you  a r e  go ing  to m a k e  the  m o s t  m o n e y  on i m p o r t e d  
o r e s ,  you a r e  go ing  to h a v e  b o a t s  of 100, 0 0 0 - t o n  c a p a c i t y ,  wi th  d r a f t s  
up  to 35 o r  40 fee t ,  and t h e y  d e f i n i t e l y  wou ld  be  i m p o s s i b l e  to t ake  a l l  
the  w a y  t h r o u g h  the  St. L a w r e n c e  S e a w a y  today .  
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I u n d e r s t a n d  t h e y  a r e  d e e p e n i n g  the c h a n n e l  n e a r  the  WeUand  C a n a l  
hocks .  A n o t h e r  th ing  about  the  W e U a n d  C a n a l  i s  that ,  as  w e l l  as  b e i n g  a 
b o t t l e n e c k  f o r  t r e m e n d o u s  i m p o r t a t i o n  of i r o n  o r e ,  it i s  l o c a t e d  on the  
C a n a d i a n  s i d e ,  and  a s e c o n d  one wou ld  have  to be  bu i l t  on the  C a n a d i a n  
s i d e .  I u n d e r s t o o d  f r o m  c o n v e r s a t i o n  wi th  C a n a d i a n s  tha t  t h e y  have  no 
i n t e n t i o n  of b u i l d i n g  a n o t h e r  s e t  of l o c k s  to a s s i s t  the i r o n  and s t e e l  
i n d u s t r y  in  the  U n i t e d  S ta t e s  to expand  by  i m p o r t i n g  o r e  f r o m  o v e r s e a s .  

QUESTION:  M r .  Holt ,  you s a i d  tha t  the  U n i t e d  S t a t e s  was  i n a d e -  
q u a t e l y  s u p p l i e d  wi th  r ~ a n g a n e s e  and c h r o m i u m .  How c o m p l e t e  a s u r v e y  
has  b e e n  m a d e  so  tha t  we  a r e  p o s i t i v e  of th i s  f a c t ?  

DR.  H O L T :  We do know tha t  t h e r e  a r e  s u b s t a n t i a l  d e p o s i t s  of 
m a n g a n e s e  in  South  Dako ta ,  f o r  e x a m p l e .  T h e y  a r e  n o d u l e s  of m a n -  
g a n e s e  in c l ay ,  and  the on ly  w a y  to r e c o v e r  t h o s e  n o d u l e s  i s  to m i n e  the  
m a t e r i a l  and put i t  out  and bet it  w e a t h e r .  I t  s e e m s  s i l l y ,  but  it  i s  a 
s o r t  of s h a l e ,  and  M o t h e r  N a t u r e  is  the on ly  w a y  by  w h i c h  t h e y  have  b e e n  
ab le  to b r e a k  tha t  up .  I don ' t  t h ink  t h e y  c a n  e v e n  do it  b y  h e a t .  I b e l i e v e  
tha t  h e a t  r e c e m e n t s  i t .  

E v e n  if we w e r e  to d e v e l o p  tha t  s o u r c e  and m o s t  of the s o u r c e s  we 
have  now, if we a r e  go ing  to i m p o r t  2 m i l l i o n  tons  a y e a r ,  i t ' s  go ing  to 
b e  a s h o r t - r a n g e  p i c t u r e  at  b e s t .  The  B u r e a u  of M i n e s  I know is  m u c h  
m o r e  f_~mtliar w i th  tha t  t han  I ~m.  I d o n ' t  s e e  tha t  we have  the  r e -  
s o u r c e s  e i t h e r  in c h r o m e  o r  m a n g a n e s e  f o r  the  l o n g - r a n g e  p i c t u r e .  

QUESTION:  H e r e  in  the  l a s t  c o u p l e  of days  we have  r e a d  in  the  
p a p e r s  t ha t  the  a u t o m o b i l e  i n d u s t r y  is  a n n o u n c i n g  tha t  it is  go ing  in to  
the  u s e  of an  a l u m i n u m  e n g i n e .  T h i s ,  of c o u r s e ,  wou ld  have  an i m p a c t  
on y o u r  i n d u s t r y .  Would  you  be  w i l l i n g  to c o m m e n t  on wha t  th i s  looks  
l ike  f o r  the  f u t u r e  ? 

DR.  H O L T :  I wou ld  c e r t a i n l y  l ike  to s e e  one  of t h o s e  e n g i n e s ,  if i t  
w a s  go ing  to be  m a d e  e n t i r e l y  of a l u m i n u m .  C e r t a i n l y  a n y t h i n g  of t ha t  
type  w o u l d  a f f ec t  the s t e e l  i n d u s t r y t o  a c e r t a i n  ex t en t .  As a m a t t e r  of 
f ac t ,  s o m e  t i m e  ago  s o m e  of the i r o n  and  s t e e l  m a g a z i n e s  u s e d  to c o m -  
m e n t  on the  e f f e c t  of p l a s t i c  b o t t l e  s t o p p e r s  on the  s t e e l  i n d u s t r y .  I t  
w a s  qu i te  s u r p r i s i n g .  As  a m a t t e r  of f ac t ,  I t h ink  about  6 m i l l i o n  tons  
of s t e e l  a r e  u s e d  in  the  f o r m  of c o n t a i n e r s ,  m o s t l y  c a n s  tha t  you  ge t  
f r o m  y o u r  c o r n e r  g r o c e r y .  

