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Mr.  A r t h u r  T. Vinson ,  Vice  P r e s i d e n t - M a n u f a c t u r i n g ,  M a n u -  
S e r v i c e s  Div i s ion ,  G e n e r a l  E l e c t r i c  C o m p a n y ,  was  b o r n  ~ , ~ j  f a c t u r i n g  

i n  P l a i n f i e l d ,  I l l i no i s .  He was  g r a d u a t e d  f r o m  M i c h i g a n  State C o l -  
l ege  in 1929 wi th  a d e g r e e  in e l e c t r i c a l  e n g i n e e r i n g .  He c o m p l e t e d  
the  A d v a n c e d  M a n a g e m e n t  P r o g r a m  of H a r v a r d  U n i v e r s i t y ' s  G r a d u a t e  
School  of B u s i n e s s  A d m i n i s t r a t i o n  in 1951. He j o ined  the  G e n e r a l  
E l e c t r i c  C o m p a n y  as  a s tuden t  e n g i n e e r  at the  F o r t  Wayne  W o r k s  and 
in  1945 b e c a m e  a s s i s t a n t  p r o d u c t i o n  m a n a g e r .  He was  t r a n s f e r r e d  
to S c h e n e c t a d y ,  A p p a r a t u s  D e p a r t m e n t  in 1945 and in 1948 b e c a m e  
m a n a g e r  of the  Weld ing  E q u i p m e n t  D i v i s i o n  wi th  h e a d q u a r t e r s  in 
F i t c h b u r g ,  M a s s a c h u s e t t s .  In 1951 Mr .  V inson  s e r v e d  as  m a n a g e r  
of E m p l o y e e  and C o m m u n i t y  R e l a t i o n s  of the Sma l l  A p p a r a t u s  D i v i -  
s ion  at Lynn,  M a s s a c h u s e t t s ,  and l a t e r  r e t u r n e d  to S c h e n e c t a d y  as  
a s s i s t a n t  m a n a g e r  of M a n u f a c t u r i n g  in the  M a n u f a c t u r i n g  S e r v i c e s  
D i v i s i o n  and m a n a g e r  of the Wage A d m i n i s t r a t i o n  of the  E m p l o y e e  
and P l a n t  C o m m u n i t y  R e l a t i o n s  S e r v i c e s  D iv i s ion .  He a s s u m e d  h is  
p r e s e n t  p o s i t i o n  in 1953. Th i s  is  h is  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  NIBLC~. The  i n d u s t r i a l  r e v o l u t i o n  b e g a n  abou t  a c e n t u r y  
and  a ha l f  ago .  It was  b r o u g h t  abou t  t h r o u g h  the u se  of p o w e r ,  e n e r g y ,  
and  the  a d v e n t  of the  s t e a m  e n g i n e .  T o d a y  we s tand  on the  b r i n k  of 
wha t  s o m e  h i s t o r i a n s  m a y  c a l l  a s e c o n d  i n d u s t r i a l  r e v o l u t i o n .  T h i s  
t i m e  the  b a s i c  c o n c e p t  i s  the  a u t o m a t i c  f a c t o r y ,  c o m m o n l y  r e f e r r e d  
to as  a u t o m a t i o n .  

O u r  s p e a k e r  t h i s  m o r n i n g  is  M r .  A r t h u r  F .  V inson ,  V i c e  P r e s i d e n t  
of G e n e r a l  E l e c t r i c ,  in  c h a r g e  of t h e i r  M a n u f a c t u r i n g  S e r v i c e s  D i v i -  
s i o n .  He w i l l  d i s c u s s  a u t o m a t i o n  and s t r e s s  the f a c t o r s  tha t  m a n a g e -  
m e n t  m u s t  e v a l u a t e  when  c o n s i d e r i n g  the u s e  of a u t o m a t i o n  in i n d u s t r y .  
He w i l l  a l s o  d i s c u s s  the s i g n i f i c a n c e  of a u t o m a t i o n  d u r i n g  any  f u t u r e  
e c o n o m i c  m o b i l i z a t i o n .  

M r .  V i n s o n ,  i t  i s  a p l e a s u r e  to w e l c o m e  you to the  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. VINSON: T h a n k  you ,  G e n e r a l  Nib lo  and Cap t a in  M c C a f f r e e .  
G e n t l e m e n ,  i t  i s  wi th  m i x e d  f e e l i n g s  tha t  I a p p e a r  b e f o r e  you  th i s  
m o r n i n g .  It i s  a r e a l  p l e a s u r e  to be  h e r e .  I have  b e e n  we l l  a c q u a i n t e d  
wi th  s o m e  of the m e m b e r s  who have  b e e n  in th i s  c o l l e g e  b e f o r e  you ,  
and  know wha t  f ine  w o r k  has  b e e n  done  h e r e .  I s ay  " m i x e d  f e e l i n g s "  
b e c a u s e  when  C a p t a i n  M c C a f f r e e  i nv i t ed  m e  to c o m e  down h e r e ,  u n -  
f o r t u n a t e l y  he to ld  m e  tha t  I w a s  to r e p l a c e  a s p e a k e r  who c o u l d n ' t  
m a k e  it ,  and  tha t  w a s  D r .  W e i n e r .  

I t hough t  o v e r  tha t  a long  t i m e ,  I can  a s s u r e  you,  b e f o r e  a c c e p t i n g ,  
b e c a u s e  I knew two t h i n g s  f o r  c e r t a i n :  F i r s t ,  tha t  if t h e r e  w e r e  any  
of you  in the  a u d i e n c e  who wou ld  have  u n d e r s t o o d  D r .  W e i n e r ' s  t a lk  
t h i s  m o r n i n g ,  I a m  s u r e  you w i l l  have  no t r o u b l e  at  a l l  u n d e r s t a n d i n g  
m i n e .  Second ,  if  t h e r e  a r e  any  of you who could  fu l ly  u n d e r s t a n d  
D r .  W e i n e r ' s  t a lk ,  I a m  s u r e  tha t  I wi l l  be  t a l k ing  a t  a l e v e l  fo r  w h i c h  
you  w i l l  not  have  m u c h  r e s p e c t .  

