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Mr. Max Don Howel l ,  E x e c u t i v e  V i c e  P r e s i d e n t  of the  A m e r i c a n  
I r o n  and S tee l  In s t i t u t e ,  was  b o r n  in  L o c k h a v e n ,  P e n n s y l v a n i a ,  
18 O c t o b e r  1887. He r e c e i v e d  h i s  A . B .  d e g r e e  at the U n i v e r s i t y  
of Mich igan ,  School  of B u s i n e s s  A d m i n i s t r a t i o n ,  1912. A f t e r  g r a d -  
ua t i on  f r o m  c o l l e g e ,  he  was  a s s o c i a t e d  fo r  a n u m b e r  of y e a r s  wi th  
the  A m e r i c a n  T e l e p h o n e  and T e l e g r a p h  Company .  In 1930 he  b e c a m e  
v i c e  p r e s i d e n t  of the C h e m i c a l  Bank  and T r u s t  Company ,  New Y o r k  
City.  In 1937 he j o i n e d  the  Uni t ed  S ta tes  S tee l  C o r p o r a t i o n ,  P i t t s b u r g h ,  
P e n n s y l v a n i a ,  as  v i ce  p r e s i d e n t  and  l a t e r  a s s i s t a n t  to the  p r e s i d e n t .  
In 1950 he  was  m o v e d  to New York  as v i ce  p r e s i d e n t  and  t r e a s u r e r  
of the Un i t ed  S ta tes  S tee l  C o r p o r a t i o n .  Mr.  Howe l l  was  e l e c t e d  
e x e c u t i v e  d i r e c t o r  of the  A m e r i c a n  I r o n  and S tee l  I n s t i t u t e ,  New York ,  
in May 1952; and  the next  y e a r  b e c a m e  E x e c u t i v e  V i c e  P r e s i d e n t  and 
h e a d  of tha t  o r g a n i z a t i o n .  Th i s  is  h i 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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G E N E R A L  NIBLO:  D u r i n g  o u r  cours~e on E ' c e n o m i c  M.obi l iza t ion  
we r e a l i z e  tha t  we  m u s t  c o n s i d e r  m a n y  f a c t o r s .  The ~ o s t  b a s i c  f a c t o r  
of t h e m  a l l  i s  the  ab i l i t y  of the  A m e r i c a n  s t e e l  indus: t ry  to m e e t  o u r  
r e q u i r e m e n t s  d u r i n g  a n a t i o n a l  e m e r g e n c y .  

Many  of us  have  g r o w n  a c c u s t o m e d  to e x p e c t i n g  the  s p e c t a c u l a r ,  
if not  the  i m p o s s i b l e ,  f r o m  o u r  s t e e l  i n d u s t r y .  We r ea l i z ' e  ~hat i t  
p r o d u c e s  p e r h a p s  85 p e r c e n t  of the  p r o c e s s e d  m a t e r i a l  c o n s u m e d  
by A m e r i c a n  i n d u s t r y  d u r i n g  t h e i r  m a n u f a c t u r e .  D u r i n g  the p a s t  
10 y e a r s  the A m e r i c a n  I r 0 n  and  S t e e l  I n s t i t u t e  has  b e e n  m o s t  c o o p e r -  
a t i v e  in c o n t r i b u t i n g  t i m e ,  m a t e r i a l s ,  and p e r s o n n e l  to ou r  D e p a r t m e n t  
of D e f e n s e ,  as  w e l l  as  o t h e r  G o v e r n m e n t  a g e n c i e s ,  to a s s i s t  t h e m  in  
d e v e l o p i n g  the  m o s t  e f f e c t i v e  p lan  fo r  the m a x i m u m  u t i l i z a t i o n  of  
o u r  s t e e l  p r o d u c t i o n  d u r i n g  an e m e r g e n c y .  

To b r i n g  us  up to da te  and  t i m e l y  i n f o r m a t i o n  on th i s  s u b j e c t ,  
we  h a v e  as  o u r  nex t  s p e a k e r  M r .  H o w e l l ,  E x e c u t i v e  V i c e  P r e s i d e n t  
of 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 .  

Mr .  H o w e l l ,  i t  i s  a p l e a s u r e  to w e l c o m e  you  to o u r  I n d u s t r i a l  
C o l l e g e  f a c u l t y  of g u e s t  s p e a k e r s  and p r e s e n t  you to th i s  y e a r ' s  c l a s s .  

MR.  H O W E L L :  G e n t l e m e n  and lady:  It i s  both a p r i v i l e g e  and a 
p l e a s u r e  to h a v e  th i s  o p p o r t u n i t y  to a d d r e s s  the I n d u s t r i a l  C o l l e g e  
of the  A r m e d  F o r c e s .  The  s u b j e c t  w h i c h  A d m i r a l  H a g u e  s u g g e s t e d ,  
" T h e  S t e e l  I n d u s t r y  in  W a r  P r o d u c t i o n ,  " Is  one tha t  o b v i o u s l y  h a s  
m a n y  r a m i f i c a t i o n s .  I t  m u s t ,  t h e r e f o r e ,  be c o n s i d e r e d  not  on ly  
f r o m  the  s t a n d p o i n t  of the h i s t o r i c a l  r e q u i r e m e n t s  of pa s t  w a r s ,  but  
a l s o  look ing  t o w a r d  wha t  we  m a y  e x p e c t  in the  nex t  w a r  if and  w h e n  

i t  c o m e s .  

At the o u t s e t  I wou ld  l ike  to m a k e  a few a s s u m p t i o n s  tha t  s e e m  
to m e  to be r e a s o n a b l e  to a s s i s t  in  bo th  d e f i n i n g  and  l i m i t i n g  the  
s c o p e  of t h i s  t a lk .  

F i r s t ,  we h a v e  no m e a n s  of d e t e r m i n i n g  a c c u r a t e l y  how long  
we  m a y  be r e q u i r e d  to m a i n t a i n  a s t a t e  of p r e p a r e d n e s s  w h i c h  i n v o l v e s  
wha t  h a s  b e e n  t e r m e d  " i n s t a n t  r e t a l i a t i o n . "  



" ~ . ~  
~ e c o n d ,  t h i s  s t a t e  of " i n s t a n t  r e t a l i a t i o n "  is  o b v i o u s l y  a c o n -  

s t a n t l y  c h a n g i n g  one.  And i t  b ids  f a i r  to con t inue  as  such .  In  the  
n ine  y e a r s  s i n c e  the end  of W o r l d  W a r  II, i t  h a s  p r o g r e s s e d  f r o m  
l o n g - r a n g e ,  f a s t ,  h e a v y  b o m b e r s  to j e t  i n t e r c e p t o r s  and j e t  b o m b e r s ,  
to l o n g - r a n g e  gu ided  m i s s i l e s  and c o m b i n a t i o n s  of a l l  t h o s e  m i s s i l e s  
in a w i d e  v a r i e t y  of f o r m s .  You know b e t t e r  t han  we in the s t e e l  
i n d u s t r y  tha t  a s t a t u s  quo in  the  d e v e l o p m e n t  of w a r  m a t e r i e l  i s  not  
in  s igh t .  

T h i r d ,  one of the  w e a p o n s  m u c h  r e l i e d  upQn by o u r  e n e m i e s  
h a s  b e e n  an  e x p e c t e d  e c o n o m i c  c o l l a p s e  in  the  Un i t ed  S t a t e s .  Such 
a c o l l a p s e  would ,  t h e y  b e l i e v e ,  d i s c r e d i t  o u r  i n t e r n a t i o n a l  
l e a d e r s h i p  wi th  the  f r e e  n a t i o n s  and r e n d e r  t h e i r  c i t i z e n s ,  a s  w e l l  
as  o u r  own, m o r e  r e c e p t i v e  to the d o c t r i n e  of S ta te  s u p r e m a c y  
o v e r  f r e e d o m  of the i n d i v i d u a l .  

O u r  e n e m i e s  r e c o g n i z e  the i m p o r t a n c e  of e c o n o m i c  s t r e n g t h .  
In s u p p o r t  of t h i s  a s s u m p t i o n ,  I quote  a p r o m i n e n t  R u s s i a n  g e n e r a l  
who is  r e p o r t e d  to have  sa id :  "The  c o m i n g  w o r l d  w a r  w i l l  be  a f ight  
to the f i n i sh ,  but  we a r e  not  r e a d y  fo r  s u c h  a f i na l  t e s t .  The  a r m y  
and g o v e r n m e n t  know on ly  too w e l l  t ha t  a w a r  now would  be won  by  
the Un i t ed  S t a t e s .  Al l  ou r  p l a n s  and  c a l c u l a t i o n s  t ake  in to  a c c o u n t  
o u r  p r e s e n t  e c o n o m i c  i n f e r i o r i t y .  We m u s t  have  t i m e  to c a t c h  up 
wi th  and  s u r p a s s  o u r  e n e m i e s .  " 

F o u r t h ,  and l a s t ,  we  m u s t  f a ce  the  p o s s i b i l i t y  tha t  w a r  m a y  
be  p r e c i p i t a t e d  a c c i d e n t a l l y  at  any t i m e  a l though  not  p l a n n e d  by a 
p o t e n t i a l  e n e m y .  

G r a n t i n g  the p r e c e d i n g  a s s u m p t i o n s ,  the  e s s e n t i a l  c o n t r i b u t i o n s  
of the s t e e l  i n d u s t r y  to w a r  m o b i l i z a t i o n  wou ld  s e e m  to f a l l  in to  
f o u r  m a j o r  c a t e g o r i e s ,  as  fo l l ows :  

F i r s t ,  to i m p a r t  to the  a r m e d  s e r v i c e s  a w o r k i n g  f a m i l i a r i t y  
w i th  the m o s t  m o d e r n  t e c h n i c a l  p r o c e d u r e s  f o r  p r o d u c i n g  a l l  t y p e s  
of s t e e l  p r o d u c t s  as  they  m a y  be c u r r e n t l y  n e e d e d  f o r  d e f e n s e  w e a p o n s .  

Se c ond ,  to m a i n t a i n  a d e q u a t e  r e s e r v e  c a p a c i t y  so tha t  e v e n  in  
the  e v e n t  tha t  s o m e  p lan t s  m i g h t  be  r e n d e r e d  t e m p o r a r i l y  i n o p e r a b l e ,  
t h e r e  wou ld  r e m a i n  a s u f f i c i e n t l y  l a r g e  n u m b e r  of p l a n t s  wi th  a 
c a p a c i t y  a d e q u a t e  to p r o v i d e  fo r  the m i l i t a r y  n e e d s  of w a r .  



T h i r d ,  to deve lop  and  m a i n t a i n  a d e q u a t e  r e s o u r c e s  and  supp l i e~  ~ ~ ,  
of the  c r i t i c a l  and s t r a t e g i c  r aw m a t e r i a l s  wh ich  a r e  n e c e s s a r y  to 
o p e r a t e  the  i n d u s t r y ,  and p r o d u c e  t h o s e  t y p e s  of s t e e l  wh ich  a r e  of 
v i t a l  n e c e s s i t y .  

F o u r t h ,  d u r i n g  the u n d e t e r m i n e d  p r e p a r e d n e s s  p e r i o d ,  to 
m a i n t a i n  the  i n d u s t r y  in  a sound  e c o n o m i c  and f i n a n c i a l  pos i t i on ,  in  
o r d e r  tha t  ~he p l an t s  of each  c o m p a n y  m a y  be m o d e r n  and  p r o p e r l y  
m a i n t a i n e d  and tha t  the  e m p l o y e e  o r g a n i z a t i o n  m a y  be e f f i c i e n t  and 
w e l l  t r a i n e d .  

A s s u m i n g  tha t  the  p r e c e d i n g  fou r  s t a t e m e n t s  a r e  sound  and  
n e c e s s a r y ,  i t  i s  e v i d e n t  tha t  in  o r d e r  to m a k e  t h e m  o p e r a b l e ,  t h e r e  
m u s t  be  an i n t e r c h a n g e  of i n f o r m a t i o n  b e t w e e n  the m i l i t a r y  and the  
s t e e l  i n d u s t r y .  Th is  i n t e r c h a n g e  m u s t  be  of such  a n a t u r e  as  to 
k e e p  both  p a r t i e s  c o n s t a n t l y  up to da te  c o n c e r n i n g  t h e i r  p r o b l e m s  of 
v i t a l  m u t u a l  i n t e r e s t .  M o r e o v e r ,  the peop le  in  both  the  m i l i t a r y  and 
c i v i l i a n  c o m p o n e n t s  of the G o v e r n m e n t  shou ld  m a k e  it  t h e i r  b u s i n e s s  
to t ake  a d v a n t a g e  of the  t e c h n i c a l  k n o w l e d g e  and s k i l l  c o n t a i n e d  w i th in  
the  s t e e l  i n d u s t r y ,  so  that  not  only  a r e  ou r  w e a p o n s  of s u p e r i o r  
c h a r a c t e r ,  but  our  p r o c u r e m e n t  p o l i c i e s  a r e  s i m p l i f i e d  and  s t r e a m -  
l i n e d  to the  point  tha t  a m i n i m u m  a m o h n t  of m a n p o w e r  m a y  be 
u t i l i z e d  in  s o - c a l l e d  "of f ice  a s s i g n m e n t s .  " 

I shou ld  l ike  at  t h i s  point  to c i t e  a few e x a m p l e s  f r o m  our  
e x p e r i e n c e s  d u r i n g  W o r l d  War  H. And I hope  tha t  no one w i l l  f e e l  
t ha t  t h e r e  i s  any  c r i t i c i s m o f  any i n d i v i d u a l s  o r  of any b r a n c h  of the  
s e r v i c e  in  what  I a m  going to say.  

The  s t e e l  i n d u s t r y  c o n s t r u c t e d  f a c i l i t i e s  f o r  the  m a n u f a c t u r e  of 
a r m o r  p la t e ,  h e a v y  f o r g l n g s ,  h e a v y  t u b u l a r  p r o d u c t s ,  new o p e n - h e a r t h  
and  e l e c t r i c - f u r n a c e  s t e e l m a k i n g  f a c i l i t i e s ,  new b l a s t  f u r n a c e s  and  
coke  ovens ,  wi th  a l l  a t t e n d a n t  a u x i l i a r y  e q u i p m e n t .  

The annua l  c a p a c i t y  of the  i n d u s t r y  to p r o d u c e  s t e e l  was  i n c r e a s e d  
by n e a r l y  15 m i l l i o n  tons  of ingo t s .  It  shou ld  be no t ed  tha t  th i s  i n c r e a s e d  
ingot  c a p a c i t y  was  not  n e c e s s a r y  fo r  the  w a r  e f fo r t  as  such ,  but  was  
r e q u e s t e d  by the  G o v e r n m e n t  in  o r d e r  to m a i n t a i n  ou r  n a t i o n a l  e c o n o m y  
on an e f f i c i e n t  b a s i s .  