Even in small ways a thing of that type would affect us, but I-wouldn't " 
think it would be terrifically serious. There again you would have the 
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prot,  l e m  of ge t t i ng  b a u x i t e  o r  s o m e  m a t e r i a l  in to  th i s  c o u n t r y  f o r  the  
m a n u f a c t u r e  of a l u m i n u m ,  u n l e s s  you wen t  to the  c l a y s ,  s u c h  as  A n a -  
c o n d a  is  do ing  now. 

QUESTION:  I was  u n d e r  the i m p r e s s i o n  tha t  m o s t  of the  l a r g e -  
s c a l e  t a c o n i t e  d e v e l o p m e n t  in M i n n e s o t a  was  now b e i n g  done  b y  a c o m -  
b ine  of the s t e e l  c o m p a n i e s  t h e m s e l v e s .  I m a y  not  be c o r r e c t  in  tha t ,  
but  I w o n d e r  if you cou ld  give m e  s o m e  i n d i c a t i o n  of how m u c h  of th i s  
d e v e l o p m e n t  of new o r e s  is by the s t e e l  c o m p a n i e s ,  and how m u c h  is by  
i n d e p e n d e n t  p r o d u c e r s  of o r e s ,  s e l l i n g  to the s t e e l  c o m p a n i e s .  

DR. H O L T :  To go b a c k  into  the h i s t o r y  bf t a c o n i t e ,  D r .  E d w a r d  
D a v i s ,  a v e r y  good f r i e n d  of m i n e ,  was  i n s t r u m e n t a l  in s t a r t i n g  a l l  of 
i t  in  the U n i v e r s i t y  of M i n n e s o t a  M i n e s  E x p e r i m e n t a l  S ta t ion .  Now 
tha t  i t  has  c o m e  to the  d e v e l o p m e n t  of the  p r o p e r t y  and the  e r e c t i o n  
of the p l an t s ,  the  r e s e r v e  m i n i n g  c o m p a n y  is c o m p o s e d  l a r g e l y  of 
A R M C O - - A m e r i c a n  Ro l l i ng  M i l l - - a n d  R e p u b l i c .  Y o u n g s t o w n  S h e e t  and 
Tube  and B e t h l e h e m  a r e  the p r i n c i p a l  peop le  in the  E r i e  p r o j e c t .  So 
up to da te  tha t  is  t r u e ;  t h e y  a r e  p r i n c i p a l l y  c a p t i v e  p r o j e c t s ,  so  to s p e a k .  
Tha t  does  not,  h o w e v e r ,  t ake  a w a y  f r o m  the f ac t  tha t  t h e r e  a r e  t r e -  
m e n d o u s  r e s e r v e s  of t a c o n i t e  w h i c h  t h e y  don ' t  have  u n d e r  t h e i r  c o n t r o l .  

QUESTION:  The P a l e y  c o m m i t t e e  r e p o r t  in  1952, I th ink ,  r e c o m -  
m e n d e d  a s t r a t e g i c  s t o c k p i l e  of p ig  i r o n ,  and,  if s u f f i c i e n t  funds  w e r e  
not  a v a i l a b l e  f o r  tha t  p u r p o s e ,  a s t o c k p i l e  of m a n g a n e s e ,  c h r o m i u m ,  
and. t u n g s t e n .  Do you know w h e t h e r  a n y t h i n g  has  b e e n  done in any  of 
t h e s e  a r e a s ?  

DR.  H O L T :  I am s o r r y  I do not .  I r a t h e r  doubt  t ha t  t h e r e  h a s  b e e n  
any  p i le  c r e a t e d  of p ig  i r o n .  L o r d  knows ,  we w i s h  t h e y  wou ld  do tha t  
th i s  y e a r ,  w h i c h  t hey  h a v e n ' t  done .  But I doubt  tha t  t h e r e  is a n y  s t o c k -  
p i l e  of pig i r o n ,  and I am not  too f a m i l i a r  wi th  the m a n g a n e s e  and 
c h r o m e  s i t u a t i o n .  