I r e g r e t  tha t  I c a n ' t  k e e p  t h i s  c o m p l e t e l y  i n f o r m a l .  H o w e v e r ,  I 
hope  the  q u e s t i o n  and  a n s w e r  p e r i o d  wi l l  be .  But  I wan t  to b r i n g  you  
a m e s s a g e  th i s  m o r n i n g  tha t  n e e d s  to be i l l u s t r a t e d  and,  t h e r e f o r e ,  
I w i l l  have  to s t i c k  f a i r l y  c l o s e l y  to the s c r i p t .  
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I c a n ' t  r e s i s t  t e l l i n g  you  a s t o r y .  I h e a r d  D r .  W e i n e r  in  New Y o r k  

t a l k  to an  MIT  a u d i e n c e .  T h e r e  w e r e  500 of u s  in  t h a t  a u d i e n c e .  I 
b e l i e v e  t h e r e  w e r e  a b o u t  t w o - - a n d  I w a s  no t  a m o n g  t h e m - - w h o  u n d e r -  
s t o o d  D r .  W e i n e r ' s  t a l k .  He w a s  a w a y  ou t  in  the  f u t u r e .  

T h i s  s t o r y  c o n c e r n s  t he  t i m e  D r .  W e i n e r  c a m e  ou t  of  one  of  t he  
M I T  b u i l d i n g s  and  w a s  w a l k i n g  a c r o s s  t he  c a m p u s .  On t he  w a y  he  m e t  
D r .  C o n a n t .  T h e  two of t h e m  s t o o d  t a l k i n g  f o r  s o m e  m o m e n t s .  A s  
t h e y  w e r e  l e a v i n g ,  D r .  W e i n e r  t u r n e d  to  D r .  C o n a n t  and  sa id :  " I  
w o n d e r  i f  y o u  c a n  h e l p  m e .  Wha t  b u i l d i n g  d id  I c o m e  ou t  of b e f o r e  I 
t a l k e d  to  y o u ? "  D r .  C o n a n t  po in t ed :  " Y o u  c a m e  f r o m  t h a t  b u i l d i n g . "  
" T h a n k  y o u  v e r y  m u c h ,  " r e p l i e d  D r .  W e i n e r ,  " t h a t  m e a n s  I h a v e  h a d  

lunch. " 

I w a n t  to  w a r n  you  t h a t  I w i l l  know w h e t h e r  I h a v e  had  l u n c h  t o d a y ,  
b e i n g  j u s t  a m a n u f a c t u r i n g  m a n  f o r  G e n e r a l  E l e c t r i c .  

T h e  n e w e s t  t h i n g  t h a t  we a r e  up  a g a i n s t  i s  the  m a t t e r  of a u t o m a -  
t i o n .  I t h i n k  o u r  b i g g e s t  o b s t a c l e  i s  no t  in  c r e a t i n g  o r  in  d e f i n i n g  i t ,  
on w h i c h  I w i l l  s p e n d  a l i t t l e  t i m e  h e r e ,  bu t  in  i t s  a p p l i c a t i o n .  I t  i s  
r e a l l y  g e t t i n g  the  a u t o m a t i o n  c o n c e p t  in  the  f o r m  in  w h i c h  p e o p l e  w i l l  
a c c e p t  i t  and  do s o m e t h i n g  abou t  i t .  In o t h e r  w o r d s  i t  h a s  t o  be  t a i l o r -  
m a d e  f o r  t he  c u s t o m e r  who  i s  go ing  to u s e  i t .  

T h e  b a c k b o n e  of t h i s  N a t i o n ' s  e x p a n d i n g  e c o n o m y  and  i t s  e n v i a b l e  
s t a n d a r d  of l i v i n g  h a s  b e e n  the  a b i l i t y  to  p r o d u c e  m o r e  g o o d s  f o r  m o r e  
p e o p l e  at  l e s s  c o s t .  O u r  p r o d u c t i v e  f u t u r e  c o r r e s p o n d i n g l y  i s  t he  
l o g i c a l  e x t e n s i o n  of o u r  p a s t  t e c h n o l o g i c a l  p r o g r e s s ,  w i th  one  i m -  
p o r t a n t  d i f f e r e n c e :  T h e  p r o d u c t i o n  d e m a n d s  w i l l  be  g r e a t e r  t h a n  any  
we h a v e  e v e r  k n o w n .  

U s i n g  m y  own e l e c t r i c a l  m a n u f a c t u r i n g  i n d u s t r y  a s  an  e x a m p l e ,  
we know t h a t  we m u s t  be  ab l e  to  d o u b l e  o u r  p r e s e n t  o u t p u t  by  1964.  
T h i s  i s  t y p i c a l  of the  t a s k  f a c i n g  the  f a s t e s t  g r o w i n g  i n d u s t r i e s .  And  
y e t  i t  i s  e s t i m a t e d  t h a t  t he  p r e d i c t e d  a v a i l a b l e  w o r k  f o r c e  w i l l  i n c r e a s e  
l e s s  t h a n  13 p e r c e n t  by  1964.  