M o r e o v e r ,  i t  shou ld  be no ted  tha t  s o m e  of the  a l l e g e d  s h o r t a g e s  
in w a r  m a t e r i a l s  wh ich  w e r e  l a id  at the  door  of the  s t e e l  i n d u s t r y  were -  
not  due to l ack  of s t e e l - p r o d u c i n g  f a c i l i t i e s ,  but  r a t h e r  to 
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~ ' s t e e l - f a b r i c a t i n g ~  f a c i l i t i e s ,  the  need  fo r  which  was  not  a n t i c i p a t e d  
by the m i l i t a r y  s u f f i c i e n t l y  in  a d v a n c e  of t h e i r  a c t u a l  r e q u i r e m e n t .  
To s o m e  ex t en t  t h i s  was  due to u n f a m i l i a r i t y  on the p a r t  of m i l i t a r y  
p e r s o n n e l  wi th  the d i s t i n c t i o n s  b e t w e e n  s t e e l  ingo t  p r o d u c t i o n ,  the  
r o l l i n g  and f i n i s h i n g  of s t e e l  p r o d u c t s ,  and t h e i r  f a b r i c a t i o n .  

F o r  e x a m p l e ,  in  the m i d d l e  of 1940 c e r t a i n  m e m b e r s  of the  
s t e e l  i n d u s t r y  r e c o g n i z e d  tha t  t h e r e  was  d e v e l o p i n g  a s h o r t a g e  of 
h e a v y  p l a t e - p r o d u c i n g  f a c i l i t i e s  (which  in  the e v e n t  of w a r  would  be 
m o s t  c r i t i ca l} .  T h e y  s e n t  r e p r e s e n t a t i v e s  to W a s h i n g t o n  to d i s c u s s  
the  s i t u a t i o n  wi th  the  O r d n a n c e  D e p a r t m e n t s  of the  A r m y  and  Navy .  
A f t e r  a t h o r o u g h  i n v e s t i g a t i o n  the A r m y ' s  d e c i s i o n  w a s ,  " W h e n  the 
A r m y  w a n t s  s t e e l ,  i t  w i l l  t ake  i t .  I, 

I t  was  d i f f i cu l t  to e x p l a i n  to the  h e a d  of the  D e p a r t m e n t  tha t  
r o l l i n g  m i l l  e q u i p m e n t  d e s i g n e d  to p r o d u c e  a u t o m o t i v e  s h e e t s  was  
not  the  type  of e q u i p m e n t  tha t  could  p r o d u c e  p r o t e c t i v e  deck  and  be l t  
a r m o r  and tank  a r m o r  p l a t e ,  and tha t  f o r g i n g  p r e s s e s  d e s i g n e d  f o r  
p e a c e t i m e  n e e d s  w e r e  who l ly  i n a d e q u a t e  f o r  p r o d u c t i o n  of the  h e a v y  
f o r g i n g s  r e q u i r e d  fo r  w a r  e q u i p m e n t .  F o r t u n a t e l y ,  in  t h i s  c a s e  the  
Navy  u n d e r s t o o d  the need ,  and  s p o n s o r e d  a p r o j e c t ,  wh ich  l a t e r  
b e c a m e  the H o m e s t e a d  P l a n t ,  c o m p r i s i n g  a h e a v y - g a g e ,  w i d e - p l a t e  
m i l l ,  h e a v y - f o r g i n g  p r e s s e s ,  t o g e t h e r  wi th  b l a s t  f u r n a c e s ,  open -  
h e a r t h  f u r n a c e s ,  and o t h e r  s u p p o r t i n g  f a c i l i t i e s .  

A n o t h e r  e x a m p l e  w a s  the  f a i l u r e  of the m i l i t a r y  a u t h o r i t i e s  to 
fo l low the d e v e l o p m e n t s  in  w e l d i n g  t e c h n i q u e s  w h i c h  o c c u r r e d  in  the  
l a t e  1930 ' s ,  p r i m a r i l y  in  the p r o d u c t i o n  of N a v y  d e s t r o y e r s .  T h o s e  
w e l d i n g  t e c h n i q u e s  had  b e e n  deve loped  to the poin t  w h e r e  we ld ing ,  
p r o p e r l y  e x e c u t e d ,  was  he ld  by  e x p e r t s  to be s u p e r i o r  to r i v e t i n g .  
When  the e x p a n s i o n  of the  A r m y ' s  tank  p r o g r a m  w a s  u n d e r t a k e n ,  
r e p r e s e n t a t i v e s  of the s t e e l  i n d u s t r y  e n d e a v o r e d  to p e r s u a d e  m e m b e r s  
of the  A r m y  tha t  a w e l d e d  t ank  would p r o v e  m o r e  e f f i c i e n t  t han  a 
r i v e t e d  tank.  Due to u n f a m i l i a r i t y  wi th  c u r r e n t  w e l d i n g  m e t h o d s ,  the  
a d v i c e  was  not  t aken .  C o n s i d e r a b l e  t i m e  and m o n e y  w e r e  s p e n t  in  
bu i l d ing  f a c i l i t i e s  fo r  the  p r o d u c t i o n  of r i v e t e d  a r m o r e d  t anks .  As  
soon  as  t h e s e  t anks  w e r e  put in to  s e r v i c e ,  i t  w a s  found tha t  the  de-  
v e l o p m e n t  of h i g h - v e l o c i t y  m i s s i l e s  had  r e n d e r e d  t h e m  o b s o l e t e ,  
and l e t h a l  to the  o p e r a t o r s .  The whole  p r o g r a m  was  changed  o v e r  
to we lded  t a n k s  a l m o s t  o v e r n i g h t .  

I t  h a s  b e e n  s a i d  tha t  t h i s  c o u n t r y  h a s  n e v e r  gone to w a r  wi th  a 
m i l i t a r y  po l i cy  tha t  a d e q u a t e l y  m e t  the s e c u r i t y  r e q u i r e m e n t s  of the  
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Nation. In the past there has been sufficient time to provide the 

necessary organization of men and material to meet the emergency 

before the full force of the enemy fell on our shoulders. We cannot 

safely count on any such period of grace in a future war. The machin- 

ery for mobilization of industry for war must be provided well in 
advance of the emergency or it may be too late. 

Here I think it may be appropriate to discuss with you for a 

few minutes the technical organization of the American Iron and Steel 
Institute. From my conversations this morning I think that some of 

you are familiar with it, but I have to assume that some of you are 
not familiar with it; otherwise this is going to be a duplication of 

effort. I want to explain to you what the American Iron and Steel 
Institute is, how it functions, and to suggest possible uses that you 

might make of it. 

The work of the Technical Division of the Institute is supervised 
by our Committee on Manufacturing Problems, which is comprised of 
26 vice presidents in charge of operations of both large and small 

steel companies. Two of the members of the committee are Canadians, 
who provide liaison with the Canadian industry. 

O n  a s i m i l a r  o r g a n i z a t i o n a l  l e v e l  i s  t h e  G e n e r a l  T e c h n i c a l  
C o m m i t t e e .  T h i s  i s  c o m p o s e d  of  c h i e f  m e t a l l u r g i s t s  of  28 s t e e l  
c o m p a n i e s .  O n e  of  t h o s e  m e m b e r s  i s  a C a n a d i a n .  T h a t  c o m m i t t e e  
i s  e q u i p p e d  to h a n d l e  a l m o s t  a n y  t y p e  of  m e t a l l u r g i c a l  p r o b l e m  in  t h e  
e n t i r e  a r e a  of  s t e e l  p r o d u c t i o n .  

M a t c h i n g  i t  i n  t h e  f i e l d  of  r e s e a r c h  i s  o u r  C o m m i t t e e  o n  G e n e r a l  
R e s e a r c h ,  w h i c h  h a s  22 d i r e c t o r s  of  r e s e a r c h  of  l a r g e  a n d  s m a l l  
s t e e l  c o m p a n i e s .  A g a i n ,  o n e  of  t h e m  i s  a C a n a d i a n .  

W o r k i n g  d i r e c t l y  u n d e r  t h e  C o m m i t t e e  o n  M a n u f a c t u r i n g  P r o b l e m s  
a r e  t e c h n i c a l  c o m m i t t e e s ,  w h i c h  c o v e r  b l a s t  f u r n a c e  p r a c t i c e ,  c o k e  
o v e n  p r a c t i c e ,  e l e c t r i c - f u r n a c e  s t e e l m a k i n g ,  o p e n - h e a r t h  s t e e l m a k i n g ,  
r e f r a c t o r i e s ,  p r o t e c t i v e  c o a t i n g s ,  a n d  s h i p p i n g  m e t h o d s .  

W o r k i n g  u n d e r  t h e  G e n e r a l  T e c h n i c a l  C o m m i t t e e  a r e  t e c h n i c a l  
c o m m i t t e e s  w h i c h  d e a l  w i t h  t h e  s e v e r a l  i n d i v i d u a l  s t e e l  p r o d u c t s .  

In  e a c h  c a s e  t h e  m e m b e r s  of  t h o s e  c o m m i t t e e s  a r e  t h e  m e n  
w h o  a r e  r e s p o n s i b l e  in  t h e i r  o w n  i n d i v i d u a l  c o m p a n i e s  f o r  q u a l i t y  
a n d  p e r f o r m a n c e .  We h a v e  b o t h  y o u n g  a n d  o ld ,  b u t  i n  p r a c t i c a l l y  
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e v e r y  c a s e  e a c h  m a n  h a s  s p e n t  h i s  e n t i r e  b u s i n e s s  c a r e e r  in  t he  
s t e e l  i n d u s t r y  o r  an  a l l i e d  i n d u s t r y .  I t  i s  m y  p e r s o n a l  c o n v i c t i o n  
t h a t  in  no o t h e r  c o u n t r y  h a s  t h e r e  b e e n  c o l l e c t e d  u n d e r  the  a e g i s  of  
a n y  i n d u s t r i a l  o r g a n i z a t i o n  the  w e a l t h  of s k i l l  a n d  e x p e r i e n c e  t h a t  
i s  r e p r e s e n t e d  on t h o s e  c o m m i t t e e s .  T h e y  a r e  no t  new  c o m m i t t e e s .  
S o m e  of t h e m  h a v e  b e e n  f u n c t i o n i n g  s i n c e  1936. 

I w o u l d  l ike  to  c i t e  a few of the  a c c o m p l i s h m e n t s  of t h o s e  
c o m m i t t e e s .  

D u r i n g  W o r l d  W a r  II w h e n  s h o r t a g e s  of t he  c r i t i c a l  e l e m e n t s  
s u c h  as  n i c k e l ,  c h r o m i u m  and  m o l y b d e n u m  d e v e l o p e d ,  i t  w a s  a p p a r e n t  
to  a l l  t h a t  t he  n e c e s s a r y  t o n n a g e s  of a l l o y  s t e e l s  c o u l d  no t  be  p r o d u c e d  
to t he  s t a n d a r d  s t e e l  c o m p o s i t i o n s  t h e n  c u r r e n t .  O u r  T e c h n i c a l  
C o m m i t t e e  on A l l o y  S t e e l  d e v e l o p e d  w i t h i n  the  c o u r s e  of a few w e e k s  
a g r o u p  of s t e e l s ,  w h i c h  w e r e  t h e n  k n o w n  as  " n a t i o n a l  e m e r g e n c y  
s t e e l s .  " T h o s e  s t e e l s  w e r e  l e a n e r  in  t h e i r  c o n t e n t  of t he  t h r e e  c r i t -  
i c a l  e l e m e n t s  t h a n  the  s t a n d a r d  s t e e l s ,  bu t  in  e a c h  c a s e  l h e  h a r d e n -  
a b i l i t y  p a t t e r n  m a t c h e d  t h a t  of a s t a n d a r d  s t e e l .  The  t h e o r y  of m a t c h -  
i n g  h a r d e n a b i l i t y  b a n d s  w a s  a t  t h a t  t i m e  r e l a t i v e l y  n e w .  I t s  
d e v e l o p m e n t  h a d  b e e n  n u r t u r e d  c a r e f u l l y  by  the  m e t a l l u r g i s t s  of t h e  
s t e e l  i n d u s t r y  and  the  m e t a l l u r g i s t s  of the  a u t o m o t i v e  i n d u s t r y ,  ou t  
of w h i c h  t he  t h e o r y  o r i g i n a l l y  c a m e .  

We w e r e  ab le  to  m a i n t a i n  a l l o y  s t e e l  p r o d u c t i o n  a t  the  h i g h  
t o n n a g e s  d e m a n d e d  and  a t  the  s a m e  t i m e  m a i n t a i n  b o t h  q u a l i t y  a n d  
p e r f o r m a n c e .  M a n y  of t h o s e  s t e e l s  so  c o m p l e t e l y  s u p e r s e d e d  the  
s t a n d a r d  s t e e l s  of 1941 and  1942 t h a t  t h e y  in  t u r n  a r e  now s t a n d a r d  
s t e e l s  and  the  t e r m  " n a t i o n a l  e m e r g e n c y "  h a s  l ong  b e e n  f o r g o t t e n .  

Bu t  b e f o r e  t h o s e  n a t i o n a l  e m e r g e n c y  s t e e l s  h a d  bee~l f u l l y  
d e v e l o p e d ,  a n o t h e r  c r i s i s  in  a l l o y i n g  e l e m e n t s  d e v e l o p e d  and  an  
e v e n  l e a n e r  s e r i e s  of s t e e l s  b e c a m e  n e c e s s a r y .  T h e s e  w e r e  d e v e l -  
o p e d  w i t h i n  l e s s  t h a n  a w e e k  and  w e r e  as  s u c c e s s f u l  a s  the  o r i g i n a l  
v e r s i o n .  O n c e  a g a i n ,  m a n y  of t h o s e  s t e e l s  a r e  t o d a y  s t a n d a r d  s t e e l s .  

S h o r t l y  a f t e r  the  s h o o t i n g  s t o p p e d  in W o r l d  W a r  II, p a l m  o i l  
b e c a m e  s c a r c e ,  l a r g e l y  b e c a u s e  of e c o n o m i c  p r e s s u r e s ,  no t  f o r  
any  l a c k  of the  m a t e r i a l  i t s e l f .  O u r  s o u r c e s  of s u p p l y  in  t h i s  c o m -  
m o d i t y  a r e  l i m i t e d .  P a l m  o i l  c o m e s  l a r g e l y  f r o m  the  B e l g i a n  C o n g o  
and  S u m a t r a ,  l a n d s  w h i c h  a r e  d i s t a n t  in  t i m e  of w a r  and  a t  t he  end  
of s e a  l a n e s  w h i c h  a r e  v u l n e r a b l e  to s u b m a r i n e  a t t a c k .  
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I n  v i e w  of  t h e  f a c t  t h a t  o u r  s u p p l i e s  o f  p a l m  o i l  m i g h t  b e  c u t  

of f  i n  w a r .  b e c a u s e  of  e n e m y  a c t i o n ,  o r  v i r t u a l l y  c u t  of f  i n  p e a c e t i m e  
b e c a u s e  of  e c o n o m i c  s t r a n g u l a t i o n ,  o u r  C o m m i t t e e  o n  G e n e r a l  
R e s e a r c h  p u r s u e d  a p r o g r a m  a t  t h e  A r m o u r  R e s e a r c h  F o u n d a t i o n  
in  C h i c a g o  to  f i n d  a s u b s t i t u t e  f o r  t h a t  m a t e r i a l ,  w h i c h  i s  s o  v i t a l  i n  
b o t h  t h e  p r o d u c t i o n  of  t i n  p l a t  e a n d  t h e  c o l d - r o l l i n g  of  s t e e l .  W i t h i n  
a r e l a t i v e l y  s h o r t  p e r i o d  of  t i m e ,  t w o  e n t i r e l y  d i f f e r e n t  s u b s t i t u t e s  
w e r e  d e v e l o p e d .  B o t h  e x h i b i t  t h e  s a m e  c h a r a c t e r i s t i c s  a s  p a l m  o i l  
i n  t h e  u s e  t o  w h i c h  t h e y  a r e  p u t  i n  t h e  s t e e l  i n d u s t r y .  B o t h  a r e  
e c o n o m i c a l  a n d  a r e  i n  u s e  t o d a y .  