To m e  it d o e s n ' t  a p p e a r  p r a c t i c a l  to s t o c k p i l e  pig i ron ,  a l t h o u g h  
i t  is  p o s s i b l e .  As I t r i e d  to point  out to you,  the s h i p m e n t s  of s c r a p  
h a v e  go t t en  up to a po in t  w h e r e  they  e x c e e d  5 m i l l i o n  tons  a y e a r .  If  
you want  to s t o c k p i l e  any th ing ,  why s t o c k p i l e  p ig  i r o n ?  Why not  s t o c k -  
p i le  s c r a p ?  T h a t ' s  a l l  r i g h t  t h e r e  fo r  the m a k i n g .  J u s t  one m o r e  p r o -  
c e s s  t h r o u g h  the o p e n  h e a r t h  o r  e l e c t r i c  f u r n a c e  and you have  s t e e l .  
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I am talking against our own business now. I am in the business 
of mining iron ore. But that is a fact. It would be more sensible, I 
think, to stockpile scrap than it would be to stockpile pig iron. 

QUESTION: Doctor Holt, I wonder if you might bring us up to date 
on nickel production in Cuba. I understand that the United States Gov- 
ernment put up quite a large plant there several years ago, which was 
contract operated. I further understand that they are attempting to sell 
this plant to Freeport Sulphur, and that this private agency will prob- 
ably be the buyer. 

D R .  H O L T :  I t h i n k  t h a t  i s  i n  c o n n e c t i o n  w i t h  w h a t  t h e y  c a l l  l a t e r i t e  
o r e s - - i r o n  n i c k e l  o r e s .  I t  s e e m s  t h a t  n i c k e l  i s  a v e r y  i m p o r t a n t  c o n -  
s t i t u e n t  o f  s t e e l ,  b u t  t h e y  w a n t  i t  w h e n  t h e y  w a n t  i t ,  a n d  t h e y  d o n ' t  w a n t  
i t  w h e n  t h e y  d o n ' t  w a n t  i t .  I n  o t h e r  w o r d s ,  y o u  j u s t  c a n ' t  t a k e  t h a t  l a t -  
e r i t i c  i r o n  o r e  a n d  t h r o w  i t  i n t o  a b l a s t  f u r n a c e  a n d  e x p e c t  to  c o m e  o u t  
w i t h  a p r o d u c t  i n  w h i c h  you  c a n  c o n t r o l  t h e  n i c k e l  c o n t e n t .  I u n d e r s t o o d  
t o o  t h a t  t h i s  p l a n t  h a d  b e e n  p r o d u c i n g  d o w n  in  C u b a ,  b u t  I a m  n o t  f a m i l i a r  
e n o u g h  w i t h  i t .  I t h i n k  t h a t  y o u  c a n  g e t  i n f o r m a t i o n  o n  t h a t  p r o b a b l y  
d i r e c t  f r o m  t h e  B u r e a u  of  M i n e s .  I u n d e r s t o o d  i t  w a s  no t  s u c c e s s f u l  to  
t h e  p o i n t  to  w h i c h  t h e y  e x p e c t e d  to  e x p a n d  i t .  I d o n ' t  k n o w .  I ' d  r a t h e r  
h a v e  you~ g e t  y o u r  i n f o r m a t i o n  f r o m  s o m e o n e  w h o  i s  a n  a u t h o r i t y  o n  i t .  

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

D R .  H O L T :  T h e r e  i s  a b i g  m o v e  on  n o w  in  t h e  s t e e l  i n d u s t r y  in  t he  
f o r m  of  w h a t  m a y  b e  c a l l e d  d i r e c t  r e d u c t i o n .  I n  o t h e r  w o r d s ,  i n  t h e  
b l a s t  f u r n a c e  y o u  m e l t  d o w n  t h e  m a t e r i a l  a f t e r  i t  h a s  b e e n  r e d u c e d  t o  
m e t a l l i c  i r o n  a n d  y o u  c o m e  o u t  w i t h  p i g  i r o n ,  w h i c h  i§ a c r u d e  f o r m  of  
s t e e l  a n d  h a s  t o  b e  p u r i f i e d  t h r o u g h  t h e  o p e n  h e a r t h ,  a n d  s o  on .  T h e r e  
h a s  b e e n  a b i g  m o v e m e n t  o n  in  t h e  d i r e c t  r e d u c t i o n  of  i r o n  o x i d e  r i g h t  
f r o m  t h e  i r o n  o r e ,  w h i c h  i s  c o n v e r t e d  to  m e t a l l i c  i r o n .  T h e n  y o u  t r y  
t o  s e p a r a t e  t h e  u n e s s e n t i a l  e l e m e n t s ,  m a g n e t i c a l l y ,  o r  o t h e r w i s e .  T h e  
m a i n  p u r p o s e  in  t h a t  h a s  b e e n  t o  g o v e r n  t h e  s c r a p  m a r k e t - - i n  o t h e r  
w o r d s ,  t h e  p r i c e  o f  s c r a p .  