T h e  s o l u t i o n  to t h i s  v i t a l  p r o b l e m  of i n c r e a s e d  i n d u s t r i a l  p r o d u c -  
t i v i t y - - o n e  of the  g r e a t  c h a l l e n g e s  and  o p p o r t u n i t i e s  of  t o d a y - - h a s  
c o m e  to  be  c h a r a c t e r i z e d b y  a w o r d ,  p e r h a p s  the  m o s t  m i s u n d e r s t o o d  
in  o u r  m o d e r n  v o c a b u l a r y .  T h a t  w o r d  i s  " a u t o m a t i o n .  " 

T h e r e  a r e  j u s t  abou t  a s  m a n y  d e f i n i t i o n s  of  a u t o m a t i o n  a s  t h e r e  
a r e  p e o p l e  t r y i n g  to  d e f i n e  i t .  It  h a s  con i c  to  m e a n  a s  m a n y  d i f f e r e n t  

\ 
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t h i n g s  a s  t h e r e  a r e  po in t s  of r e f e r e n c e  f r o m  wh ich  i t  i s  v i e w e d .  It  i s  
a g r e a t  dea l  l ike  t he  old Aesop  fab le  of " T h e  E l e p h a n t  and the  Six B l i n d  
Men  ~ ' - - each  of w h o m  def ined  the  whole  e l e p h a n t  in  t e r m s  of the  p a r -  
t i c u l a r  p a r t  w h i c h  he w a s  ab le  to touch  and e x p l o r e  i (char t  1, p a g e  4). 

To s o m e  peop le ,  a u t o m a t i o n  m e a n s  m e c h a n i z a t i o n ;  t o  o t h e r s ,  the  
pushbu t ton  f a c t o r y  and m a t e r i a l s  hand l ing ;  and to  s t i l l  o t h e r s ,  a u t o -  
m a t i c  c o n t r o l s ,  a u t 0 m a t i c i t y ,  and c y b e r n e t i c s - - w o r d s  tha t  c o n j u r e  
up v i s i o n s  of r o b o t s  r u n n i n g  m a c h i n e s  and f a c t o r i e s  wi thou t  m e n .  
A c t u a l l y ,  t h e s e  w o r d s  have  l i t t l e  o r  no  b e a r i n g  o n  the i n d u s t r i a l  c o n -  
cep t  of a u t o m a t i o n  today .  

The  word  i t s e l f  i s  a r e l a t i v e  n e w c o m e r  to the  i n d u s t r i a l  v o c a b u l a r y ,  
bu t  the  i d e a s  and t h i n k i n g  to wh ich  i t  a p p l i e s  a r e  not  new.  T h e y  have  
b e e n  known fo r  a long  t i m e ,  but  have  b e e n  app l i ed  only d u r i n g  the  p a s t  
d e c a d e  to  i n d u s t r y  a s  we know i t .  

T o d a y ' s  i n d u s t r i a l  i n t e r p r e t a t i o n  of a u t o m a t i o n  i s  c o n t i n u o u s  a u t o -  
m a t i c  p r o d u c t i o n .  ( C h a r t  2, page  5. )  It  i s  a way  of m a n u f a c t u r i n g ,  
b a s e d  on the  concep t  of p r o d u c t i o n  in  a con t inuous  flow, r a t h e r  t han  
p r o c e s s i n g  b y  i n t e r m i t t e n t  b a t c h e s  of w o r k .  As  such ,  i t  e m b r a c e s  the  
automatic making, inspecting, assembling, testing, and packaging of 
parts and products in one continuous flow. 

Yes, the word is new, and even though an inventor named Oliver 
Evans built a completely automatic flour mill near Philadelphia back 
in 1784 (chart 3, page 6)--and by "completely automatic" I mean 
that there were no workers in the mill--in spite of this and other later 
apparent contradictions, automation is still just barely started. 

The important thing to know is that it is not a second industrial 
revolution. Its nature is evolutionary, not revolutionary. Automation 
is built upon the solid foundation of progressive, step-by-step up- 
grading of both our manufacturing operations and people, and is of 
itself a progressive process. 

As you might suspect, when we start talking about automatic 
factories and automation, we hear much weeping and wailing. Many 
people fear the principle involved; in fact, according to one survey, 
nearly three-fourths of the working population believe automation will 
r e s u l t  in  l ayo f f s  and u n e m p l o y m e n t ;  t hey  b e l i e v e  tha t  i t s  e v i l s  c o n -  
s i d e r a b l y  ou twe igh  i t s  b e n e f i t s .  

3 
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T h i s  v i e w p o i n t  i s  n o t  s u r p r i s i n g ,  n o r  i s  i t  n e w .  B a c k  in  t h e  y e a r  
1661 ,  w h e n  a l o o m  w a s  s e t  u p  in  D a n z i g  to  w e a v e  a s  m a n y  a s  f o u r  t o  
s i x  w e b s  a t  o n c e ,  t h e  a u t h o r i t i e s  s u p p r e s s e d  i t  b e c a u s e  t h e y  t h o u g h t  
i t  w a s  h a r d  on  t h e  p o o r  p e o p l e ,  w h o ,  t a k i n g  c o u r a g e  f r o m  t h e  a u t h o r -  
i t i e s '  e x a m p l e ,  s e i z e d  t h e  i n v e n t o r  a n d  d r o w n e d  h i m  in  a n e a r b y  c r e e k !  
So y o u  c a n  s e e  t h a t  t h e  m i s u n d e r s t a n d i n g  a b o u t  a u t o m a t i o n  c a n n o t  b e  
d i s m i s s e d  l i g h t l y .  B a s i c a l l y ,  a u t o m a t i o n  d o e s  t a k e  o v e r  j o b s  p e r -  
f o r m e d  b y  m e n ;  b u t  a u t o m a t i o n  n e e d  n o t  b r i n g  u n e m p l o y m e n t ,  a s  s o m e  
p e o p l e  f e a r ,  f o r  t h r e e  v e r y  p o s i t i v e  r e a s o n s :  

F i r s t ,  i n  t e r m s  o f  t h e  n u m b e r s  o f  m e n  r e q u i r e d  to  p r o d u c e  a 
p r o d u c t ,  t h e  r e d u c t i o n  i s  a t e m p o r a r y  d i s p l a c e m e n t  w h i c h  c a n  b e  o f f -  
s e t  b y  t h e  d e m a n d s  of  a b r o a d e n i n g  m a r k e t ,  a s  w e l l  a s  t h e  c r e a t i o n  
o f  n e w  i n d u s t r i e s .  A n d  d o n ' t  f o r g e t ,  i t  s t i l l  t a k e s  m a n y  m e n  t o  b u i l d ,  
s e r v i c e ,  a n d  o p e r a t e  a n y  a u t o m a t i c  m a c h i n e .  