O u r  C o m m i t t e e  on  G e n e r a l  R e s e a r c h  a l s o  i n s t i t u t e d  t h r e e  d i f -  
f e r e n t  r e s e a r c h  p r o g r a m s  a i m e d  a t  t h e  r e c o v e r y  of  m a n g a n e s e  
w h i c h  i s  l o s t  i n  o p e n - h e a r t h  s l a g s  d u r i n g  t h e  s t e e l m a k i n g  p r o c e s s .  
A s  a r e s u l t  o f  t h o s e  p r o g r a m s ,  a t e c h n i c a l l y  s u c c e s s f u l  p r o c e s s  h a s  
b e e n  d e v e l o p e d  a t  t h e  U n i t e d  S t a t e s  B u r e a u  of  M i n e s  D e v e l o p m e n t  
S t a t i o n  a t  P i t t s b u r g h .  A t  t h e  m o m e n t  we  do n o t  c l a i m  t h a t  t h e  p r o c e s s  
i s  e c o n o m i c a l .  B u t  i f  i t  e v e r  b e c o m e s  n e c e s s a r y  to  do  so ,  w e  c a n  
r e t r i e v e  s u b s t a n t i a l  t o n n a g e  of  m a n g a n e s e  f r o m  o p e n - h e a r t h  
s l a g s - - a t  a p r i c e .  

I n  a n  e n t i r e l y  d i f f e r e n t  d i r e c t i o n ,  o u r  T e c h n i c a l  C o m m i t t e e  o n  
S t a i n l e s s  S t e e l  h a s  w o r k e d  d i l i g e n t l y  f o r  s e v e r a l  y e a r s  i n  a n  e f f o r t  
to  d e v e l o p  s t a i n l e s s  s t e e l  c o m p o s i t i o n s  i n  w h i c h  t h e  m a j o r  p o r t i o n  
of  t h e  n i c k e l  i s  r e p l a c e d  by  m a n g a n e s e .  S o m e  of  t h a t  m a t e r i a l  w a s  
p r o d u c e d  d u r i n g  W o r l d  W a r  I I ,  a n d ,  f o r  t he  u s e  f o r  w h i c h  i t  w a s  
i n t e n d e d ,  s e r v e d  a d e q u a t e l y .  N o w  w e  a r e  h a p p y  to  s a y  t h a t  t h e  
d e v e l o p m e n t  h a s  p r o g r e s s e d  to  t h e  p o i n t  w h e r e  two  d i f f e r e n t  c h r o m i u m -  
m a n g a n e s e  c o m p o s i t i o n s  c a n  s u c c e s s f u l l y  r e p l a c e  t w o  o f  t h e  m o r e  
p o p u l a r  g r a d e s  of  s t a i n l e s s  s t e e l  w h i c h  c o n t a i n  h i g h  p e r c e n t a g e s  o f  
n i c k e  1. 

Y o u  k n o w ,  t oo ,  t h a t  d u r i n g  W o r l d  W a r  II  a n d  l a t e r ,  t h e  e l e m e n t  
c o l u m b i u m  w a s  i n  s h o r t  s u p p l y ,  d e s p e r a t e l y  s o ,  a s  a m a t t e r  o f  f a c t ,  
C o l u m b i u m  i s  a m o s t  i m p o r t a n t  e l e m e n t  i n  t h e  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  w h i c h  a r e  u s e d  a t  h i g h  t e m p e r a t u r e s  a n d  i n  a t o m i c  e n e r g y  
p r o d u c t i o n .  O n c e  a g a i n  o u r  T e c h n i c a l  C o m m i t t e e  o n  S t a i n l e s s  S t e e l  
w a s  a b l e ,  b e c a u s e  o f  i t s  k n o w l e d g e ,  e x p e r i e n c e ,  a n d  s k i l l ,  t o  
s u b s t i t u t e  t a n t a l u m  o r  c o m b i n a t i o n s  o f  t a n t a l u m  a n d  c o l u m b i u m  to  
m a i n t a i n  p r o d u c t i o n  w i t h o u t  n o t i c e a b l e  s a c r i f i c e  i n  q u a l i t y  o r  
p e r f o r m a n c e .  
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T h e s e  a r e  b u t  a f e w  of  t h e  a c c o m p l i s h m e n t s  of  o u r  t e c h n i c a l  

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

N o w ,  i n  a b r o a d e r  f i e l d  l e t  u s  d i s c u s s  f o r  a m o m e n t  s o m e  o t h e r  
o u t s t a n d i n g  a c c o m p l i s h m e n t s  of t he  i n d u s t r y ,  f o r  w h i c h  o u r  t e c h n i c a l  
c o m m i t t e e s  c a n  t a k e  l i t t l e  o r  no  c r e d i t .  

F i r s t  h a s  b e e n  t h e  v i g o r o u s  a n d  r e l e n t l e s s  p u r s u i t  of  n e w  
s o u r c e s  of  i r o n  o r e s  b y  m e m b e r s  o f  t h e  i r o n  a n d  s t e e l  i n d l l s t r y .  
T h e s e  s e a r c h e s  h a v e  r e s u l t e d  i n  t h e  d e v e l o p m e n t  o f  n e w  h i g h - g r a d e  
s h i p p i n g  o r e  a r e a s  i n  V e n e z u e l a ,  P e r u ,  L i b e r i a ,  a n d  L a b r a d o r .  A s  
a m a t t e r  of  f a c t ,  we  a r e  r e c e i v i n g  o r e s  f r o m  t h r e e  o f  t h o s e  s o u r c e s ;  
a n d  h e a v y  s h i p m e n t s  o f  L a b r a d o r  o r e s  w i l l  c o m m e n c e  s o m e t i m e  t h i s  
y e a r .  A t  t h e  s a m e  t i m e ,  o u r  c o m p a n i e s  h a v e  s o u g h t  o u t  n e w  s o u r c e s  
o f  m a n g a n e s e  o r e  a n d  h e a v y  t o n n a g e s  h a v e  b e e n  r e c e i v e d  f r o m  M e x i c o ,  
C h i l e ,  a n d  B r a z i l .  

O u r  d e v e l o p m e n t  o f  a p r o c e s s  t o  t a p  t h e  t a c o n i t e  r e s e r v e s  o f  
t h e  L a k e  S u p e r i o r  r e g i o n  h a s  b e e n  o n e  of  t h e  o u t s t a n d i n g  f e a t s  o f  t h e  
i n d u s t r i a l  e r a .  M y  c o l l e a g u e ,  M r .  P a r k e r ,  h a s  t o l d  m e  t h a t  i n  a 
t a l k  w h i c h  h e  g a v e  i n  B a l t i m o r e  i n  1943 h e  p r e d i c t e d  a s o l u t i o n  to  
t h e  t a c o n i t e  p r o b l e m  b e f o r e  t h e  n e e d  f o r  i t  h a d  a r i s e n .  H i s  a u d i e n c e  
l a u g h e d  s k e p t i c a l l y .  T h e  h u m o r o u s  s t a t e m e n t  w h i c h  h e  m a d e  w a s :  
" H a v e  f a i t h  i n  t h e  t e c h n i c a l  a n d  r e s e a r c h  m e n  o f  t h e  s t e e l  i n d u s t r y .  
W h e n  t h e  p r o b l e m  a r i s e s  t h e y  w i l l  s o l v e  i t ,  i f  t h e y  h a v e  n o t  
a n t i c i p a t e d  i t .  " 

I t  i s  l i t t l e  m o r e  t h a n  10 y e a r s  s i n c e  t h a t  s t a t e m e n t  w a s  m a d e ,  
y e t  t h e  i n v e s t m e n t  i n  t a c o n i t e  b e n e f i c i a t i o n  p l a n t s  i n  t h e  L a k e  S u p e r i o r  
r e g i o n  i s ,  a s  of  t h i s  m o m e n t ,  n e a r l y  o n e  b i l l i o n  d o l l a r s .  I t  i s  
e x p e c t e d  t h a t  w i t h i n  t h e  n e x t  10 y e a r s  w e  s h a l l  h a v e  c a p a c i t y  to  
p r o d u c e  s o m e t h i n g  o n  t h e  o r d e r  of 35 to  40 m i l l i o n  t o n s  of  i r o n -  
b e a r i n g  p e l l e t s  p e r  y e a r .  T h o s e  p e l l e t s  w i l l  c o n t a i n  f r o m  62 to  
68 p e r c e n t  i r o n ,  a s  c o m p a r e d  w i t h  t h e  50 to  51 p e r c e n t  i r o n  c o n t a i n e d  
i n  p r e s e n t  L a k e  S u p e r i o r  s h i p p i n g  o r e s .  
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Thi s  t a c o n i t e  d e v e l o p m e n t  r e p r e s e n t s  only  ha l f  the  p r o b l e m .  
The  p lan t s  wh ich  a r e  p r e s e n t l y  b e i n g  bui l t  hand le  only  the  m a g n e t i c  
type of t a c o n i t e  rock .  L o o m i n g  equa l ly  l a r g e  fo r  the fu tu re  a r e  the  
n o n m a g n e t i c  t y p e s  of rock ,  known as  j a s p e r ,  wh ich  cannot  be  
e c o n o m i c a l l y  b e n e f i c i a t e d  by m a g n e t i c  m e t h o d s .  Much  w o r k  i s  
b e i n g  done on f lo t a t i on  m e t h o d s ,  and h e r e  I w i sh  to p r e d i c t  tha t  
b e f o r e  the  n e c e s s i t y  f o r  t h e i r  u s e  i s  on us ,  th i s  p r o b l e m  a l s o  w i l l  
be so lved .  

Our  i n d u s t r y  has  d e v e l o p e d  c o a l - w a s h i n g  m a c h i n e r y  wh ich  
m a k e s  h i t h e r t o  u n u s a b l e  coa l s  a v a i l a b l e  o r  i m p r o v e s  s u b s t a n t i a l l y  
coa l s  wh ich  p r e v i o u s l y  w e r e  on the  v e r g e  of b e i n g  u n s a t i s f a c t o r y .  
Some  of t h e s e  un i t s  have  a c a p a c i t y  to hand l e  5 ,000  tons  of coa l  in  
one  day. T h e r e  a r e  m a n y  o t h e r  p r o j e c t s  of a s i m i l a r  s o r t  go ing  on, 
but  i t  would  c o n s u m e  too m u c h  t i m e  to ta lk  about  t h e m  al l .  

In the  d i r e c t  a r e a  of s t e e l m a k i n g ,  e x p e r i m e n t a l  and d e v e l o p m e n t  
w o r k  s t i l l  c o n t i n u e s  on con t inuous  cas t ing .  T h e r e  i s  no q u e s t i o n  
in m y  m i n d  but  tha t  t h e r e  w i l l  be m a n y  con t inuous  c a s t i n g  p l an t s  in  
o p e r a t i o n  in th i s  c o u n t r y  w i th in  a v e r y  few y e a r s '  t i m e .  

That  is  not  to say  that  th i s  p r o c e s s  w i l l  s u c c e s s f u l l y  d i s p l a c e  
the  c o n v e n t i o n a l  p r o c e s s e s  now in o p e r a t i o n ;  i t  w i l l  s u p p l e m e n t  t h e m .  
E x p e r i m e n t s  wi th  the t u r b o h e a r t h  s t i l l  con t inue  to show g r e a t  p r o m i s e ,  
and,  when  t h e s e  e x p e r i m e n t s  a r e  s u c c e s s f u l l y  conc luded ,  an add i -  
t i o n a l  s u p p l e m e n t a l  m e t h o d  of p r o d u c t i o n  wi l l  be ou r s .  

N e w e s t  of the  w o n d e r  p r o c e s s e s  i s  v a c u u m  m e l t i n g .  It i s  a 
d i f f i cu l t  and  e x p e n s i v e  p r o c e d u r e ,  but  one which  d e l i v e r s  a p r o d u c t  
and  w h i c h  i s  s u p e r i o r  in  s o m e  of i t s  p h y s i c a l  c h a r a c t e r i s t i c s  to 
a n y t h i n g  now b e i n g  m a n u f a c t u r e d  by c o n v e n t i o n a l  m e a n s .  T h e r e  i s  
no q u e s t i o n  of i t s  p l a c e  in  the fu tu re .  The  m a t e r i a l s  wh ich  i t  w i l l  
d e l i v e r  wi l l  be  v i t a l  in d y n a m i c  a p p l i c a t i o n s  such  as  in  a i r c r a f t ,  
u s i n g  the  w o r d  in  i t s  b r o a d e s t  s e n s e .  

Our  i n d u s t r y  ha s  adop ted  and i s  p u r s u i n g  i n s t a l l a t i o n  of hot  
e x t r u s i o n  p l an t s  at  a r a p i d  r a t e .  Th is  m e t h o d  of p r o d u c t i o n  p e r m i t s  
the  e x t r u s i o n  of s o l i d  b a r s ,  ho l low tubes ,  and o t h e r  f o r m s  of m a t e r -  
i a l s  w h i c h  could  not  be p r o d u c e d  by any o t h e r  m e t h o d .  S t ee l s  and  
s e c t i o n s  wh ich  a r e  c o m p l e t e l y  u n r o l l a b l e  can  be and  have  b e e n  s u c -  
c e s s f u l l y  e x t r u d e d .  
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O u r  C o m m i t t e e  on G e n e r a l  R e s e a r c h  s u p e r v i s e s  r e s e a r c h  w o r k  

in m a n y  t e c h n i c a l  i n s t i t u t i o n s .  We have  done m u c h  w o r k  in  the 
p h y s i c a l  c h e m i s t r y  of s t e e l m a k i n g ;  and out  of tha t  w o r k  h a s  c o m e  a 
new t h e o r y  of s l a g s  and a new u n d e r s t a n d i n g  of wha t  h a p p e n s  b e t w e e n  
s l a g  and  m e t a l  as  the s t e e l m a k i n g  p r o c e s s  p r o c e e d s .  