A s  I t o l d  y o u ,  s c r a p  i s  e s s e n t i a l  t o  t h e  s t e e l m a k e r .  T h e  d i f f e r e n c e  
b e t w e e n  113 m i l l i o n  t o n s  o f  s t e e l  a n d  79 m i l l i o n  t o n s  of  p i g  i r o n  l a s t  
y e a r  w a s  a l l  r e p r e s e n t e d  b y  s c r a p  a n d  s t e e l  p l a n t  r e j e c t s .  I t  s e e m s  
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t ha t  the  i n d i v i d u a l s  who a r e  d e a l i n g  in the  s c r a p  m a r k e t  a r e  v e r y  s h r e w d  
and  t h e y  c e r t a i n l y  c o n t r o l  the  p r i c e s .  T h e y  h a v e  a w o n d e r f u l  w a y  of c o n -  
t r o l ,  and p a r t  of tha t  is  by e x p o r t a t i o n  of s c r a p ,  m a k i n g  it m o r e  s c a r c e .  

W h e t h e r  o r  not  you  c a n  s c r a p  y o u r  e n t i r e  p r e s e n t  s t e e l  f a c i l i t i e s ,  
b l a s t  f u r n a c e s ,  open  h e a r t h s ,  and wha t  not,  and  go d i r e c t  f r o m  i r o n  o r e  
in to  s t e e l  is  a q u e s t i o n .  You would  f la re  to go f r o m  the  i r o n  o r e  to the  
m e t a l l i c  i r o n  in  the  o r e ,  and t hen  go t h r o u g h  an e l e c t r i c  f u r n a c e  o r  s o m e -  
t h ing  to get  it  in to  the  f o r m  of f i n i s h e d  s t e e l ,  a n y w a y .  I doubt  t ha t  you  
a r e  go ing  to s e e  tha t  d u r i n g  y o u r  H f e t i m e  o r  m i n e ,  b e c a u s e  i t  d e p e n d s  
p r i m a r i l y  on the  u s e  of oxygen ,  w h i c h  is qu i te  e x p e n s i v e  to c r e a t e ,  a l -  
t hough  it c a n  be  done .  But I doubt  t ha t  you a r e  go ing  to s e e  m u c h  of a 
m o v e  a w a y  f r o m  o u r  p r e s e n t  s y s t e m  of s t e e l m a k i n g ,  w h i c h  is  b y  the u s e  
of the b l a s t  f u r n a c e  and the  open h e a r t h ,  wi th  one e x c e p t i o n ,  and tha t  i s  
b y  the  u s e  of o x y g e n  in the l a d l e - - p i g  i r o n - - r a t h e r  t han  go ing  t h r o u g h  
the  open  h e a r t h .  

I don ' t  s a y  i t  i s  i m p o s s i b l e ,  but  I don ' t  t h i n k  i t  is  go ing  to be  too  
p r a c t i c a l  as  we know the  d i r e c t  r e d u c t i o n  p r o c e s s  now.  You m u s t  r e -  
m e m b e r  tha t  i r o n  o r e  is  w o r t h  m a y b e  $11 o r  $12 a ton  a t  the f u r n a c e ,  
and,  if  you cou ld  c o n v e r t  50 p e r c e n t  of tha t  o r e  in to  i r o n  you  w o u l d  have  
a l o s s  of $24 f o r  the  m e t a l  p lus  the  l o s s  of c o n v e r s i o n ;  and  wi th  s c r a p  
at  abou t  $50 a ton,  the  d i r e c t  r e d u c t i o n  p r o c e s s  m a y  have  p o s s i b i l i t i e s  
as  a c o m p e t i t o r  f o r  s c r a p .  

QUESTION: With r e f e r e n c e  to the t r e m e n d o u s  e x p a n s i o n  in o u r  s t e e l  
p r o d u c t i o n - - I  b e l i e v e  $1 b i l l i o n  w o r t h  d u r i n g  th i s  r e l a t i v e l y  s low y e a r - -  
we f ind  tha t  on the o t h e r  hand  the a l u m i n u m  i n d u s t r y  is a l s o  e x p a n d i n g  
at  a t r e m e n d o u s  r a t e ,  o s t e n s i b l y  b a s e d  to a l a r g e  d e g r e e  on the  p r e m i s e  
tha t  it  c an  d e v e l o p  a c o m p e t i t i v e  a d v a n t a g e  o v e r  s t e e l  in m a n y  a r e a s  
w h e r e  s t e e l  now h a s  the a d v a n t a g e .  I s n ' t  t h e r e  a d a n g e r  h e r e ,  f r o m  the  
s t a n d p o i n t  of the  w e l l - b e i n g  of bo th  i n d u s t r i e s ,  tha t  we a r e  d e v e l o p i n g  
o u r  c a p a c i t y  m u c h  too f a s t ?  