S e c o n d ,  a u t o m a t i o n  d o e s  n o t  h a p p e n  o v e r n i g h t ;  i t  i s  a n  e v o l u t i o n a r y  
p r o c e s s .  M a n u a l ,  d i r e c t - l a b o r  w o r k  w i l l  be  p r o g r e s s i v e l y  t r a n s f o r m e d  
i n t o  w o r k  w h i c h  w i l l  b e  c l e a n e r ,  e a s i e r ,  s a f e r ,  and  m o r e  r e w a r d i n g  
to  t h e  w o r k e r ,  w h o ,  t h r o u g h  t h e  p r o c e s s  of  a u t o m a t i o n  i t s e l f ,  w i l l  b e  
t r a i n e d  f o r  t h e  m o r e  s k i l l f u l  a c c o m p l i s h m e n t s  r e q u i r e d  in  t h e  b e t t e r  
j o b s  of  t h e  f u t u r e .  

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

T h e  l a t e  P h i l i p  M u r r a y  a p p a r e n t l y  s h a r e d  t h e s e  s a m e  t h o u g h t s  
w h e n  h e  a d d r e s s e d  t h e  CIO a s  i t s  p r e s i d e n t  in  1951: 

" I  do  n o t  k n o w  of  a s i n g l e ,  s o l i t a r y  i n s t a n c e  w h e r e  a 
g r e a t  t e c h n o l o g i c a l  g a i n  h a s  t a k e n  p l a c e  in  t h e  U n i t e d  S t a t e s  
o f  A m e r i c a  t h a t  i t  h a s  a c t u a l l y  t h r o w n  p e o p l e  ou t  o f  w o r k .  I 
d o  n o t  k n o w  of  i t ,  I a m  n o t  a w a r e  o f  i t ,  b e c a u s e  t h e  i n d u s t r i a l  
r e v o l u t i o n  t h a t  h a s  t a k e n  p l a c e  in  t h e  U n i t e d  S t a t e s  in  t h e  p a s t  
25 y e a r s  h a s  b r o u g h t  i n t o  t h e  e m p l o y m e n t  f i e l d  an  a d d i t i o n a l  
20 m i l l i o n  p e o p l e .  " 

A s  an  i l l u s t r a t i o n  of  t h e  p r o g r e s s i v e  s t e p s  of  i n d u s t r i a l  d e v e l o p -  
m e n t  t h a t  l e a d  t o w a r d  a u t o m a t i o n ,  l e t ' s  l o o k  a t  t h e  m e t a l w o r k i n g  
i n d u s t r y .  ( C h a r t  4, p a g e  8 . )  F i r s t  i s  t h e  m a n u a l  a r e a  of  m a n u f a c -  
t u r i n g - - m a n y  p e o p l e  c o m b i n i n g  to  p r o d u c e  o n e  u n i t  a t  a t i m e ,  f i r s t  
o n l y  b y  h a n d  a n d  t h e n  w i t h  t h e  a i d  o f  h a n d t o o l s  a n d  s i m p l e ,  m a n u a l  

m a t e r i a l s - h a n d l i n g  e q u i p m e n t .  
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Next ,  we  p r o g r e s s  to the  m e c h a n i z a t i o n  a r e a ,  w h e r e  m a s s  p r o -  

d u c t i o n  is  the  r e s u l t  of the  i n t r o d u c t i o n  of the d r i v e n  m a c h i n e  and 
s i m p l e  c o n v e y o r .  The  a d d i t i o n  of i n c r e a s i n g l y  c o m p l e x  c o n t r o l s  and 
m a t e r i a l s - h a n d l i n g  e q u i p m e n t  l e a d s  up to the  a u t o m a t i c  s t a g e ,  in w h i c h  
m a n y  o p e r a t i o n s  can  be  p e r f o r m e d .  The  job of the p r o d u c t i o n  w o r k e r  
h a s  b e e n  l i m i t e d  to no m o r e  than l o a d i n g  and u n l o a d i n g  the a u t o m a t i c  
m a c h i n e ,  w h e r e a s  the a m o u n t  of s u p p o r t i n g ,  or  i n d i r e c t ,  l a b o r  r e q u i r e d  
f o r  m a i n f e n a n c e  has  b e e n  m a t e r i a l l y  i n c r e a s e d .  And thus  we a r e  r e a d y  
f o r  the  b e g i n n i n g  of the a u t o m a t i o n  a r e a .  

H e r e  i s  w h e r e  c o n t i n u o u s  a u t o m a t i o n  p r o d u c t i o n  s t a r t s  in a s m a l l  
w a y ,  wi th  fu l ly  a u t o m a t i c  m a c h i n e s  i n t e g r a t e d  wi th  t r a n s f e r  d e v i c e s  
t o  p e r f o r m  a s e r i e s  of o p e r a t i o n s .  The  p r o d u c t i o n  w o r k e r ,  as  we now 
know h i m ,  h a s  b e e n  t r a i n e d  and u p g r a d e d  to b e c o m e  the s k i l l e d  m a c h i n e  
s p e c i a l i s t  o r  m a i n t e n a n c e  e x p e r t .  By  l o g i c a l  s t eps  t h e s e  m a c h i n e s  a r e  
g r o u p e d  into  a u t o m a t i c  u n i t s .  The  un i t s  a r e  then  g r o u p e d  into  a u t o -  
m a t i c  s y s t e m s ,  the  s y s t e m s  into an a u t o m a t i c  s e c t i o n ,  and f i n a l l y ,  
s o m e  d a y  we m a y  c o m e  to e x p e c t  the a u t o m a t i c  f a c t o r y .  