We do a g r e a t  dea l  of w o r k  in the f i e ld  of w e l d i n g  r e s e a r c h ,  
bo th  p r a c t i c a l  and t h e o ? e t i c a l .  At a s t a t e  u n i v e r s i t y  we a r e  e n d e a v -  
o r i n g  to d e v e l o p  new r e f r a c t o r i e s  fo r  b l a s t  f u r n a c e s  and o p e n - h e a r t h  
f u r n a c e s  and  to i m p r o v e  the s c i e n c e  of g e o p h y s i c s .  We a r e  w o r k i n g  
c o n s t a n t l y  wi th  the  N a t i o n a l  B u r e a u  o f  S t a n d a r d s  to i m p r o v e  e x i s t i n g  
s t a n d a r d s  and  d e v e l o p  new ones .  At a r e s e a r c h  i n s t i t u t e  we  h a v e  
d e v e l o p e d  i r o n  w h i c h  i s  p u r e r  than  any h i t h e r t o  m a d e ,  w h i c h  we u s e  
l a r g e l y  in  e x p e r i m e n t a l  w o r k .  

I do not  w a n t  to o v e r b u r d e n  you  wi th  wha t  we have  done and a r e  
doing,  but  I c anno t  he lp  c a l l i n g  to y o u r  a t t e n t i o n  the  c o o p e r a t i v e  
e f f o r t  in  w h i c h  we a r e  p r e s e n t l y  e n g a g e d  wi th  the D e p a r t m e n t  of 
D e f e n s e  in  the s i m p l i f i c a t i o n  of G o v e r n m e n t  s p e c i f i c a t i o n s  f o r  s t e e l .  

A l i t t l e  o v e r  two y e a r s  ago we w e r e  r e q u e s t e d  to supply  p r o -  
f e s s i o n a l  a s s i s t a n c e  in  a p r o g r a m  w h i c h  w a s  a i m e d  a t  s i m p l i f y i n g  Gov-  
e r n m e n t  s p e c i f i c a t i o n s  and  cu t t i ng  down t h e i r  n u m b e r .  We h a v e  
w r i t t e n  t h r e e  h a n d b o o k s ,  w h i c h  have  b e e n  p u b l i s h e d ,  and  h a v e  sub -  
m i t t e d  18 f u n d a m e n t a l  s p e c i f i c a t i o n s  f o r  18 s t e e l  p r o d u c t s ,  w h i c h  a r e  
p r e s e n t l y  b e i n g  c i r c u l a t e d  a m o n g  the  m i l i t a r y  and  c i v i l i a n  d e p a r t m e n t s  
f o r  a p p r o v a l .  I t  is  e x p e c t e d  tha t  t h e s e  18 s p e c i f i c a t i o n s  w i l l  r e p l a c e  
m a n y  t i m e s  tha t  n u m b e r  of s p e c i f i c a t i o n s  now c u r r e n t .  

We have  p u b l i s h e d  f o r  the  S tee l  D i v i s i o n  of the D e p a r t m e n t  of 
C o m m e r c e  a m a n u a l  e n t i t l e d  " I r o n  and S t ee l  I n d u s t r i a l  D e f e n s e  P l a n n i n g  
M a n u a l ,  " w h i c h  s t r e s s e d  p r e a t t a c k  p l a n n i n g  in  i t s  b r o a d e s t  a s p e c t s .  
S e c r e t a r y  W e e k s  s a i d  in  h i s  l e t t e r  of t r a n s m i t t a l  of th i s  m a n u a l :  

"I b e l i e v e  i t  i s  of t r e m e n d o u s  i m p o r t a n c e  to n a t i o n a l  s e c u r i t y  
f o r  e x e c u t i v e s  in  e a c h  e n t e r p r i s e  in i r o n  and s t e e l  to s t u d y  th i s  
h i g h l y  v i t a l  m a n u a l .  As a r e s u l t  t hey  w i l l  be ab le  to s o l v e  t h e i r  
d e f e n s e  p r o b l e m s  m o r e  swi f t l y  and  w i s e l y .  " 

We have  p u b l i s h e d  too,  at  the  s u g g e s t i o n  of the D e p a r t m e n t  of 
D e f e n s e ,  a m a n u a l  w h i c h  l i s t s  a l l  a u x i l i a r y  f u r n a c e  e q u i p m e n t  in  
b a s i c  o p e n - h e a r t h  f u r n a c e  p l an t s .  The  p r i m a r y  r e a s o n  fo r  the pub l i -  
c a t i o n  of s u c h  a m a n u a l  i s  " to  r e n d e r  a s s i s t a n c e  in r e t u r n i n g  s t e e l -  
p r o d u c i n g  f a c i l i t i e s  to p r o d u c t i o n  a t  the e a r l i e s t  p o s s i b l e  t i m e  in  
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the  e v e n t  of d e s t r u c t i o n  by a i r  r a id .  U n d e r  t h o s e  cond i t i ons  a k n o w I -  
edge  of p lan t s  wi th  s i m i l a r  f a c i l i t i e s  to t hose  d e s t r o y e d  wi l l  enab l e  
e a r l y  r e s t o r a t i o n  t h rough  the u se  of m a i n t e n a n c e  s p a r e s  of s i m i l a r  
d i m e n s i o n s  and  c a p a c i t i e s  f r o m  o t h e r  p lan t s .  " 

Tha t  v o l u m e  is  a c o m p a n i o n  v o l u m e  to one wh ich  g i v e s  c o m -  
p le t e  p e r f o r m a n c e  and capac i t y  c h a r a c t e r i s t i c s  of a l l  the o p e n - h e a r t h  
shops  in the  Un i t ed  S ta tes  by s i z e  and type of f u r n a c e .  In o r d e r  to 
i m p l e m e n t  tha t  idea ,  the C o m m i t t e e  on M a n u f a c t u r i n g  P r o b l e m s  h a s  
p u r s u e d  a p r o g r a m  of p lan t  v i s i t s  a i m e d  t o w a r d  f a m i l i a r i z i n g  the  
e n t i r e  g roup  wi th  the m a j o r  m i l l s  in  the  i n d u s t r y .  In c a s e  of an 
a l l - o u t  a t t ack ,  we would  be r e a d y  to e x c h a n g e  p e r s o n n e l  shou ld  tha t  
a c t i o n  e v e r  b e c o m e  n e c e s s a r y .  

F o r  m a n y  y e a r s  the In s t i t u t e  has  p u b l i s h e d  p e r i o d i c a l l y  a 
D i r e c t o r y  of I r o n  and S tee l  W o r k s  of the Un i t ed  S ta tes  and Canada ,  
w h i c h  l i s t s  the  loca t ion ,  the p r i m a r y  e q u i p m e n t ,  the p r o d u c t s  and  
c a p a c i t i e s  of e a c h  ind iv idua l  p lan t  of the i r o n  and s t e e l  i n d u s t r y .  
F r o m  the  D i r e c t o r y  an e x p e r t  can  d e v e l o p  i n f o r m a t i o n  c o n c e r n i n g  
m i l l s  wh ich  can  be c o n v e r t e d  f r o m  p e a c e t i m e  to w a r t i m e  p r o d u c t i o n - -  
f o r  e x a m p l e ,  t h o s e  m i l l s  which  can be c o n v e r t e d  f r o m  the p r o d u c t i o n  
of s h e e t s  to l ight  and i n t e r m e d i a t e  p l a t e s  fo r  sh ipbu i ld ing .  

T h e r e  a r e  o t h e r  e x a m p l e s  of u s e f u l  w o r k  by Ins t i t u t e  c o m m i t t e e s .  
F o r  e x a m p l e ,  t h e r e  is  the w a t c h f u l n e s s  and f o r w a r d  t h ink ing  of ou r  
C o m m i t t e e  on I r o n  and S tee l  Scrap .  Scrap ,  the m a t e r i a l  w h i c h  is  so 
e s s e n t i a l  to the  p r o d u c t i o n  of s t e e l ,  is  one of the  k e y s  to avo id ing  
de fea t  in any fu tu re  way, You m u s t  k e e p  s c r a p  in m i n d  at a l l  t i m e s  if  
you a r e  s i n c e r e l y  i n t e r e s t e d  in p r o t e c t i n g  th i s  c o u n t r y  and p r e p a r i n g  i t  
fo r  a l l - o u t  d e f e n s e .  

A s c r a p  c r i s i s ,  such  as we had  in  W o r l d  War  II, cou ld  be v i t a l  
in  the next  s t r u g g l e .  Ye t  the fac t  is  tha t  our  G o v e r n m e n t  ha s  b e e n  
p e r m i t t i n g  m o r e  and m o r e  s c r a p  to be e x p o r t e d  f r o m  th i s  c o u n t r y  
r e c e n t l y .  It  m a y  tu rn  out to be a r e p e t i t i o n  of h i s t o r y .  

E v e r y  ton of s c r a p  which  is  r e t a i n e d  in th i s  c o u n t r y  is  a p r o t e c -  
t ion  a g a i n s t  a c r i t i c a l  s h o r t a g e  in  a w a r  e m e r g e n c y .  If we a r e  to 
r e m a i n  p r e p a r e d  fo r  a l l - o u t  p r o d u c t i o n  of s t e e l ,  i t  i s  a d v i s a b l e  tha t  
we c o n s e r v e  wi th in  ou r  s h o r e s  the  m o n t h l y  m a r g i n a l  s c r a p  t o n n a g e s  
wh ich  b e c o m e  so c u m u l a t i v e  if t hey  a r e  e x p o r t e d  and los t  f o r e v e r .  

With the cons t ruc . t ion  of n o n i n t e g r a t e d  s t e e l m a k i n g  f a c i l i t i e s  
in f o r e i g n  c o u n t r i e s ,  the d e m a n d  fo r  s c r a p  has  i n c r e a s e d .  U n l e s s  

11 



:1352 
t h e s e  c o u n t r i e s  p r o v i d e  a d d i t i o n a l  b l a s t - f u r n a c e  f a c i l i t i e s ,  t hey  wi l l  
l ack  the m e t a l l i c s  to o p e r a t e  t h e i r  steelmaking f a c i l i t i e s  at  c a p a c i t y  
wi thou t  the  i m p o r t a t i o n  of f o r e i g n  s c r a p .  This  c o u n t r y  i s  the  only  
m a j o r  c o u n t r y  wi th  a s c r a p  r e s e r v e .  When  i t  i s  r e a l i z e d  tha t  m e r e l y  
by i n c r e a s i n g  the s c r a p  c h a r g e ,  the n o r m a l  p r o d u c t i o n  of s t e e l  can  
be i n c r e a s e d  by a p p r o x i m a t e l y  5 to 7 p e r c e n t ,  wh ich  a t  c a p a c i t y  
o p e r a t i o n s  would  a m o u n t  to s o m e  6 to 8 m i l l i o n  tons  of s t e e l  i ngo t s ,  
the  i m p o r t a n c e  of an a d e q u a t e  s c r a p  r e s e r v e  in  the  c o u n t r y  i s  s e l f -  
ev iden t .  

I have  to ld  you a l i t t l e  about  wha t  the I n s t i t u t e  does .  I t  m a y  
a l s o  be he lp fu l  to t e l l  you a few th ings  that  the  I n s t i t u t e  does  not  do. 

It has  no p o w e r  to d i c t a t e  o r  d i r e c t  the  a c t i v i t i e s  of i t s  m e m b e r s .  
It  h a s  no th ing  to do wi th  i r o n  and s t e e l  p r i c e s .  It  has  no th ing  w h a t e v e r  
to do wi th  the  s a l e  of s t e e l  or  the d i s t r i b u t i o n  of o r d e r s .  It hae  no 
c o n n e c t i o n  with  c o l l e c t i v e - b a r g a i n i n g  n e g o t i a t i o n s .  T h e s e  and  m a n y  
other  m a t t e r s  a r e  a l l  fo r  the  i n d i v i d u a l  c o m p a n i e s  to r e s o l v e  in  t h e i r  
own r e s p e c t i v e  ways .  

The I n s t i t u t e  is  p u r e l y  a v o l u n t a r y  o r g a n i z a t i o n ,  d e p e n d i n g  
h e a v i l y  on the  c o o p e r a t i o n  of i t s  m e m b e r s .  F o r t u n a t e l y ,  t h e r e  i s  a 
h igh  s p i r i t  of c o o p e r a t i o n  in th i s  i n d u s t r y .  Th i s  m e a n s  tha t  the  
In s t i t u t e  i s  ab le  to do u s e f u l  th ings  fo r  the s t e e l  i n d u s t r y  as  a who le .  

The  I n s t i t u t e  p r o v i d e s  a m e e t i n g  p l ace  and m e c h a n i s m s  to f a c i l i t a t e  
d i s c u s s i o n  and i n t e r c h a n g e  of i n f o r m a t i o n  on c o m m o n  i n d u s t r y -  
w ide  p r o b l e m s .  This  we do t h r o u g h  the c o m m i t t e e s ,  t h r o u g h  ou r  
g e n e r a l  m e e t i n g  and r e g i o n a l  m e e t i n g s ,  and t h r o u g h  our  pub l i ca t i ons .  

I n c i d e n t a l l y ,  I would  l ike  to t e l l  you a Little s t o r y  h e r e  about  
Dr.  K e t t e r i n g .  It  i s  an old  s t o ry ,  about  the  t i m e  that  L i n d b e r g h  
f lew the At lan t i c .  He  was  busy  wi th  a p r o b l e m  in the  l a b o r a t o r y .  One 
of h i s  a s s i s t a n t s  c a m e  in  and  sa id ,  " L i n d b e r g h  has  l anded  in  P a r i s .  " 
Dr.  K e t t e r i n g  a b s e n t - m i n d e d l y  sa id ,  "Oh, is  that  s o ? "  He sa id ,  
"Yes .  He f lew the  At l an t i c  nons top .  " Dr. K e t t e r i n g  sa id ,  " T h a t ' s  
f ine .  " H i s  a s s i s t a n t  s t i l l  f e l t  he had  not r e g i s t e r e d  and he sa id ,  "He 
did i t  a lone .  " Dr .  K e t t e r i n g  sa id ,  " T h a t ' s  f ine.  Te l l  h i m  to t r y  i t  
wi th  a c o m m i t t e e .  " T h e r e  i s  a m o r a l  in that  s t o ry .  F r o m  the  way  
you l aughed ,  I know tha t  you have  a l l  s e r v e d  on c o m m i t t e e s .  

C o m m i t t e e s  don ' t  s t a r t  f unc t i on ing  w h e n  they  a r e  o r g a n i z e d .  
T h e r e  is  the  m a t t e r  of i n d i v i d u a l i t i e s ,  p e r s o n a l i t i e s ,  egos ,  d i f f e r e n c e s  
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of  opinion.  And t h e r e  i s  the  s h a k e d o w n  p e r i o d .  That  i s  qui te  a 
c o n s i d e r a b l e  p e r i o d  s o m e t i m e s  b e f o r e  a c o m m i t t e e  r e a l l y  b e g i n s  
to funct ion .  