DR.  H O L T :  Wel l ,  I r a t h e r  doubt  that ,  b a s e d  on the s t a t i s t i c s  tha t  
I s h o w e d  you on o u r  p o p u l a t i o n  i n c r e a s e  of 1 .8  p e r c e n t ,  and the  p e r  c a p i t a  
c o n s u m p t i o n  of s t e e l b a s e d  on the e x i s t i n g  f i g u r e s  b a c k  in 1956. T h a t  p e r  c a p -  
i t a  c o n s u m p t i o n  is  i n c r e a s i n g  at the  r a t e  o f  4 . 5  p e r c e n t .  You c o m b i n e  tha t  
wi th  the  i n c r e a s e  in p o p u l a t i o n  and I don ' t  t h i n k  tha t  the s t e e l  i n d u s t r y  is  
e x p a n d i n g  too f a s t .  I t h ink  you a r e  go ing  to h a v e  a d e m a n d  f o r  s t e e l .  We 
a r e  go ing  r i g h t  in to  it  a g a i n  now. Of c o u r s e  tha t  m a y  m e a n  two c a r s  i n .  
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e v e r y  g a r a g e  and two c h i c k e n s  in e v e r y  pot. H o w e v e r ,  the g e n e r a l  con -  
s e n s u s  is  t h a t t h e  s t e e l  m e n k n o w  what  t h e y a r e  do ing  in t h e s e  e x p a n s i o n s .  

A l u m i n u m  is c o m i n g  to the  f ron t  v e r y  fas t ,  but  s t r u c t u r a l l y  you 
would  have  a tough  t i m e  bu i ld ing  an e n t i r e  s k y s c r a p e r  out of a l u m i n u m .  
As  of t oday  a l u m i n u m  is  r e p l a c i n g  m o r e  wood and s tone  f ac ing  than  s t e e l .  

QUESTION:  I r e c a l l  f r o m  y o u r  r e f e r e n c e s  to the s t e e l  s c r a p  e x p o r t s  
the  c o n s i d e r a b l e  ag i t a t i on  in la te  1956 and e a r l y  1957 f r o m  the  i n d u s t r y  
and the  C o n g r e s s  in  p a r t i c u l a r ,  and s u b s e q u e n t  v e r y  d i f f ic lu t  n e g o t i a t i o n s  
wi th  the  J a p a n e s e  and the Coal  and S t e e l  C o m m u n i t y  to r e d u c e  the t ake  
in  s c r a p ,  but  I h a v e n ' t  n o t i c e d  any r e c e n t  pub l i c i ty  in the p r e s s  on th i s  
s u b j e c t .  Has  the  p r o b l e m  d i s a p p e a r e d ,  or  wha t  has  h a p p e n e d  s i n c e  
e a r l y  1957 in th i s  f i e l d ?  

DR. HOLT:  Wel l ,  I r e a l l y  c a n ' t  g ive  you the  a n s w e r  to that .  I know 
tha t  a l l  the  s t e e l  m e n  that  I l i s t  as  a c q u a i n t a n c e s  a r e  a lways  t a l k i n g  about 
the t r o u b l e  t hey  a r e  hav ing  in the s c r a p  m a r k e t .  When  they  want  s c r a p  
the  p r i c e  is way up, when  they  n e e d  it, and when  they  don ' t  n e e d  it the  
p r i c e  is  down. The  m i n u t e  t hey  n e e d  it aga in  it goes  r i g h t  b a c k  up.  In 
o t h e r  w o r d s ,  t h e y  would  l ike  to s e e  s o m e  c o n t r o l  o v e r  the  p r i c e  of s c r a p ,  
but  t hey  don ' t  know e x a c t l y  how to do it .  

QUESTION:  Dr .  Holt,  s t e e l  has  b e e n  a b a s i c  m a t e r i a l  s u b j e c t  to 
d i r e c t  c o n t r o l s  in t i m e s  of m o b i l i z a t i o n .  Has  the  i n d u s t r y  n o t i c e d  any 
s i g n i f i c a n t  d i f f e r e n c e  in the  m i l i t a r y  t ake  of s t e e l  p r o d u c t s ,  say,  b e t w e e n  
m o d e r n  w e a p o n s  and t h o s e  of the W o r l d  War  II e r a ?  

DR. HOLT:  I am a f r a i d  you have  m e  t h e r e .  I have  no s t a t i s t i c s  on 
the  c o n s u m p t i o n  of s t e e l  fo r  m i l i t a r y  u s e  w h a t e v e r .  I do th ink  though,  
tha t  c e r t a i n l y  it m u s t  have  s o m e  e f fec t .  One th ing  about  it i s  tha t  you r  
m i l i t a r y  weapons  have  a c o m p a r a t i v e l y  s h o r t  l i fe .  M a t e r i a l  go ing  in to  
h e a v y  c o n s t r u c t i o n ,  such  as  bu i l d ings ,  and so  on, w i l l  l a s t  a v e r y  long 
t i m e .  C e r t a i n l y ,  wi th  a s t e p - u p  in  m i l i t a r y  u s a g e ,  I t h ink  tha t  that  is  
p a r t  of the  b a c k g r o u n d  of th i s  v a s t  s t e e l  e x p a n s i o n  tha t  we a r e  t a l k ing  
about .  