It wou ld  s e e m  obv ious  f r o m  th i s  long  and c h a l l e n g i n g  d e v e l o p m e n t  
p r o b l e m  tha t  the  e r a  of the s o - c a l l e d  a u t o m a t i c  pushbu t ton  f a c t o r y  is  
s t i l l  a h e a d  of u s .  It c e r t a i n l y  wi l l  not  c o m e  by ju s t  the  s u d d e n ,  u n -  
e c o n o m i c  a p p l i c a t i o n  of m o n e y  o r  e f f o r t .  E x c e p t  in p r o c e s s  i n d u s t r i e s ,  
s u c h  as  c h e m i c a l ,  p e t r o l e u m  r e f i n i n g ,  and s o m e  f o o d s - - i n d u s t r i e s  
w h e r e  the  p r o d u c t s  a r e  f l u i d - - a u t o m a t i c  f a c t o r i e s  a r e  r a r e ,  if t hey  
e x i s t  a t  a l l .  F o r  an a v e r a g e  m a n u f a c t u r e r  to th ink  of the " a u t o m a t i c  
f a c t o r y "  t u r n i n g  out a s s e m b l i e s  o r  p r o d u c t s  today  is  p u r e l y  w i s h f u l  
t h i n k i n g .  

T o d a y  the  o p p o r t u n i t i e s  l ie  in do ing  the  job at  hand  wi th  the  t oo l s  
a v a i l a b l e ;  tha t  i s ,  p r o g r e s s i v e l y  u p g r a d i n g  ou r  o p e r a t i o n s  and peop le  
in the  m e c h a n i z a t i o n  and into  the a u t o m a t i o n  a r e a s .  A u t o m a t i o n ,  as  
s u c h ,  wi l l  have  to pay i t s  way  in a s t e p - b y - s t e p  p r o g r a m ,  as  i n d u s t r y  
t a k e s  a p r a c t i c a l  a p p r o a c h  to the c o n s t a n t  u se  of e a c h  y e a r ' s  t e c h n i c a l  
a d v a n c e s  in m a n u f a c t u r e .  

It i s  a l s o  t r u e  tha t  a u t o m a t i o n  is  not  l i m i t e d  to h i g h - v o l u m e  p r o -  
d u c t i o n  i t e m s ,  s u c h  as  r e f r i g e r a t O r s ,  l a m p s ,  o r  a u t o m o b i l e s .  In 
m o s t  of the i n d u s t r i e s  t oday ,  o p e r a t i o n s  can  be  found in a l l  the  l e v e l s  
of m e c h a n i z a t i o n .  T h e r e  is  a m p l e  o p p o r t u n i t y  to m o v e  t h e s e  o p e r a -  
t i ons  at  l e a s t  one m o r e  s t ep  up the l a d d e r .  And tha t  m e a n s  i n v e s t i n g  
in m o r e  h igh ly  m e c h a n i z e d  e q u i p m e n t  r a t h e r  than m o r e  b u i l d i n g s ,  
f i l l ed  wi th  the s a m e  old k inds  of e q u i p m e n t ,  u s i n g  the s a m e  old m e t h o d s .  
Of c o u r s e  new p lan t s  w i l l  be n e c e s s a r y  a l s o .  
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The a v e r a g e  i n d u s t r i a l  i n v e s t m e n t  r a t i o  of e q u i p m e n t  v e r s u s  l and  
and  b u i l d i n g s  shou ld  r i s e  in the  nex t  n ine  y e a r s  f r o m  about  two to one 
up to as  h igh  as  fou r  to one ,  a f u r t h e r  r e m i n d e r  tha t  b r i c k s  and m o r t a r  
a r e  i n c r e a s i n g l y  s e c o n d a r y  to the p r o d u c t i o n  f a c i l i t i e s  tha t  t h e y  h o u s e .  
As a r e s u l t  of a l l  t h i s ,  a n n u a l  f a c t o r y  output  i s  e x p e c t e d  to r i s e  f r o m  
50 to 75 d o l l a r s  p e r  s q u a r e  foot  by 1964, ( c h a r t  5, page  11) as  i n d u s t r y  
i n c r e a s i n g l y  u t i l i z e s  the  un ique  a d v a n t a g e s  of e l e c t r i c a l  a u t o m a t i o n  in 
i t s  m a n u f a c t u r i n g  o p e r a t i o n s .  

A l r e a d y  t h e r e  has  b e e n  a m a r k e d  i n c r e a s e  in the  i n d u s t r i a l  u s e  
of p o w e r .  B e t w e e n  1946 and 1952 the  p o w e r  u s e d  by e a c h  p r o d u c t i o n  
w o r k e r  r o s e  f r o m  10,750 to 16 ,350 k i l o w a t t - h o u r s  a n n u a l l y - - a  52 p e r -  
cen t  i n c r e a s e .  ( C h a r t  6, page  12.) In f ac t  the  i n d u s t r i a l  u s e  of p o w e r  
b e t w e e n  1946 and  1952 wen t  up f a s t e r  than  i n d u s t r i a l  p r o d u c t i o n  i t s e l f ,  
so  tha t  the e l e c t r i c a l  con t en t  of the a v e r a g e  p r o d u c t  i n c r e a s e d  by  a 
s i g n i f i c a n t  24 p e r c e n t .  T h i s  p a t t e r n  of i n d u s t r i a l  e l e c t r i f i c a t i o n  is  
c o n t i n u i n g  u p w a r d ,  so tha t  in 1964 we b e l i e v e  w e l l  o v e r  90 p e r c e n t  of 
o u r  N a t i o n ' s  m a n u f a c t u r i n g  h o r s e p o w e r  wi l l  be  e l e c t r i c .  T h e r e  is  no 
doubt  in m y  m i n d  tha t  the t r e n d  to a u t o m a t i o n  is  and wi l l  be  a k e y  f a c t o r  
in th i s  g r o w t h .  