In the I n s t i t u t e  we have  gone t h r o u g h  that  s h a k e d o w n  pe r iod .  
R e p l a c e m e n t  of ou r  c o m m i t t e e s  c o m e s  e v e r y  two y e a r s  o r  s o m e t h i n g  
l ike  that .  So ou r  c o m m i t ~ e e s  now a r e  o r g a n i z e d  to r e a l l y  do a job. 
As  new m e m b e r s  c o m e  in,  the,y get  in  Line. 

Now, that  m e a n s  a lot  in a p e r i o d  o f  e m e r g e n c y .  I e x p e c t  tha t  
a l l  of  you h a v e  b e e n  th rough  W o r l d  W a r  H. You know tha t  we had  
a s h a k e d o w n  p e r i o d  h e r e  in  W a s h i n g t o n  tha t  l a s t e d  n e a r l y  two y e a r s  
b e f o r e  we got a War  P r o d u c t i o n  B o a r d  tha t  r e a l l y  f u n c t i o n e d  as  
f a r  as  the  s t e e l  i n d u s t r y  was  c o n c e r n e d .  That  w a s  p a r t l y  due to the  
fau l t  of the  s t e e l  i n d u s t r y .  So t h e r e  i s  a va lue  to h a v i n g  c o m m i t t e e s  
that  a r e  g o i n g  c o n c e r n s .  

The I n s t i t u t e  h a s  about  55 c o m m i t t e e s .  In 1954 we had  about  
260 c o m m i t t e e  m e e t i n g s .  On t h e s e  co r~ rn i t t ee s  a r e  o v e r  600 m e n  
of the  i r o n  and  s t e e l  c o m p a n i e s .  

In add i t i on  to ou r  t e c h n i c a l  c o m m i t t e e s ,  we have  c o m m i t t e e s  
on publ ic  r e l a t i o n s ,  s t a t i s t i c s ,  i n d u s t r i a l  r e l a t i o n s ,  c o m m e r c i a l  
r e s e a r c h ,  p ig  i r on ,  f o r e i g n  t r a d e ,  i r o n  and s t e e l  s c r a p ,  and n u m e r -  
ous  o t h e r  a c t i v i t i e s .  

The m e n  on t h e s e  I n s t i t u t e  c o m m i t t e e s  a r e  e x p e r t s  in  t h e i r  
f i e l d s .  T h e y  know t h e i r  way a r o u n d  in  th i s  h igh ly  c o m p l e x  s t e e l  
i n d u s t r y .  T h e y  know how to w o r k  t o g e t h e r  wi th  o t h e r  c o m m i t t e e  
m e m b e r s .  They  know e a c h  o t h e r ' s  p r o b l e m s .  They  a r e  h a r d - w o r k i n g ,  
c o n s c i e n t i o u s  i nd iv idua l s .  

It i s  m y  s i n c e r e  b e l i e f  that  c o n s i d e r a t i o n  m i g h t  w e l l  be g iven  
to the  d e s i r a b i l i t y  of u t i l i z i n g  the I n s t i t u t e  c o m m i t t e e s  in  the  p r o m p t  
and  e f f e c t i v e  m o b i l i z a t i o n  of the  s t e e l  i n d u s t r y  in  a w a r  e m e r g e n c y ,  
t h e r e b y  e l i m i n a t i n g  d u p l i c a t i o n  of e f fo r t ,  and u n n e c e s s a r y  d e l a y s  
w h i c h  have  b e e n  e x p e r i e n c e d  in  the  pas t .  

It  s e e m s  obvious  to m e  that  the w a r  e f fo r t  would  b e n e f i t  by 
s u c h  a m o v e .  The I n s t i t u t e  c o m m i t t e e s  would  not  h a v e  to s p e n d  
v a l u a b l e  t i m e  ge t t i ng  b a c k g r o u n d  k n o w l e d g e  about  the  s t e e l  i n d u s t r y .  
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Given  an  u n d e r s t a n d i n g  of the  r e q u i r e m e n t s  and p r o b l e m s  of  

the  m i l i t a r y  f o r c e s ,  I know they  would  func t ion  wi th  i n i t i a t i v e  and  
i n g e n u i t y .  

The A r m e d  F o r c e s  a r e  f a c e d  wi th  a c o n s t a n t l y  c h a n g i n g  s e t  
of r e q u i r e m e n t s  fo r  s t e e l  p r o d u c t s  fo r  w a r  p u r p o s e s .  The s t e e l  
i n d u s t r y  i s  c o n s t a n t l y  i m p r o v i n g  and chang ing  i t s  f a c i l i t i e s  to m e e t  
the  r e q u i r e m e n t s  of i t s  p e a c e t i m e  c u s t o m e r s .  To the  ex t en t  tha t  the  
A r m e d  F o r c e s  can  m a i n t a i n  c o o r d i n a t i o n  wi th  the  d e v e l o p m e n t s  of 
i n d u s t r y ,  the  p r o b l e m  of w a r  m o b i l i z a t i o n  w i l l  have  a p r a c t i c a l  
so lu t ion ,  e x p e d i t i o u s l y  and  e c o n o m i c a l l y .  

F r e q u e n t l y  the q u e s t i o n  i s  r a i s e d  as  to w h e t h e r  the  s t e e l  
i n d u s t r y  in  the  U n i t e d  S t a t e s  m i g h t  be knocked  out qu ick ly  by  e n e m y  
bombing .  We have  p r e p a r e d  a few s l i d e s  wh ich  show the l o c a t i o n  
of the  p r i n c i p a l  s t e e l ' - p r o d u c i n g  p l a n t s  i n  t h i s  c o u n t r y .  T h e y  w i l l  
be h e l p f u l  i n  our  c o n s i d e r a t i o n  of the  v u l n e r a b i l i t y  of the s t e e l  i n d u s t r y .  

In the  i r o n  and  s t e e l  i n d u s t r y ,  p lan t  l o c a t i o n s  depend  h e a v i l y  
upon the l o c a t i o n  of r a w  m a t e r i a l s  and the  a v a i l a b i l i t y  of cheap  t r a n s -  
p o r t a t i o n  f o r  h a u l i n g  t h e m .  F e w  peop le  know tha t  n e a r l y  f o u r  t o n s  
of  r a w  m a t e r i a l s  have  to be a s s e m b l e d  in  o r d e r  to m a k e  a ton  of  
f i n i s h e d  s t e e l  p r o d u c t s .  T h a t  f i g u r e  does  not  i n c l u d e  w a t e r ,  a i r ,  
n a t u r a l  gas ,  and  o t h e r  i t e m s  which  a r e  u s e d  in  l a r g e  q u a n t i t i e s .  

F o r  e a c h  ton of f i n i s h e d  s t e e l  sh ipped ,  o v e r  3 ,000  pounds  of  
i r o n  o r e  a r e  u sed ,  on the a v e r a g e ,  as  w e l l  a s  n e a r l y  2 , 3 0 0  pounds  
of coal ,  o v e r  500 pounds  of p u r c h a s e d  s c r a p ,  900 pounds  of l i m e s t o n e  
and  o t h e r  f l uxes ,  200 pounds  of fue l  oi l ,  and s m a l l e r  q u a n t i t i e s  of 
t a r  and  p i tch ,  m a n g a n e s e ,  a l l o y i n g  m e t a l s ,  and  n o n f e r r o u s  m e t a l s .  
T h e r e f o r e ,  i t  m u s t  be obv ious  tha t  a c c e s s i b i l i t y  of r a w  m a t e r i a l s  i s  
of u t m o s t  i m p o r t a n c e  in  the  cho ice  of l oca t i on  fo r  a l a r g e  s t e e l m a k i n g  
p lan t .  

In add i t i on  to r a w  m a t e r i a l s  and the a d e q u a c y  of t r a n s p o r t a t i o n  
f a c i l i t i e s ,  o t h e r  f a c t o r s  i nc lude  the n e a r n e s s  of l a r g e  s t e e l - c o n s u m i n g  
m a r k e t s ,  the  a v a i l a b i l i t y  of huge q u a n t i t i e s  of f r e s h  w a t e r ,  the  l a b o r  
supp ly ,  and the a v a i l a b i l i t y  of l a r g e  t r a c t s  of land.  

But  s t i l l  the  s t e e l  i n d u s t r y  i s  not  i n f l e x i b l y  con f ined  to one or  
a few f ixed  l o c a t i o n s .  T h i s  i s  a b ig  c o u n t r y  and t h e r e  a r e  n u m e r o u s  
good l o c a t i o n s  fo r  s t e e l  p l an t s .  O v e r  the y e a r s  the  s t e e l  i n d u s t r y  
h a s  g r a d u a l l y  gone into  new l o c a t i o n s .  I t  h a s  b e e n  d i s p e r s i n g .  T h i s  
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wi l l  be b o r n e  out  by the fo l l owing  c h a r t s .  T h e y  i n d i c a t e  a w i d e  d i s -  
p e r s i o n  and a c o n s e q u e n t  s u b s t a n t i a l  m e a s u r e  o f  s a fe ty .  

C h a r t  1, page  16. - - T h i s  c h a r t  i s  a m a p  of the e n t i r e  U n i t e d  S t a t e s ,  
s h o w i n g  the m a j o r  s o u r c e s  of the  s t e e l  i n d u s t r y ' s  r a w  m a t e r i a l s  in  
th i s  c o u n t r y  and the p r i n c i p a l  a r e a s  w h e r e  s t e e l m a k i n g  p l an t s  a r e  
l o c a t e d .  

The  c i r c l e s  show the m a j o r  a r e a s  fo r  s t e e l m a k i n g .  The  s y m b o l  
w h i c h  i s  the ou t l ine  of a f a c t o r y  is  the a r t i s t ' s  way  of i n d i c a t i n g  
tha t  f i n i s h e d  s t e e l  is  p r o d u c e d  in tha t  s t a t e .  The s h a d e d  a r e a s - -  
d i a g o n a l  l i n e s - - i n d i c a t e  cok ing  coa l  d e p o s i t s .  The  s o l i d  b l a c k  a r e a s  
i n d i c a t e  i r o n  o r e  r e s e r v e s .  

C h a r t  2, page  17. - - T h i s  c h a r t  is  a c l o s e u p  m a p  of the e a s t e r n  
s e a b o a r d .  It shows  the  a r e a  in  w h i c h  we have  about  17 .6  m i l l i o n  
tons  of s t e e l  capaci ty~ o r  about  14 p e r c e n t  of the  n a t i o n a l  to ta l ,  w h i c h  
e x c e e d s  125 m i l l i o n  tons .  The l a r g e r  p l an t s  a r e  at  B e t h l e h e m ,  
S t ee l t on ,  F a i r l e s s  H i l l s ,  and S p a r r o w s  Po in t .  

It  i s  h a r d  to i m a g i n e  tha t  th is  a r e a  wou ld  be  coml~le te ly  b o m b e d  
out  of b u s i n e s s ;  but  if i t  w e r e  k n o c k e d  out,  t h e r e  wou ld  r e m a i n  o v e r  
108 m i l l i o n  tons  of c a p a c i t y  in  o t h e r  p a r t s  of t h i s  c o u n t r y .  

T h e r e  a r e  o t h e r ,  s m a l l e r  p l an t s  in  th i s  a r e a .  T h e y  a r e  not  
i n d i c a t e d  on the  c h a r t .  The  s a m e  th ing  is  t r u e  in  a l l  the  c h a r t s  w h i c h  
you  w i l l  s ee .  Only the l a r g e r  p l an t s  a r e  i n d i c a t e d .  

C h a r t  3, page  18. - - T h i s  c h a r t  shows  a l a r g e  s e c t i o n  of the U n i t e d  
S t a t e s ,  i n c l u d i n g  w e s t e r n  New Y o r k  Sta te ,  w e s t e r n  P e n n s y l v a n i a  
wi th  the  e x c l u s i o n  of A l l e g h e n y  County ,  m o s t  of Ohio,  and W e s t  
V i r g i n i a .  

About  4 1 . 8  m i l l i o n  tons  of c a p a c i t y  a r e  in th i s  a r e a .  Tha t  i s  
equa l  to 33 .3  p e r c e n t  of the  n a t i o n a l  to ta l .  H o w e v e r ,  you  wi l l  no te  
tha t  the c e n t e r s  a r e  g e n e r a l l y  s o m e  d i s t a n c e  f r o m  one a n o t h e r .  
I t  i s  abou t  175 m i l e s  f r o m  L a c k a w a n n a ,  New Y o r k ,  to C l e v e l a n d .  It  
i s  about  160 m i l e s  f r o m  J o h n s t o w n  to L a c k a w a n n a .  It  i s  about  120 
m i l e s  f r o m  L o r a i n ,  Ohio,  to W e i r t o n ,  W e s t  V i r g i n i a .  Obv ious ly ,  
i t  wou ld  be a l m o s t  i m p o s s i b l e  to b o m b  and d e s t r o y  a l l  the  p l an t s  s h o w n  
on th i s  m a p ,  e x c e p t i n g  by n u m e r o u s  a t t a c k s .  
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C H A R T  2 

TOTAL A N N U A L  CAPACITY IN THIS AREA 
17,580,590 Tons 

(14% of National Total) 

At Bethlehem, Pa . . . . . . . . . . . . . . . . . .  3,214,000 tons 
At Steelton, Pa . . . . . . . . . . . . . . . . . . . . . .  1,356,000 tons 
At Fairless Hills, Pa . . . . . . . . . . . . . . .  2,200,000 tons 
At Sparrows Point, Md . . . . . . . . .  6,200,000 tons 
At Other Plants . . . . . . . . . . . . . . . . .  4,610,590 tons 
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1358 C H A R T  3 

i t |  

TOTAL ANNUAL  CAPACITY IN THIS AREA 
(Excluding Allegheny County, Pa.) 

41,840,030 Tons 
(33.3% of National Total) 

At Lackawann a, N. Y . . . . . . . . . . . . . . . .  5,100,000 tons 
At Johnstown, Pa . . . . . . . . . . . . . . . . . .  2,355,000 tons 
At Weirton, West Va . . . . . . . . . . . . . .  2,600,000 tons 
At Youngstown, O . . . . . . . . . . . . . . . . .  6,261,000 tons 
At Steubenville, O . . . . . . . . . . . . . . . . .  2,130,000 tons 
At Cleveland and Lorain . . . . . . . . . . . .  6,241,000 tons 
At Other Plants . . . . . . . . . . . . . . . . . . .  17,153,030 tons 
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C h a r t  4, page  20. - - T h i s  c h a r t  i s  a c l o s e u p  of A l l e g h e n y  County,  
which was  e x c l u d e d  f r o m  the p r e v i o u s  map.  Obvious ly ,  one o r  two 
H - b o m b s  would  do g r e a t  d a m a g e  in  th i s  a r ea .  T h e s e  p lan t s  a r e  
a l l  l o c a t e d  wi th in  a c i r c l e  wi th  a r a d i u s  of 25 m i l e s .  If a l l  the  p l an t s  
of the  s t e e l  i n d u s t r y  in  A l l e g h e n y  County  w e r e  k n o c k e d  out, about  11.2 
p e r c e n t  of the  n a t i o n a l  c apac i t y  would  be a f fec ted .  H o w e v e r ,  we would  
s t i l l  h a v e  111 o r  112 m i l l i o n  tons  of capac i t y  in  o t h e r  a r e a s ,  and tha t  
wou ld  be w e l l  o v e r  twice  the e s t i m a t e d  annua l  c a p a c i t y  of the s e c o n d -  
l a r g e s t  s t e e l - p r o d u c i n g  na t ion ,  Sovie t  Russ i a .  