QUESTION:  
they  h igh  g r a d e ,  
U n i t e d  Sta tes  ? 

D o c t o r ,  wi th  r e g a r d  to the  L a b r a d o r  o r e  d e p o s i t s ,  a r e  
and, if  t h e y  a r e ,  w h e r e  is  th is  o r e  b e i n g  r e f i n e d  in the  
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DR. H O L T :  T h o s e  o r e s  a r e  v e r y  h igh  g r a d e .  T h e y  c a l l  tha t  a r e a  
the  old M e s a b i ,  w h e r e  t h e y  u s e d  to put the  s h o v e l  in, load  the  c a r s ,  and 
t a k e  it r i g h t  down to the b l a s t  f u r n a c e s .  T h e y  a r e ,  h o w e v e r ,  r u n n i n g  
in to  the  s a m e  p r o b l e m  tha t  we r a n  into  in the  M e s a b i  Range  s o m e w h a t  
f a s t e r - - t h e  m a t t e r  of the o r e  on the e d g e s  b e i n g  l o w e r  g r a d e  and  r e -  
q u i r i n g  c o n c e n t r a t i o n .  In  r e g a r d  to the  s e c o n d  p o r t i o n  of y o u r  q u e s t i o n ,  
m o s t  of t ha t  o r e  is  go ing  to E u r o p e  at the  p r e s e n t  t i m e  o r  to  the  e a s t e r n  
s e a c o a s t  f u r n a c e s .  S m a l l  p o r t i o n s  a r e  b e i n g  d e l i v e r e d  to i n l a n d  f u r n a c e s  
v i a  the  G r e a t  L a k e s  and t r a n s f e r r e d  by r a i l .  But  t h a t ' s  a v e r y  m i n o r  
q u a n t i t y  at  the  p r e s e n t  t i m e .  

L a b r a d o r  o r e s ,  of c o u r s e ,  a r e  in  c o m p e t i t i o n  wi th  o r e s  c o m i n g  in  
f r o m  V e n e z u e l a ,  L i b e r i a ,  B r a z i l ,  and so  on, in o u r  e a s t  c o a s t  f u r n a c e s .  

QUESTION:  D r .  Holt ,  m y  q u e s t i o n  has  to do wi th  s t e e l  p r o d u c t i o n  
and  r e l a t e s  s o m e w h a t  to a p r e v i o u s  q u e s t i o n .  E v e r y  t i m e  we get  in to  
an  e m e r g e n c y  s i t u a t i o n  tha t  c a l l s  fo r  a c c e l e r a t e d  s h i p b u i l d i n g  p r o g r a m s  
o r  o t h e r  w a r - p r o d u c t i o n  i t e m s ,  we r u n  into  a t e r r i f i c  s h o r t a g e  and  a 
p i n c h  in p la t e  s t e e l ,  Do you have  any  i d e a  of a p p r o x i m a t e l y  wha t  p e r -  
c e n t a g e  of o u r  s t e e l  p r o d u c t i o n  is  c a p a b l e  of t u r n i n g  out s t e e l  p l a t e s  ? 
A r e  we a l w a y s  go ing  to be  f a c e d  wi th  th i s  p r o b l e m  in an  e m e r g e n c y ?  

DR.  H O L T :  I am s o r r y  I don ' t  have  a b r e a k d o w n  on t h o s e  f i g u r e s .  
T h e y  cou ld  be  o b t a i n e d  v e r y  e a s i l y  f r o m  the  A m e r i c a n  I r o n  and  S t e e l  
I n s t i t u t e .  I t  would  s e e m  tha t  p l a t e  is  not  in a s  m u c h  d e m a n d  in p e a c e -  
t i m e  as  i t  is  in w a r t i m e .  Of c o u r s e  the m e m b e r s  of the s t e e l  i n d u s t r y  
g e a r  up t h e i r  p l an t s  to t ake  c a r e  of wha t  t h e y  know of the m a r k e t  today ,  
w h i c h  p r o b a b l y  a c c o u n t s  fo r  y o u r  s h o r t a g e  in  w a r t i m e .  T h a t ' s  a n o t h e r  
t h ing  on w h i c h  I c a n ' t  g ive  you the b r e a k d o w n .  But  t h e y  a r e  c o n t i n u a l l y  
b u i l d i n g  r o l l i n g  m i l l s ,  and a b i g  p a r t  of tha t  e x p a n s i o n  in d o l l a r s ,  w h i c h  
I s h o w e d  you in the  e a r l y  p a r t  of m y  ta lk ,  is  not  so m u c h  on o p e n - h e a r t h  
c a p a c i t y  as  it  is  on r o l l i n g  m i l l s ,  w h i c h  would  get  down in to  the s t e e l  
s h e e t s .  