Bu t  wha t  of a u t o m a t i o n  t o d a y ?  Can  i t  be  app l i ed  e v e r y w h e r e ,  o r  
a r e  t h e r e  s o m e  q u a l i f i c a t i o n s  for  i t s  u s e  ? 

As we s e e  i t ,  t h e r e  a r e  two m a i n  f a c t o r s  t ha t  d e t e r m i n e  the  e x t e n t  
to w h i c h  a u t o m a t i o n  m a y  be a p p l i e d  e c o n o m i c a l l y :  v o l u m e ,  and n a t u r e  
of the p r o d u c t .  F o r  the p u r p o s e s  of t h i s  d i s c u s s i o n ,  the " n a t u r e "  of 
the  p r o d u c t  i s  c o n s i d e r e d  to i n c l u d e  the  e l e m e n t s  of d e s i g n ,  s t a n d a r d i -  
z a t i on ,  and m a t e r i a l s  and p r o c e s s e s .  ( C h a r t  7, page  13.)  H e r e  we 
s e e  t h e i r  r e l a t i o n s h i p  to the  t h r e e  a r e a s  of m a n u f a c t u r i n g - - m a n u a l ,  
m e c h a n i z a t i o n ,  and a u t o m a t i o n .  F i r s t ,  l e t  us  look  at  p r o d u c t  d e s i g n  
and s e e  how it i n f l u e n c e s  a u t o m a t i o n .  

H e r e  a r e  t h r e e  c h a i r s .  T h e y  a r e  f u n d a m e n t a l l y  the  s a m e - - s o m e -  
th ing  to s i t  o n - - b u t  the d e s i g n  of e a c h  is  d i f f e r e n t .  In e a c h  c a s e ,  the 
c h a i r  w a s  d e s i g n e d  to su i t  a p a r t i c u l a r  a r e a  of m a n u f a c t u r i n g .  In the  
m a n u a l  a r e a ,  the c h a i r  w a s  d e s i g n e d  so tha t  i t  cou ld  be  m a d e  by  hand ,  
o r  wi th  h a n d t o o l s .  It r e q u i r e d  m a n y  m a n u a l  o p e r a t i o n s .  In the  m e -  
c h a n i z a t i o n  a r e a  the  m e t a l  p a r t s  of the  c h a i r  w e r e  d e s i g n e d  to be  f o r m e d  
on m a c h i n e s  and  h a n d - a s s e m b l e d .  It r e q u i r e d  f e w e r  m a n u a l  o p e r a t i o n s .  
In the a u t o m a t i o n  a r e a  a f r e s h  a p p r o a c h  to c h a i r  d e s i g n  has  b e e n  t a k e n .  
The  " b l a s t  a w a y "  t e c h n i q u e  w a s  u s e d .  The  m a n u a l  o p e r a t i o n s  w e r e  
d e s i g n e d  out of the  p r o d u c t ,  by u s i n g  a d i f f e r e n t  m a n u f a c t u r i n g  p r o c e s s  
and d i f f e r e n t  m a t e r i a l s .  
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T h i s  l a s t  e x a m p l e  n o t  o n l y  p o i n t s  u p  t h e  c h a l l e n g e  t o  d e s i g n i n g  f o r  
t h e  a u t o m a t i o n  a r e a ,  b u t  a l s o  p o i n t s  up  t h e  f a c t  t h a t  t h e  e v e n t u a l  e x -  
t e n t  o f  a u t o m a t i o n  i s  d e p e n d e n t ,  to  a l a r g e  d e g r e e ,  u p o n  h o w  w e l l  t h e  
d e s i g n  e n g i n e e r s  m e e t  t h i s  c h a l l e n g e .  T h e  n u m b e r  of  m a n u a l  o p e r a t i o n s  
d e s i g n e d  o u t  o f  t h e  p r o d u c t  i s  a k e y  to  e c o n o m i c  a u t o m a t i o n .  

N e x t ,  l e t  u s  l o o k  a t  p r o d u c t  s t a n d a r d i z a t i o n .  In  t h e  m a n u a l  a r e a  
t h e r e  a r e  s i x  c h a i r s ,  e a c h  o n e  d i f f e r e n t .  I t  i s  n o t  m u c h  m o r e  d i f f i c u l t  
t o  m a k e  t h e m  d i f f e r e n t ,  o r  to  m a k e  a " s p e c i a l ,  " t h a n  i t  i s  t o  m a k e  
t h e m  a l l  t h e  s a m e .  T h e r e  i s  l i t t l e  t o o l i n g  a n d  p r o d u c t i o n  i s  l o w .  In  
t h e  m e c h a n i z a t i o n  a r e a  s t a n d a r d i z a t i o n  b e c o m e s  i m p o r t a n t ,  b e c a u s e  
w e  a r e  n o w  g e t t i n g  i n t o  t o o l i n g  c o s t s  a n d  i n t e r c h a n g e a b l e  p a r t s .  I n  t h e  
a u t o m a t i o n  a r e a  s t a n d a r d i z a t i o n  i s  o f  t h e  u t m o s t  i m p o r t a n c e .  H e r e  
t h e  c h a i r s  a r e  a l l  t h e  s a m e ,  e x c e p t  f o r  c o l o r  a n d  t r i m ;  a n d  t h e y  a r e  
a l l  m a d e  on  t h e  s a m e  t o o l s .  