C h a r t  5, page  2 1 . - - T h i s  c h a r t  shows  28 .4  p e r c e n t  of the n a t i o n a l  
s t e e l m a k i n g  capac i ty ,  l oca t ed  in  I l l i n o i s ,  Ind iana ,  and Mich igan ,  
p lus  one p lan t  in Ohio  and one p lan t  in  Minneso t a .  

One o r  two b o m b s  could  not  wipe  out th is  e n t i r e  a r e a ,  but  one 
o r  two b o m b s  in the v i c in i t y  of G a r y  and  Ind iana  H a r b o r  or  South 
C h icago  would  knock  out c o n s i d e r a b l e  capac i ty ,  as  the  f i g u r e s  show 
on the cha r t .  H o w e v e r ,  even  if Gary ,  Ind iana  H a r b o r ,  South Ch icago ,  
and E a s t  Ch icago  w e r e  c o m p l e t e l y  k n o c k e d  out, t h e r e  would  s t i l l  
be o v e r  13 m i l l i o n  tons  of capac i t y  lef t  in th i s  a r e a .  

C h a r t  6, page  22. - - T h i s  c h a r t  shows  the s t e e l - p r o d u c i n g  p lan t s  
in  the  South. They  a r e  f a r  r e m o v e d  f r o m  s t e e l  p lan ts  in o t h e r  geo-  
g r a p h i c a l  a r e a s .  H e r e  in th is  p a r t  of the South a r e  o v e r  7 m i l l i o n  
tons  of s t e e l  capaci ty ,  or  about  5 . 6  p e r c e n t  of the n a t i o n a l  to ta l .  

Th is  is  an i m p o r t a n t  and r a p i d l y  g r o w i n g  a r e a  in  the  s t e e l  i n d u s -  
t ry .  B a c k  in  1940 i t  a c c o u n t e d  fo r  only  4 p e r c e n t  of a m u c h  s m a l l e r  
t o t a l  n a t i o n a l  capac i ty .  

T h e r e  is  a n o t h e r  po in t  I would  l ike  you to no t i ce  as  fa r  as  the  
A l a b a m a  c a p a c i t y  is  c o n c e r n e d .  The n e e d  fo r  t r a n s p o r t a t i o n  is  at  a 
m i n i m u m  h e r e .  We a r e  p r a c t i c a l l y  on top of t h e i r  o r e  and cok ing  coal .  

C h a r t  7, page  23. --This c h a r t  shows  o v e r  5 . 6  m i l l i o n  tons  of 
s t e e l  c a p a c i t y  in  Texas ,  M i s s o u r i ,  C o l o r a d o ,  and Utah.  I don ' t  
h a v e  to t r y  to p r o v e  tha t  t h e s e  p l an t s  a r e  f a r  f r o m  one a n o t h e r .  It 
i s  s e l f - e v i d e n t  w h e n  we look at  the map .  

C h a r t  8, page 24. - - T h e  f ina l  c h a r t  shows  the s t e e l  p l an t s  on the  
w e s t  coas t ,  in  C a l i f o r n i a ,  Oregon ,  and Wash ing ton .  H e r e  we have  
o v e r  3 .6  m i l l i o n  tons  of capac i ty ,  o r  about  2 . 9  p e r c e n t  of the 
n a t i o n a l  to ta l .  This  i s  a n o t h e r  r a p i d l y  g r o w i n g  a r e a .  
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TOTAL ANNUAL CAPACITY IN 
14,128,600 Tons 

(11.2% of National Total) 
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CHART 5 ~-~J'G1 

DULUTH 

TOTAL  A N N U A L  C A P A C I T Y  IN THIS AREA 
35,720,700 Tons 

(28.4% of Nat iona l  T o t a l )  

A t  M idd le town,  O . . . . . . . . . . . . . . . . . . .  1,715,000 tons 
At  East Chicago, Ind . . . . . . . . . . . . . . . . .  2,676,000 tons 
At  Gary, Ind . . . . . . . . . . . . . . . . . . . . . . . .  7,196,000 tons 
At  Ind iana Harbor,  Ind . . . . . . . . . . . . .  5,000,000 tons 
At  South Chicago, III . . . . . . . . . . . . . . .  7,702,000 tons 
At  Grani te City, III . . . . . . . . . . . . . . . . .  1,290,000 tons 
At  Detroit, Mich . . . . . . . . . . . . . . . . . . .  3,825,000 tons 
At  Duluth, M inn  . . . . . . . . . . . . . . . . . . . . . .  973,000 tons 
At  Other Plants . . . . . . . . .  . . . . . . . . . .  5,343,700 tons 
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i 3 6 2  CHART 6 , 

TOTAL A N N U A L  CAPACITY IN THIS AREA 
7,044,020 Tons 

(5.6% of Notional Total) 

At Ensley, Ala . . . . . . . . . . . . . . . . . . . . . .  1,770,000 tons 
At  Fairfield, Ala . . . . . . . . . . . . . . . . . . .  2,227,000 tons 
At Atlanta, Ga . . . . . . . . . . . . . . . . . . . . . . .  300,000 tons 
At Ashland, Ky . . . . . . . . . . . . . . . . . . . . . . .  900,000 tons 
At Newport, Ky . . . . . . . . . . . . . . . . . . . . . . .  708,500 tons 
At Other Plants . . . . . . . . . . . . . . . . . . . . .  1,138,520 tons 
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t:364 
C H A R T  8 

WASH. 

PORTLAND 

! O R £ .  

PITTSBUR( 

TOTAL A N N U A L  CAPACITY IN THIS AREA 
3,664,470 Tons 

(2.9% of National Total) 

At Seattle, Wash . . . . . . . . . . . . . . . . . . . . . .  390,000 tons 
At  Portland, Oregon . . . . . . . . . . . . . . . . .  120,000 tons 
At  Fontana, Los Angeles and 

Torrance, Ca l ifornia . . . . . . . . . . . .  2,253,200 tons 
At Pittsburg, Emeryville, 

So. San Francisco and Niles . . . . . . . .  901,270 tons 
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1365  
W o r l d  W a r  H b r o u g h t  a t r e m e n d o u s  u p w a r d  s u r g e  in  w e s t e r n  

s t e e l  p r o d u c t i o n ,  and an  i n c r e a s e  in  the  n u m b e r  and  r e q u i r e m e n t s  
of s t e e l -  c o n s u m i n g  e s t a b l i s h m e n t s .  

To s u m m a r i z e  th i s  d i s c u s s i o n ,  I s h o u l d  l ike  to s t a t e  v e r y  c l e a r l y  
tha t  I a m  n o t  a t t e m p t i n g  to o v e r l o o k  o r  m i n i m i z e  the  d a m a g e  tha t  
an  e n e m y  c a n  do by  u s i n g  H - b o m b s  and  o t h e r  m o d e r n  m e t h o d s  of 
d e s t r u c t i o n  f r o m  the a i r .  I t  i s  a v e r y  s e r i o u s  p r o b l e m .  In one  a r e a  
an  H - b o m b  m i g h t  k n o c k  out  20 m i l l i o n  tons  of s t e e l  c a p a c i t y  in  a 
d i s t a n c e  of 25 m i l e s .  

On the  o t h e r  hand  i t  s e e m s  tha t  t h e r e  i s  s o m e t i m e s  a t e n d e n c y  
to o v e r e m p h a s i z e  the  d a n g e r ,  to a s s u m e  tha t  the  e n t i r e  s t e e l  i n d u s t r y  
c a n  be  qu i ck ly  w i p e d  out .  

In a d d i t i o n  i t  shou ld  be  r e m e m b e r e d  tha t  m a n y  of t h e s e  s t e e l  
p l an t s  a r e  s u r r o u n d e d  by h i g h l y  d e v e l o p e d  i n d u s t r i a l  a r e a s .  The s t e e l  
p r o d u c e d  i s  l a r g e l y  f a b r i c a t e d  in  the p l an t s  l o c a t e d  n e a r  t h e s e  a r e a s .  
If  the  s t e e l  p l a n t s  w e r e  d e s t r o y e d ,  m a n y  f a b r i c a t i n g  p l an t s  w o u l d  
a l s o  be d e s t r o y e d .  The  c o u n t r y ' s  c a p a c i t y  to c o n s u m e  s t e e l  wou ld  
be r e d u c e d .  

O b v i o u s l y  the  k e y  to ou r  p r e p a r e d n e s s  p r o g r a m  i s  a r e c o g n i -  
t i on  on the  p a r t  of o u r  m i l i t a r y  l e a d e r s  tha t  the U n i t e d  S t a t e s  i s  the 
p r o d u c t i v e  h e a r t  of the  f r e e  w o r l d .  O u r  m a j o r  o b j e c t i v e  s h o u l d  be ,  
and  I th ink  i s ,  to p r o t e c t  th i s  i n d u s t r i a l  h e a r t  f r o m  d e s t r u c t i v e  
b o m b i n g - - b o t h  at  the b e g i n n i n g  of and  d u r i n g  a w a r  e m e r g e n c y .  

The  e n t i r e  s t e e l  i n d u s t r y  i s  not  go ing  to be  k n o c k e d  out  by 
5, 10, o r  e v e n  15 H - b o m b s .  Tha t  i s  m y  p u r p o s e  in  s h o w i n g  you  
t h e s e  c h a r t s .  

So I b e l i e v e  we  can  be thankfu l  tha t  t h e  i n d u s t r y ,  d e s p i t e  i t s  
i n t r i c a t e  e c o n o m i c s  a f f e c t i n g  p lan t  l o c a t i o n s ,  i s  c o n s i d e r a b l y  d i s p e r s e d .  
W i t h i n  the  p a s t  12 y e a r s  l a r g e  new p l an t s  have  b e e n  bu i l t  i n  Utah ,  
T e x a s ,  C a l i f o r n i a ,  and  e a s t e r n  P e n n s y l v a n i a .  I t  i s  not  i l l o g i c a l  to 
a s s u m e  tha t  f u r t h e r  d i s p e r s a l  w i l l  t ake  p l a c e  g r a d u a l l y  a s  the  in -  
d u s t r y  e x p a n d s  in  the  f u t u r e .  

O v e r  100 y e a r s  ago an  E n g l i s h  s t a t e s m a n  m a d e  the r e m a r k :  
" T h e  r e s o u r c e s  c r e a t e d  by p e a c e  a r e  the  m e a n s  of w a r .  In c h e r i s h -  
ing  t h o s e  r e s o u r c e s  we  but  a c c u m u l a t e  the m e a n s .  " If  t ha t  w a s  
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t r u e  o v e r  100 y e a r s  ago,  i t  i s  e v e n  m o r e  t r u e  today  wi th  the  h igh  
d e g r e e  of t e c h n i c a l  d e v e l o p m e n t  in s t e e l - p r o d u c i n g  f a c i l i t i e s .  

L a s t  s u m m e r  an a r t i c l e  a p p e a r e d  in one of o u r  n a t i o n a l  
m a g a z i n e s  s t a t i n g  tha t ,  in  the  a u t h o r ' s  op in ion ,  i t  w a s  i m p o s s i b l e  
to p r o t e c t  the  Un i t ed  S ta t e s  a g a i n s t  an  e n e m y  a t t a c k  by a i r b o r n e  
a t o m i c  b o m b e r s .  The  s a m e  a u t h o r  s t a t e d  in  1941 tha t  E n g l a n d  cou ld  
not  s u r v i v e  the G e r m a n  b o m b i n g  a t t a c k s .  

R e c e n t l y  I saw the fo l l owing  s t a t e m e n t  r e g a r d i n g  o u r  p r e s e n t  
s i t u a t i o n  in w o r l d  a f f a i r s :  " T h e  tw i l i gh t  of ou r  ev i l  y e s t e r d a y  m e r g e s  
into  the  n igh t  of o u r  w o r s e  today .  It  i s  A m e r i c a ' s  d a r k e s t  h o u r .  " 
Tha t  f e l low is  a p e s s i m i s t .  

No one can  deny  tha t  t h e r e  i s  a p o s s i b i l i t y  tha t  th i s  c o u n t r y  m a y  
be b o m b e d  and  s u f f e r  m a t e r i a l  l o s s e s ;  in the e v e n t  of an  e n e m y  a t t a ck .  
H o w e v e r ,  the  d a n g e r  of l i s t e n i n g  to p r o p h e t s  of g l o o m  at  t h i s  t i m e  
in ou r  N a t i o n ' s  h i s t o r y  c a n  w e l l  be e x e m p l i f i e d  by quot ing  s t a t e m e n t s  
m a d e  by f o u r  p r o m i n e n t  B r i t i s h  s t a t e s m e n  o v e r  the  pa s t  150 y e a r s .  
Th i s  i s  to m e  v e r y  e n c o u r a g i n g .  

In 1790 W i l l i a m  P i t t  s a id :  
us  but  r u i n  and  d e s p a i r .  " 

" T h e r e  is  s c a r c e l y  a n y t h i n g  a r o u n d  

In 1849 D i s r a e l i  m a d e  the  f o l l o w i n g  s t a t e m e n t :  "In i n d u s t r y ,  
c o m m e r c e ,  and  a g r i c u l t u r e  t h e r e  is  no hope w h a t e v e r .  " 

In 1852 the Duke of W e l l i n g t o n  on h i s  d e a t h b e d  m a d e  the s t a t e m e n t :  
" T h a n k  God, I s h a l l  be s p a r e d  f r o m  s e e i n g  the  c o n s u m m a t i o n  of 
r u i n  tha t  i s  g a t h e r i n g  about  us .  

In  1868 L o r d  S h a f t e s b u r y  i s  r e p u t e d  to have  s a id :  "No th ing  can  
s a v e  the  B r i t i s h  E m p i r e .  " 

T h e r e  a l w a y s  h a v e  b e e n  " p r o p h e t s  of g l o o m "  and I p r e s u m e  
t h e r e  a l w a y s  w i l l  be.  As  fo r  the  s t e e l  i n d u s t r y ,  we  p r e f e r  the s l o g a n  
of W o r l d  W a r  II: " P r a i s e  the L o r d  and p a s s  the  a m m u n i t i o n .  " 

So tha t  none  of you m a y  get  the i dea  tha t  I a m  one of t h o s e  p e o p l e  
tha t  b e l i e v e  e v e r y t h i n g  w i l l  w o r k  out  a l l  r i g h t  if  you  i g n o r e  the 
d a n g e r  s i g n a l s  and  " j u s t  go f i s h i n g ,  " le t  m e  s a y  tha t  I b e l i e v e  e v e r y  
p e r s o n  in  t h e s e  Un i t ed  S ta t e s  s h o u l d  be m a d e  to r e a l i z e  tha t  n e v e r  
in  h i s t o r y  h a s  f r e e d o m  of the i n d i v i d u a l  b e e n  in  g r e a t e r  d a n g e r  
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t han  i t  i s  today .  M o r e  h u m a n  b e i n g s  a r e  in  s l a v e r y  today  than  e v e r  
b e f o r e  in  the  r e c o r d  of m a n k i n d .  Many  m i l l i o n s  m o r e  have  b e e n  
d e p r i v e d  of t h e i r  p e r s o n a l  f r e e d o m ,  as  we  know it  in  the Un i t ed  
S t a t e s .  