QUESTION:  D o c t o r ,  we  h a v e  b e e n  to ld  t ha t  the c o p p e r  i n d u s t r y  h a s  
qu i te  a p r o c e s s  of r e c o v e r y  of u s e d  c o p p e r  f o r  r e p r o c e s s i n g .  D o e s  the  
s t e e l  i n d u s t r y  have  any  s u c h  p r o g r a m  ? 

DR.  H O L T :  Wel l ,  the  5 m i l l i o n  tons  of i r o n  and  s t e e l  s c r a p  w h i c h  
a r e  e x p o r t e d ,  as  w e l l  as  the  d i f f e r e n c e  b e t w e e n  113 m i l l i o n  tons  of s t e e l  
and 79 m i l l i o n  tons  of p ig  i r o n  p e r  y e a r ,  c o v e r  the a m o u n t  of s t e e l  and  
i r o n  and s t e e l  s c r a p  tha t  is  t a k e n  b a c k  and r e w o r k e d  into  new s t e e l .  You 
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s e e  huge  junk  y a r d s  a l l  o v e r  the  c o u n t r y  f i l l e d  up wi th  s c r a p  s t e e l .  T h i s  
s t e e l  f u n n e l s  b a c k  in to  the s t e e l  m i l l s .  T h e  j u n k y a r d  o w n e r s  get  the b e s t  
p r i c e  t h e y  c a n  f r o m  the  m i l l  and sh ip  the  s c r a p  to tha t  m i l l .  T h a t ' s  a 
c o n t i n u o u s  p r o c e s s ,  the  f e e d b a c k  of s c r a p  i r o n  and s c r a p  s t e e l .  T h e r e  
i s  a l s o  a b ig  f a c t o r  in  p l an t  o b s o l e s c e n c e ,  and in f a r m  m a c h i n e r y .  

T h e r e  is  one q u e s t i o n  I d idn ' t  a n s w e r .  One of the  g e n t l e m e n  a s k e d  
s o m e t h i n g  about  c o n t r o l s ,  F e d e r a l  c o n t r o l s .  I cou ld  s a y  tha t  we don ' t  
c a r e  f o r  t h e m  and,  t hank  you,  we had  t h e m  in W o r l d  W a r  H and  o u r  u n d e r -  
g r o u n d  m i n e s  o p e r a t e d  wi th  a m a r g i n  of p r o f i t  o~ two c e n t s  a ton  b e f o r e  
d e p r e c i a t i o n  and  w r i t e o f f .  So, as  f a r  as  c o n t r o l s  a r e  c o n c e r n e d ,  we 
th ink  tha t  t h e r e  s h o u l d  be  a l i m i t a t i o n  o r  s o m e  f l e x i b i l i t y  p l a c e d  on the 
c o n t r o l s  so  f a r  as  the  i n d u s t r y  is c o n c e r n e d .  

QUESTION:  Does  the  l i m e s t o n e  tha t  is  u s e d  have  a f u r t h e r  u t i l i z a -  
t ion  a f t e r  it  ha s  b e e n  p r o c e s s e d  wi th  the  i r o n  o r e  t h r o u g h  the  f u r n a c e s  ? 

DR.  H O L T :  The  only  u s e  of a n y  c o n s e q u e n c e  is  in m a k i n g  c o n c r e t e  
a g g r e g a t e s  o r  r o a d  m a t e r i a l ,  r o a d  b a l l a s t .  I t  i s  m a i n l y  c a l c i u m  and 
m a g n e s i u m  s i l i c a t e s .  I t  r e s i s t s  the  w e a t h e r  v e r y  we l l ,  so  it  m a k e s  a 
good c o n c r e t e  a g g r e g a t e .  But ,  f u r t h e r  t han  tha t ,  it is  p r o d u c e d  in s u c h  
huge  q u a n t i t i e s  tha t  in  the  c a s e  of o p e n - h e a r t h  s l ag ,  of c o u r s e ,  t h e y  u s e  
tha t  and a l s o  s o m e  b l a s t  f u r n a c e  s l a g  in m a k i n g  c e m e n t .  Tha t  is  one 
of the  m o s t  i m p o r t a n t  u s e s ,  p r o b a b l y  e v e n  m o r e  i m p o r t a n t  t han  the  u s e  
in  r o a d  w o r k .  T h e y  do p r o d u c e  s l a g  in s u c h  t r e m e n d o u s  q u a n t i t i e s  t ha t  
t h e y  c a n  n e v e r  d i s p o s e  of a l l  of i t .  