N e x t  t o  p r o d u c t  d e s i g n ,  t h e  i m p o r t a n t  f a c t o r  o f  a n y  a u t o m a t i o n  
p r o g r a m  i s  s t a n d a r d i z a t i o n  of  t h e  p r o d u c t  o r  p a r t s .  U n l e s s  we  a r e  
c o n s t a n t l y  t r y i n g  to  s t a n d a r d i z e  o u r  p r o d u c t s - - t h e  s t a n d a r d i z a t i o n  t h a t  
b u i l d s  v o l u m e - - w e  w i l l  f i n d  t h a t  w e  a r e  o p e r a t i n g  u n d e r  j o b - s h o p  c o n -  
d i t i o n s  i n  t h e  m a n u a l  a n d  m e c h a n i z a t i o n  a r e a s ,  w h i l e  t h e  c o m p e t i t o r s  
a r e  o p e r a t i n g  in  t h e  a u t o m a t i o n  a r e a .  

N o w  l e t  u s  s e e  h o w  t h e  v a r i o u s  m a t e r i a l s  a n d  p r o c e s s e s  a f f e c t  
u s .  T h e r e  a r e  g e n e r a l l y  s e v e r a l  d i f f e r e n t  o n e s  t h a t  c a n  b e  u s e d  to  
m a k e  a p a r t  o r  a p r o d u c t .  T h e  m a n u f a c t u r i n g  e n g i n e e r  a n d  d e s i g n  
e n g i n e e r  m u s t  w o r k  t o g e t h e r  d u r i n g  t h e  d e s i g n i n g  of  t h e  p r o d u c t  t o  
s e l e c t  t h e  b e s t  m a t e r i a l  a n d  p r o c e s s .  C e r t a i n  o f  t h e s e  a d a p t  t h e m -  
s e l v e s  m o r e  r e a d i l y  t o  t h e  a u t o m a t i o n  a r e a  t h a n  o t h e r s .  In  t h e  m a n u a l  
a r e a  t h e  w o o d  c h a i r s  a r e  s h a p e d  w i t h  h a n d t o o l s  a n d  a s s e m b l e d  m a n u a l l y .  
In  t h e  m e c h a n i z a t i o n  a r e a  t h e  m e t a l  p a r t s  f o r  t h e  c h a i r  a r e  s t a m p e d  
o u t  on  m a c h i n e s  a n d  a s s e m b l e d  m a n u a l l y .  In  t h e  a u t o m a t i o n  a r e a  t h e  
c h a i r  i s  m a d e  of  p l a s t i c  a n d  m o l d e d  c o m p l e t e l y  i n  a m a c h i n e .  In t h i s  
c o n n e c t i o n  g r e a t  s t r i d e s  a r e  n o w  b e i n g  m a d e  in  t h e  d e v e l o p m e n t  of  
" c h i p l e s s "  p r o c e s s e s ,  t h a t  p r o d u c e  p a r t s  t o  s i z e  i n  f e w e r  o p e r a t i o n s .  
T h e i r  p r i m a r y  u s e  w i l l ,  of  c o u r s e ,  b e  in  t h e  a u t o m a t i o n  a r e a .  

T h i s  b r i n g s  u s  n o w  to  t h e  s e c o n d  m a i n  f a c t o r  t h a t  d e t e r m i n e s  t h e  
e x t e n t  of  e c o n o m i c  a u t o m a t i o n - - t h e  v o l u m e  o f  t h e  p a r t  o r  p r o d u c t .  
T h e  l o w - v o l u m e  c h a i r  f a l l s  in  t h e  m a n u a l  a r e a ,  t h e  m e d i u m - v o l u m e  
c h a i r  f a l l s  in  t h e  m e c h a n i z a t i o n  a r e a ,  a n d  t h e  h i g h - v o l u m e  c h a i r  f a l l s  
i n  t h e  a u t o m a t i o n  a r e a .  T h i s  c l a s s i f i c a t i o n  i s  d e t e r m i n e d ,  to  a l a r g e  
e x t e n t ,  b y  s u c h  f a c t o r s  a s  m a n u f a c t u r i n g  c o s t s ,  s t y l i n g ,  a n d  c u s t o m e r  
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d e m a n d .  To obta in  e c o n o m i c a l ,  con t inuous  a u t o m a t i c  p r o d u c t i o n - -  
a u t o m a t i o n ,  in o t h e r  w o r d s - - t h e  to ta l  v o l u m e  of the p a r t s  m u s t  be  h igh .  
T o t a l  v o l u m e ,  h o w e v e r ,  n e e d  not  c o n s i s t  of i d e n t i c a l  p a r t s ;  i t  m a y  c o n -  
s i s t  of s i m i l a r  s t a n d a r d i z e d  p a r t s  tha t ,  as  fa r  as  the  e q u i p m e n t  is  c o n -  
c e r n e d  and wi th  the  a p p r o p r i a t e  c o n t r o l s ,  can be t r e a t e d  as  i d e n t i c a l  
p a r t s .  

As you have  s e e n ,  the e x t e n t  to wh ich  a u t o m a t i o n  can  be  app l i ed  
e c o n o m i c a l l y  i s  d e t e r m i n e d ,  not  by the s i z e  of the b u s i n e s s ,  but ,  
r a t h e r ,  by the  v o l u m e  and n a t u r e  of the p r o d u c t s  m a n u f a c t u r e d .  In 
j o b - s h o p  func t ions  t h e r e  a r e  of ten  s o m e  h i g h - v o l u m e  o p e r a t i o n s  (wi th  
m a n y  m a n u a l  ope ra t ions}  that  l end  t h e m s e l v e s  to a u t o m a t i c  m a n u f a c -  
t u r i n g  m e t h o d s .  Whi le  we have  b e e n  look ing  at a u t o m a t i o n  at  the  
p r o d u c t  l e v e l ,  i t  g e n e r a l l y  t a k e s  p l ace  s e v e r a l  s t e p s  b e l o w  tha t  l e v e l .  
In o'~her w o r d s  a u t o m a t i o n  i s  g e n e r a l l y  app l i ed  to c o m p o n e n t s  and s u b -  
a s s e m b l i e s  of a c o m p l e t e  p r o d u c t .  