It i s  t i m e  e v e r y  i n d i v i d u a l  in  th i s  c o u n t r y  took a s o l e m n  oa th  
tha t  he  w i l l  r e s i s t  to the b i t t e r  end any  i n f r i n g e m e n t  of h i s  p e r s o n a l  
i n d e p e n d e n c e .  P a r t  of th i s  r e s o l u t i o n  r e q u i r e s  tha t  he  d i v e s t  h i m s e l f  
of the  i d e a  tha t  the G o v e r n m e n t  m u s t  p r o v i d e  h i m  wi th  bed,  b o a r d ,  
and the c o m f o r t s  of l i fe .  P e r s o n a l  f r e e d o m  is  s o m e t h i n g  tha t  h a s  
i n v o l v e d  s t r u g g l e  and  s a c r i f i c e  s i n c e  the b e g i n n i n g  of t i m e .  

With f r e e d o m  goes  the r e s p o n s i b i l i t y  and  the  w i l l i n g n e s s  fo r  
the  i n d i v i d u a l  to s a c r i f i c e  p e r s o n a l  c o m f o r t  in o r d e r  t ha t  such  f r e e d o m  
m a y  be s e c u r e d  to h i m  and  h i s  c h i l d r e n .  If tha t  s p i r i t  of A m e r i c a n -  
i s m ,  w h i c h  o u r  f o r e f a t h e r s  had ,  can  be  r e v i v e d ,  no m a t e r i a l  e n e m y  
can  o v e r t h r o w  us .  

F o r  m a n y  y e a r s  G r e a t  B r i t a i n  m a i n t a i n e d  w o r l d  p e a c e  by v i r t u e  
of c o n t r o l  of the s e a s .  Th i s  c o n t r o l  r e s u l t e d  f r o m  h a v i n g  the  m o s t  
p o w e r f u l  and  e f f i c i e n t  navy  in the  w o r l d .  It s e e m s  r e a s o n a b l e  to 
b e l i e v e  tha t ,  a t  the  p r e s e n t  t i m e ,  the  p o w e r  to m a i n t a i n  " p e a c e  
t h r o u g h  s t r e n g t h "  l i e s  in hav ing  not  only c o m m a n d  of the s e a s ,  but  
a l s o  c o m m a n d  of the a i r .  

To i n s u r e  c o n t r o l  of the  a i r  r e q u i r e s  the  m o s t  p o w e r f u l  and 
e f f i c i e n t  a i r  f o r c e  of any  c o u n t r y  in the  w o r l d - - a n  a i r  f o r c e  wi th  
s u p e r i o r  b o m b s  and s u p e r i o r  a i r c r a f t  wi th  wh ich  to d e l i v e r  the 
b o m b s .  As long as  the w o r l d  k n o w s  tha t  the Un i t ed  S t a t e s  h a s  th i s  
p o w e r ,  i t  s h o u l d  be r e a s o n a b l y  sa fe  f r o m  a t t ack .  H a v i n g  such  p o w e r ,  
we  shou ld  d e m o n s t r a t e  to the r e s t  of the w o r l d  tha t  th i s  p o w e r  w i l l  
be  u s e d  s o l e l y  fo r  the  m a i n t e n a n c e  of p e a c e ,  not  only f o r  o u r s e l v e s ,  
but  fo r  ou r  a l l i e s .  

If  w o r l d  p e a c e  t h r o u g h  s t r e n g t h  can  be m a i n t a i n e d  by th i s  c o u n t r y  
f o r  a s u f f i c i e n t  n u m b e r  of y e a r s ,  we  m a y  e x p e c t  tha t  the o t h e r  f r e e  
n a t i o n s  w i l l  deve lop  e c o n o m i c a l l y  to a po in t  w h e r e  t h e y  c a n  a s s u m e  
t h e i r  s h a r e  of the b u r d e n  of m a i n t a i n i n g  w o r l d  p e a c e .  T h e r e  a r e  
h e a r t e n i n g  i n d i c a t i o n s  tha t  m u c h  p r o g r e s s  i s  b e i n g  m a d e  a l o n g  
t h e s e  l i nes .  T o g e t h e r  wi th  t h e s e  d e v e l o p m e n t s ,  t h e r e  is  i n c r e a s e d  
u n d e r s t a n d i n g  on the  p a r t  of the n a t i o n s  c o m p r i s i n g  the  f r e e  w o r l d  
of the  n e e d  fo r  p r e v e n t i n g  w a r s  of a g g r e s s i o n .  F o r  the p r e s e n t  t h e s e  
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b u r d e n s  a r e  p r i m a r i l y  o u r s .  T h a t  t h e s e  b u r d e n s  m u s t  b e  s h a r e d  b y  
G o v e r n m e n t ,  b u s i n e s s ,  a n d  t h e  m a n  in  t h e  s t r e e t  s e e m s  to  m e  s e l f -  
e v i d e n t .  

T o d a y  I h a v e  e n d e a v o r e d  to  d e m o n s t r a t e  t h a t  t h e  s t e e l  i n d u s t r y  
i s  r e a d y  to a s s u m e  i t s  s h a r e  of  t h e  b u r d e n ;  a n d  t h a t ,  g i v e n  t h e  c o o p -  
e r a t i o n  of  t h e  a r m e d  s e r v i c e s ,  t h e  s t e e l  i n d u s t r y  i s  p r e p a r e d ,  a t  a l l  
t i m e s ,  to  m e e t  t h e  r e q u i r e m e n t s  o f  a l l - o u t  w a r  m o b i l i z a t i o n .  

T h a n k  y o u .  

C A P T A I N  M c C A F F R E E :  B e f o r e  w e  s t a r t  o u r  q u e s t i o n  a n d  a n s w e r  
p e r i o d ,  I w o u l d  l i k e  to  i n t r o d u c e  t w o  of  M r .  H o w e l l ' s  c o l l e a g u e s  w h o  
h a v e  c o m e  d o w n  h e r e  w i t h  h i m .  M r .  C h a r l e s  P a r k e r  i s  A s s i s t a n t  
V i c e  P r e s i d e n t  of  t h e  A m e r i c a n  I r o n  a n d  S t e e l  I n s t i t u t e .  T h i s  i s  
M r .  D o n  J a m e s ,  to  w h o m  w e  a r e  i n d e b t e d  f o r  t h e  c h a r t s ,  a n d  w h o  s a y s  
t h a t ,  a l t h o u g h  t h e y  h a v e  no  t i t l e s ,  a t  t h e  I n s t i t u t e  h e  s p e c i a l i z e s  i n  
p u b l i c  r e l a t i o n s .  

M R .  H O W E L L :  I f  I m i g h t  s a y  o n e  w o r d ,  t h e  i n t r o d u c t i o n  of  
M r .  P a r k e r  w a s  a l i t t l e  b i t  s h o r t .  H e  i s  t h e  t e c h n i c a l  e n d  of  t h e  
I n s t i t u t e .  I f  y o u  h a v e  a n y  t e c h n i c a l  q u e s t i o n s ,  I a m  g o i n g  to  p a s s  
t h e m  r i g h t  o v e r  to  h i m .  

I d i d n ' t  r e a l i z e  t h a t  m y  t a l k  t o o k  n e a r l y  a n  h o u r .  I a m  r e m i n d e d  
of  a n  o l d  s t o r y  a b o u t  W o o d r o w  W i l s o n .  H e  w a s  a s k e d ,  w h e n  h e  w a s  
p r e s i d e n t  o f  P r i n c e t o n ,  to  m a k e  a s p e e c h .  H e  s a i d ,  " H o w  l o n g  do 
y o u  w a n t  m e  to  t a l k  ? "  " W e l l , "  t h e y  s a i d ,  " t h a t  i s  u p  to  y o u .  " H e  
s a i d ,  " W h e n  do y o u  w a n t  m e  to  t a l k  ? "  " W e l l ,  t h a t  i s  u p  to  y o u .  " 
H e  s a i d ,  " I f  y o u  w a n t  m e  to  t a l k  f o r  a n  h o u r ,  I c a n  do  i t  i n  two  w e e k s .  
I f  y o u  w a n t  m e  to  t a l k  f o r  f i f t e e n  m i n u t e s ,  i t  w i l l  t a k e  m e  a m o n t h .  " 
N o w ,  I w o r k e d  m o r e  t h a n  t w o  w e e k s  o n  t h i s  s p e e c h .  G e n t l e m e n ,  I 
w i l l  n o w  t a k e  y o u r  q u e s t i o n s .  

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

M R .  H O W E L L :  L e t  m e  s a y  t h a t  I k n o w  w h a t  t h e  p r o b l e m  i s ,  
b u t  I d o n ' t  k n o w  t h e  a n s w e r .  In  f a c t  i t  i s  a p r o b l e m  t h a t  i s  b e i n g  
v e r y  a c t i v e l y  w o r k e d  on~ by  b o t h  t h e  i n d u s t r y  a n d  t h e  D e p a r t m e n t  

o f  C o m m e r c e .  
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I th ink  t h e r e  i s  a c o m b i n a t i o n  of two o r  t h r e e  th ings  tha t  h a v e  

to be done.  The  i n d u s t r y  w i l l  p r o b a b l y  have  to s t e p  up the  a m o u n t  of 
s c r a p  tha t  i t  c a r r i e s  in  i n v e n t o r y .  S tockp i l i ng  by the  G o v e r n m e n t  i s  
not  an  i d e a l  so lu t ion ,  b e c a u s e  s c r a p ,  l ike  s o m e  o t h e r  m a t e r i a l s ,  
shou ld  be r o t a t e d .  In  o t h e r  w o r d s  you shou ld  be c o n t i n u o u s l y  u s i n g  
it .  O t h e r w i s e ,  i f  y o u  ju s t  put  i t  on the  g round ,  you m i g h t  wake  up 
and  th ink  you had  a good tonnage  of u s a b l e  s c r a p  and f ind  tha t  i t  h a s  
d e t e r i o r a t e d  to the  po in t  that  i t  i s  of m u c h  l e s s  va lue  than  you 
thought .  I th ink  i t  i s  a p r o b l e m  you  h a v e  to s tudy.  We did have  the  
e x p e r i e n c e  of the  l a s t  w a r ,  of s h i p p i n g  a l a r g e  a m o u n t  to J a p a n  tha t  
l a t e r  on was  u s e d  a g a i n s t  us.  

QUESTION: Could  you give  us  s o m e  i d e a  what  the  v a c u u m  
m e l t i n g  p r o c e s s  m i g h t  do t o w a r d  a l l e v i a t i n g  the  s h o r t a g e  of a l l o y i n g  
m e t a l s  ? 

MR. H O W E L L :  Tha t  i s  Mr .  P a r k e r ' s  f i e ld .  

MR. P A R K E R :  I don ' t  b e l i e v e  that  the  v a c u u m  m e l t i n g  
p r o c e s s  as  s u c h  ha s  too m u c h  c o n n e c t i o n  wi th  r e l i e v i n g  s h o r t a g e s .  
It  i s  a m e t h o d  of p r o d u c i n g  a m e t a l  wi th  s u p e r i o r  c h a r a c t e r i s t i c s  to 
the  m e t a l s  wh ich  we have  today.  

L e t  m e  t r y  to give you a c o n c r e t e  e x a m p l e .  If  we  have  a 
n i c k e l - c h r o m i u m - m o l y b d e n u m  s t e e l  in  the  8600 s e r i e s ,  wh ich  is  
c o m m o n l y  u s e d  in  t anks ,  a i r c r a f t ,  gu ided  m i s s i l e s ,  and so  on, 
p r o d u c e d  by,  f i r s t ,  the  o p e n - h e a r t h  p r o c e s s ,  the  m o s t  c o m m o n  
of ou r  p r o c e s s e s ,  we c o m e  out wi th  a g iven  l e v e l  of t e n s i l e  s t r e n g t h ,  
y i e l d  s t r e n g t h ,  and f a t i g u e  s t r e n g t h ,  f a t igue  now b e i n g  p r o b a b l y  the  
m o s t  i m p o r t a n t  p r o p e r t y  f o r  the s e r v i c e s  that  I have  i n d i c a t e d .  If 
we  p r o d u c e  tha t  s a m e  s t e e l  by the e l e c t r i c  f u r n a c e  p r o c e s s ,  t hen  
we ga in  s o m e w h a t  in  t e n s i l e  s t r e n g t h ,  we ga in  a l i t t l e  m o r e  i n  
y i e l d  s t r e n g t h ,  but we ga in  v e r y  l i t t l e  in  f a t igue  s t r e n g t h .  

Now, if  we p r o d u c e  p r e c i s e l y  the  s a m e  c h e m i c a l  c o m p o s i t i o n  
by the  v a c u u m  p r o c e s s ,  ou r  ga ins  in  t e n s i l e  s t r e n g t h  and y i e l d  s t r e n g t h  
a r e  a l m o s t  n i l ,  bu t  o u r  ga in  in  f a t igue  s t r e n g t h  i s  t r e m e n d o u s .  It  
m a y  be  as  m u c h  as  20 to 25 p e r c e n t .  We a r e  not  c o m p l e t e l y  s u r e  
ye t ,  b e c a u s e  the  p r o c e s s  i s  r e l a t i v e l y  new. Now, tha t  gain  in  f a t i gue  
s t r e n g t h  i s  the  th ing  we a r e  look ing  for .  
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R e m e m b e r ,  g e n t l e m e n ,  I a m  s p e a k i n g  now only  of f e r r o u s  m e t a l s .  

I don ' t  know wha t  we  m i g h t  e x p e c t  f r o m  t h i s  p r o c e s s  in  c o p p e r ,  f o r  
e x a m p l e ,  o r  e v e n  in a l u m i n u m ,  e x c e p t  tha t  in  c o p p e r  we ga in  in 
e l e c t r i c a l  c h a r a c t e r i s t i c s .  H o w e v e r ,  I d o n ' t  s ee  i t  as  do ing  m u c h  
to c o n s e r v e  the  a l l o y i n g  e l e m e n t s .  

MR. H O W E L L :  I c an  a s s u r e  you,  g e n t l e m e n ,  t ha t  M r .  P a r k e r  
k n o w s  wha t  a l l  t h o s e  w o r d s  m e a n ,  too. 