QUESTION:  M r .  Hol t ,  s i n c e  m a n g a n e s e  a p p e a r s  to be  one  of o u r  
m o s t  c r i t i c a l  b o t t l e n e c k s ,  do you know of a n y  w o r k  going  on o r  a n y  p o s -  
s i b i l i t y  of s u c c e s s  in the d e v e l o p m e n t  of a s u b s t i t u t e  fo r  m a n g a n e s e  to 
be  u s e d  in  the  s m e l t i n g  p r o c e s s ?  

DR.  H O L T :  M a n g a n e s e  s t e e l  h a s  one c h a r a c t e r i s t i c  tha t  we l i ke  
v e r y  m u c h ,  e s p e c i a l l y  in  m i n i n g  t h e s e  h a r d  o r e s .  It ha s  a f e a t u r e  tha t  
t h e y  c a l l  " w o r k - h a r d e n i n g .  " In o t h e r  w o r d s ,  the t e e t h  on t h e s e  d i p p e r s  
w i th  w h i c h  we dip out t h e s e  huge  c h u n k s  of t a c o n i t e  and m a t e r i a l  a r e  
s u b j e c t  to t r e m e n d o u s  a b r a s i o n ,  and m a n g a n e s e  u n d e r  t h o s e  c o n d i t i o n s  
w i l l  w o r k - h a r d e n .  T h a t  is  t r u e  of any  o t h e r  p l a c e  tha t  you  m i g h t  u s e  
m a n g a n e s e .  In  o t h e r  w o r d s ,  if it  is  s u b j e c t  to s t r a i n ,  i t  is  v e r y  tough,  
and it w i l l  a l s o  b e c o m e  h a r d e r  wi th  u s a g e .  We have ,  of c o u r s e ,  n i c k e l  
and c h r o m i u m  and t h o s e  a l l o y s  f o r  h a r d e n i n g ,  but  t h e y  don ' t  have  qu i te  
the s a m e  c h a r a c t e r i s t i c  tha t  m a n g a n e s e  h a s .  F u r t h e r m o r e ,  of tha t  13 
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pounds  of m a n g a n e s e  u s e d  in  the s t e e l ,  t ha t  I m e n t i o n e d ,  on ly  a v e r y  
s m a l l  p o r t i o n  goes  in to  the  m e t a l .  M o s t  of it is  u s e d  fo r  d e o x i d i z i n g  
a r o u n d  the  open  h e a r t h .  In  o t h e r  w o r d s , ,  the  s t e e l ,  as  it  c o m e s  out,  c o n -  
t a i n s  a c e r t a i n  a m o u n t  of oxygen ,  and if tha t  i s  not  r e m o v e d  it is  d e t r i -  
m e n t a l  to the  s t e e l .  M a n g a n e s e  is  a v e r y  av id  c o n s u m e r  of oxygen ,  so,  
b y  a d d i n g  f e r r o m a n g a n e s e  to the l ad le ,  tha t  o x y g e n  is t a k e n  out v e r y  
nicely. 

As I sa id ,  t h o s e  a r e  the  two m a i n  u s e s  of m a n g a n e s e .  One is  f o r  
d e o x i d i z i n g  and the  o t h e r  one is  fo r  w o r k - h a r d e n i n g  the  m e t a l .  

S T U D E N T :  I was  t h i n k i n g  of the d e o x i d i z i n g  p r o c e s s ,  to have  a s u b -  
s t i t u t e  f o r  m a n g a n e s e  f o r  i t .  

DR.  H O L T :  T h e y  a r e  doing tha t  to s o m e  e x t e n t  now by  m e a n s  of 
u s i n g  oxygen ,  p r o v i d e d  the s u l p h u r  c o n t e n t  of the  m e t a l  as  it  c o m e s  out  
of the b l a s t  f u r n a c e  is  low.  M a n g a n e s e  ge t s  r i d  of the  s u l p h u r  as  w e l l  as  
g e t t i n g  r i d  of the  oxygen .  I f-you w e r e  to u s e  oxygen ,  w h i c h  cou ld  p r o b -  
ab ly  ge t  r i d  of the s u l p h u r ,  it  wou ld  s t i l l  put o x y g e n  b a c k  in the s t e e l ,  
and y o u ' v e  got to get  it  out .  

So I don ' t  know of any  s u b s t i t u t e  f o r  m a n g a n e s e  t oday .  I don ' t  t h i n k  
the  s t e e l  i n d u s t r y  d o e s .  

C O L O N E L  F L Y N N :  D r .  Holt ,  on b e h a l f  of the C o l l e g e ,  I wan t  to 
t h a n k  you f o r  a f ine  c o v e r a g e  d u r i n g  both  the t a l k  and the  q u e s t i o n  p e r i o d .  
T h a n k  you,  too, f o r  c o m i n g  down f r o m  the U p p e r  P e n i n s u l a  of M i c h i g a n  
to  v i s i t  wi th  us  th i s  m o r n i n g .  

DR. H O L T :  T h a n k  you v e r y  k ind ly .  

(30 Dec  1958- -4 ,  2 2 5 ) O / d c : e n  
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