QUESTION:  I th ink  you  po in t ed  out  v e r y  c l e a r l y  the  n e e d  on 
the  p a r t  of the m i l i t a r y  to u n d e r s t a n d  the p r o b l e m s  of the  s t e e l  i n -  
d u s t r y .  Is  t h e r e  any  m e c h a n i s m  w h e r e b y  the s t e e l  i n d u s t r y  i t s e l f  
m i g h t  m o r e  t h o r o u g h l y  u n d e r s t a n d  the p r o b l e m s  of the  m i l i t a r y ,  
not  on ly  the  t e c h n i c a l  p r o b l e m s ,  but  f i s c a l ,  p o l i t i c a l ,  and  O t h e r w i s e  ? 

MR. H O W E L L :  I w i l l  s ay  tha t  the f i s c a l  p r o b l e m  is  one tha t  
I f e e l  v e r y  k e e n l y  today ,  h a v i n g  p a r t i c i p a t e d  in  prepar i r~g  the  i n c o m e -  
tax  p a p e r s .  But  I d o n ' t  know wha t  you  c a n  do about  tha t .  

I th ink ,  as  I o u t l i n e d  in  m y  ta lk ,  t h e r e  i s  m u c h  m o r e  f low of 
i n f o r m a t i o n  b e t w e e n  the  G o v e r n m e n t  and the i n d u s t r y  s i n c e  W o r l d  
W a r  II t han  t h e r e  e v e r  w a s  b e f o r e .  I th ink  tha t  a good job i s  b e i n g  
done.  

C O M M E N T :  In  1939 the B u r e a u  of Supp l i e s  and  A c c o u n t s ,  w h i c h  
a d m i n i s t e r s  the  N a v y ' s  f unds ,  a s k e d  C o n g r e s s  fo r  5 m i l l i o n  d o l l a r s  
to b o o s t  the  supp ly  of s t r a t e g i c  m a t e r i a l s .  Tha t  r e q u e s t  w a s  den ied .  
In la te  1940, a f t e r  H i t l e r  h a d  o v e r r u n  E u r o p e ,  C o n g r e s s  v e r y  g lad ly  
gave  us  35 m i l l i o n  d o l l a r s  to a c c o m p l i s h  the s a m e  p u r p o s e .  Tha t  i s  
the  th ing  tha t  the  q u e s t i o n  r e f e r r e d  to. Tha t  i s  o u r  p r o b l e m .  

MR. H O W E L L :  I a p p r e c i a t e  tha t  p r o b l e m .  I s p e n t  a good p a r t  
of 1940 in W a s h i n g t o n .  At tha t  t i m e  I w a s  wi th  the Un i t ed  S t a t e s  
S t ee l  C o r p o r a t i o n .  I know the p r o b l e m  w h i c h  the Navy  O r d n a n c e  and  
the  A r m y  O r d n a n c e  both h a v e  in c o n n e c t i o n  wi th  ge t t i ng  o u r  l e g i s l a t u r e  
to a w a k e n  to the  d a n g e r  and  the p r o b l e m  tha t  i s  in E u r o p e .  

S t r a n g e  to say ,  m a n y  of t h e m  at  tha t  t i m e  s t i l l  f e l t  tha t  we  w e r e  
not  going to w a r ,  tha t  we w e r e  not  go ing  to be  i nvo lved .  I th ink  the  
peop le  in the  i n d u s t r y  a r e  m o r e  than  w i l l i ng  to h e l p  w h e r e v e r  the 
o p p o r t u n i t y  p r e s e n t s  i t s e l f ;  and  p o s s i b l y  t hey  do a l i t t l e  bi t  m o r e  wi th  
t h e i r  l o c a l  peop le  than  you  peop le  a p p r e c i a t e .  
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QUESTION: You dwel t  at  s o m e  l eng th  on the  f i s c a l  d i f f i c u l t i e s  
t ha t  m i g h t  be  e n c o u n t e r e d  by the  s t e e l  i n d u s t r y .  I w o n d e r  ff you  
w o u l d  c o m m e n t  on  the  v u l n e r a b i l i t y  of the  s t e e l  i n d u s t r y  d u r i n g  an  
e m e r g e n c y  in  the c r i t i c a l  r a w  m a t e r i a l s ,  s u c h  as  m a n g a n e s e ,  coba l t ,  
and  any  o t h e r  i t e m s .  

MR. PARKER: Y e s ,  We a r e  c e r t a i n l y  v u l n e r a b l e  in  m a n y  
r e s p e c t s .  Bu t  tha t  v u l n e r a b i l i t y  m i g h t  be  a l l e v i a t e d  by a s tudy  on the  
p a r t  of the  m i l i t a r y  of the l i fe  of the e q u i p m e n t  w h i c h  we bu i ld  and  
w h i c h  you  u s e .  F o r  e x a m p l e ,  d u r i n g  W o r l d  W a r  H we  w e r e  b u i l d i n g  
a i r p l a n e  e n g i n e s  w h i c h  h a d  a l i fe  of 200 h o u r s  on the  b lock .  Y e t  
we  w e r e  to ld  tha t  t h e i r  c o m b a t  l i fe  was  s o m e t h i n g  on the  o r d e r  oi~ 
10 h o u r s .  

Now, in  o r d e r  to s a v e  m a n g a n e s e  o r  coba l t  o r  any  o t h e r  
e l e m e n t  of t ha t  s o r t ,  we  wou ld  have  to cu t  down o u r  t e s t - t u b e  l i fe  
and  u s e  i n f e r i o r  m a t e r i a l  w h i c h  i s  m o r e  c l o s e l y  g e a r e d  to the  a c t u a l  
l i fe  of t ha t  o b j e c t .  I s e e  no o t h e r  w a y  to do the  job,  e x c e p t ,  if  one 
w e r e  i m m e d i a t e l y  to s t a r t  f r o m  s c r a t c h ,  and  a t t e m p t  to p r o d u c e  
wi th  c a r b o n  s t e e l  on ly ,  and m o v e  on to a n o t h e r  a s c e n d i n g  c u r v e ,  
t ha t  i s ,  low a l l o y  s t e e l ,  w h e r e  i t  w a s  f e l t  tha t  i t  cou ld  be u s e d ,  
w h i c h  Would m e a n  a c o m p l e t e l y  d i f f e r e n t  s o r t  of th ing .  You would ,  
of c o u r s e ,  have  to go in  fo r  m o r e  we igh t .  You wou ld  have  to 
s u b s t i t u t e  bu lk  f o r  the  i n h e r e n t  s t r e n g t h  of a l l o y e d  s t e e l .  W h e t h e r  
o r  not  tha t  w o u l d  w o r k  I f e e l  nobody knows .  

Bu t  in  a u t o m o t i v e  e q u i p m e n t ,  in  the  new a u t o m o b i l e s  of 1954 
and  1955, t ha t  h a s  b e e n  done  v e r y  s a t i s f a c t o r i l y .  W h e t h e r  o r  not  
i t  cou ld  be  done  w i th  m i l i t a r y  e q u i p m e n t  r e m a i n s  to be s e e n .  Bu t  
p o s s i b l y  i t  cou ld  be t r i e d .  

QUESTION: My q u e s t i o n  c o n c e r n s  m o b i l i z a t i o n .  To wha t  
e x t e n t  h a s  ODM o r  the m i l i t a r y  g iven  the  s t e e l  i n d u s t r y  i t s  a l l - o u t  
m o b i l i z a t i o n  r e q u i r e m e n t s  in  t e r m s  of t o n n a g e  and  t y p e s  of p r o d u c t s  ? 
And w h a t  m e c h a n i c s  c a n  the  s t e e l  i n d u s t r y  go t h r o u g h  to d i g e s t  t ha t  
i n f o r m a t i o n  and  app ly  i t  in  i t s  p l a n t s  and  p l a n n i n g  ? 

MR.  H O W E L L :  I d o n ' t  th ink  tha t  the m i l i t a r y  s e r v i c e s  c o u l d  
f o r e c a s t  wha t  t h e i r  a l l - o u t  m o b i l i z a t i o n  r e q u i r e m e n t s  w i l l  be two 
y e a r s  f r o m  now. We c a n  t e l l  you  w h a t  i t  i s  t oday  but  wi th  c h a n g i n g  
c o n d i t i o n s  and  the  d e v e l o p m e n t  of new w e a p o n s ,  I d o n ' t  th ink  any  
m a n  k n o w s  now. But  t a k e ,  fo r  e x a m p l e ,  the  d e v e l o p m e n t s  t ha t  a r e  
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going  on in c o n n e c t i o n  wi th  t i t a n i u m .  It  i s  a new m e t a l  but  one  tha t  
i s  b e i n g  r a p i d l y  b r o u g h t  to the  po in t  of s a t i s f a c t o r y  f a b r i c a t i o n ,  In  
two y e a r s '  t i m e  you  m a y  h a v e  a g r e a t  u se  of t i t a n i u m  tha t  you  a r e  t o -  
day d e p e n d e n t  on one of the a l l o y e d  s t e e l s  f o r .  

I d o n ' t  th ink  you  c a n  b u i l d  a s t e e l  i n d u s t r y  to m e e t  a w a r  
e m e r g e n c y  Unti l  you  a r e  c l o s e r  to the  w a r  e m e r g e n c y  than  we th ink  
we a r e  today .  What  we have  to do is  to be in  a p o s i t i o n  tha t  t h e r e  i s  
f l e x i b i l i t y  b e t w e e n  the  m i l i t a r y  and  the i n d u s t r y ,  so tha t  c o n v e r s i o n  
can  c o m e  r a p i d l y ,  m o r e  r a p i d l y  than  i t  d id  i n  the  l a s t  s i t ua t i on .  

I d o n ' t  know if tha t  i s  an  a n s w e r  to y o u r  q u e s t i o n .  H a v e  you  

a n y t h i n g  to add  to tha t ,  C h a r l t e  ? 

MR. PARKER:  J u s t  a Little. Some  of ou r  t e c h n i c a l  c o m m i t t e e s  
a r e  i n f o r m e d  f r o m  t i m e  to t i m e  f r o m  v a r i o u s  G o v e r n m e n t  s o u r c e s  of 
p o s s i b l e  p o t e n t i a l s  f o r  s t a i n l e s s  s t e e l ,  f o r  e x a m p l e ,  and  the  q u a n t i t i e s  
of n i c k l e  and  c h r o m i u m  w h i c h  m a y  be  r e q u i r e d ,  o r  the  p o s s i b l e  
m a x i m u m  tonnage  of a r m o r - p i e r c i n g  s h o t ,  o r  s h e l l  s t e e l ,  o r  t h ings  

of t ha t  s o r t .  

Now,  t h e s e  t onnage  e s t i m a t e s ,  and  the  s i z e  e s t i m a t e s  in  the  
c a s e  of m i s s i l e s ,  a r e  g i v e n  to us  by  i n d i v i d u a l  d e p a r t m e n t s ,  e i t h e r  of 
the  A r m y  o r  the  Navy;  but  t hey  a r e  r a r e l y ,  if  e v e r ,  c o o r d i n a t e d .  I 
d o n ' t  know tha t  i t  w o u l d  be p o s s i b l e  f o r  s u c h  c o o r d i n a t i o n  to e x i s t .  
I k i c k e d  tha t  p r o b l e m  a r o u n d  s i n c e  1943 and  I s t i l l  a m  not  f i r m l y  of 

any  op in ion .  

Tha t  i s  one  t h i n g  t h e r e  w h i c h  i s  r a t h e r  d i f f i c u l t .  In  c o n s i d e r i n g  
nickel, for example, the Atomic Energy Commission calculates in 
terms of nickel what it is going to require in the light of an all-out 
war. That amounts to more nickel than it is possible to produce 
all over the world in one year. Along comes Chemical Warfare 
and turns in a similar figure. Along comes the Air Corps, and, 
s p e a k i n g  of j e t  e n g i n e s  a l o n e ,  i t  g ives  us  the  s a m e  f i g u r e .  So now 
w e  h a v e  a t o t a l  r e q u i r e m e n t  of t h r e e  t i m e s  the w o r l d ' s  p r o d u c t i o n  of 
n i c k e l .  I d o n ' t  know j u s t  who is  going to f i g u r e  out  who is  going 

to get  wha t .  

MR.  H O W E L L :  I wou ld  l ike  to s a y  one th ing  fo l l owing  on wha t  

M r .  P a r k e r  sa id .  
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I n  t h e  e a r l y  s t a g e s  of  W o r l d  W a r  I I ,  a p r o g r a m  w a s  d e v e l o p e d  
i n  t h e  W a r  P r o d u c t i o n  B o a r d  f o r  t h e  d e v e l o p m e n t  o f  t u b i n g  in  c o n n e c -  
t i o n  w i t h  a i r p l a n e s .  B a s e d  o n  t h e  p r o g r a m  w h i c h  i t  h a d ,  i f  w e  h a d  
b u i l t  t h e  f a c i l i t i e s  to  p r o d u c e  t h a t  t u b i n g ,  we  w o u l d  h a v e  h a d  t h r e e  
t i m e s  a s  m u c h  t u b i n g  a s  w e  h a d  f a c i l i t i e s  to  p r o d u c e  a i r p l a n e s .  
I t  w a s  a l a c k  of  c o o r d i n a t i o n .  S u r e ,  i t  w o u l d  h a v e  b e e n  f i n e  to  h a v e  
t h a t  a m o u n t  of  ~ b i n g  i f  w e  h a d  h a d  t h e  a i r p l a n e s  to  p u t  i t  in .  B u t  
s o m e b o d y  h a d  n e v e r  t h o u g h t  o f  t h e  f a c t  t h a t  w e  c o u l d n ' t  b u i l d  t h a t  m a n y  
a i r p l a n e s .  N o w ,  t h a t  i s  t h e  c o o r d i n a t i o n  t h a t  s o m e w h e r e  w e  h a v e  
to  d e v e l o p  b e t w e e n  w h a t  y o u  w o u l d  l i k e  to  h a v e  a n d  w h a t  y o u  c a n  g e t .  

M R .  B A U M :  M r .  H o w e l l ,  I s e e  t h a t  o u r  t i m e  h a s  c a u g h t  u p  
w i t h  u s .  O n  b e h a l f  o f  t h e  c o l l e g e ,  I t h a n k  y o u  f o r  a m o s t  i n t e r e s t i n g  
a n d  i n s t r u c t i v e  t a l k  a n d  a v e r y  i n t e r e s t i n g  d i s c u s s i o n  p e r i o d .  

M R .  H O W E L L :  I t  h a s  b e e n  a g r e a t  p l e a s u r e  t o  b e  w i t h  t h i s  
g r o u p .  I w a n t  y o u  a l l  t o  f e e l  t h a t  i f  y o u  h a v e  a n y  q u e s t i o n s ,  w e  a r e  
a l w a y s  g l a d  a t  t h e  I n s t i t u t e  to  h a v e  y o u  w r i t e  to  u s  o r  c o m e  to  s e e  u s .  
We w i l l  do  t h e  b e s t  w e  c a n  to a n s w e r  y o u r  q u e s t i o n s .  

(4 M a r  1 9 5 5 - - - 7 5 0 ) S / r o s s  
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