F o r  i n s t a n c e ,  t h e  four  l e g s  of the  c h a i r  in the m e c h a n i z a t i o n  a r e a  
could  p o s s i b l y  b e  a u t o m a t e d .  E v e n  wi th  low p r o d u c t i o n  i t e m s ,  such  
as  l a r g e  m o t o r s ,  the  p r o d u c t i o n  of l a m i n a t i o n s ,  w h i c h  i s  h igh ,  m a y  
be  a u t o m a t e d .  ( C h a r t  8, page 16.} A n o t h e r  e x a m p l e  would  be  the  t u r -  
b ine  b l a d e s  in a j e t  eng ine .  H e r e  the  p r o d u c t i o n  of j e t  e n g i n e s  m a y  be  
c o m p a r a t i v e l y  low, but  the n u m b e r  of t u r b i n e  b l a d e s  r e q u i r e d  p e r  
e n g i n e  is  h igh .  ( C h a r t  9, page  17.} An e n t i r e  d e p a r t m e n t  o r  s e c t i o n  
n e e d  not be  a u t o m a t e d ;  it m a y  be only a few m a c h i n e s  at f i r s t ;  then ,  
p r o g r e s s i v e l y ,  as  e x p e r i e n c e  i s  ga ined ,  a u t o m a t i o n  m a y  be a p p l i e d  to 
o t h e r  o p e r a t i o n s .  

We wi l l  now see  how a l l  of th i s  a f f ec t s  peop le  and n~anufac tu r ing  
f a c i l i t i e s .  H e r e  we s e e  t h e i r  r e l a t i o n s h i p  to the  t h r e e  a r e a s  of m a n u -  
f a c t u r i n g  ( c h a r t  10, page  18). 

F i r s t ,  l e t  us  look  at  p e o p l e  and see  how the  s k i l l s ,  s t a r t i n g  in  the  
m a n u a l  a r e a ,  a r e  b e i n g  p r o g r e s s i v e l y  u p g r a d e d  unt i l  we r e q u i r e  the  
m e n t a l  s k i l l s  in  the  a u t o m a t i o n  a r e a .  Al so  we s e e  how the  m a n u a l  
d i r e c t - l a b o r  w o r k  wi l l  be  p r o g r e s s i v e l y  t r a n s f o r m e d  in to  w o r k  w h i c h  
wi l l  be  c l e a n e r ,  e a s i e r ,  s a f e r ,  and m o r e  r e w a r d i n g  fo r  the  w o r k e r  
who,  t h r o u g h  the  p r o c e s s  of a u t o m a t i o n  i t s e l f ,  wi l l  be  t r a i n e d  fo r  the  
m o r e  sk i l l fu l  a c c o m p l i s h m e n t s  and a s s i s t e d  t o w a r d  the  b e t t e r  j o b s  of 
the  fu tu re .  
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The  t r e n d  t o w a r d  a u t o m a t i o n  h a s  a l r e a d y  p l a y e d  a b ig  p a r t  in  up -  
g r a d i n g  the l a b o r  f o r c e .  F o r  one th ing ,  i t  t a k e s  a s p e c i a l i s t  w i th  a 
h igh  d e g r e e  of s k i l l  to r u n  m a n y  of the  new m a c h i n e s .  F o r  a n o t h e r ,  
the  p r o b l e m s  of m a i n t e n a n c e  m u l t i p l y  a s  the m a c h i n e s  b e c o m e  m o r e  
c o m p l e x .  T h u s  both  the o p e r a t o r  and the m a i n t e n a n c e  m a n  have  b e e n  
u p g r a d e d  and g e n e r a l l y  h a v e  ga ined  t h e i r  new s k i l l s  on the  job .  

L e t  us  look  a t  the  m a n u f a c t u r i n g  f a c i l i t i e s  a g a i n ,  and s e e  how the  
m a t e r i a l - h a n d l i n g  e q u i p m e n t  i s  i n t e g r a t e d  wi th  the  p r o c e s s  e q u i p m e n t  
when  we r e a c h  the  a u t o m a t i o n  a r e a .  To s i m p l i f y  the  d i s c u s s i o n  of 
e q u i p m e n t  in  the  a u t o m a t i o n  a r e a ,  we have  d iv ided  i t  in to  t h r e e  b r o a d  
c l a s s e s .  We wi l l  l ook  a t  t h e s e  c l a s s e s  a l i t t l e  c l o s e r  ( c h a r t  11, page  
20). 

C l a s s  A - - s t a n d a r d  m a c h i n e s  wi th  t r a n s f e r  e q u i p m e n t  added .  A 
l a r g e  n u m b e r  of e x i s t i n g  m a c h i n e s  m a y  be  a u t o m a t e d  today  b y  the  a d d i -  
t ion  of t r a n s f e r  e q u i p m e n t .  C l a s s  B - - s t a n d a r d  m a c h i n e s  equ ipped  w i th  
t r a n s f e r  m e c h a n i s m s .  M a n y  m a c h i n e s  m a y  be  p u r c h a s e d  today  equ ipped  
wi th  t r a n s f e r  m e c h a n i s m s  o r  a r e  d e s i g n e d  fo r  the add i t i on  of s u c h  e q u i p -  
m e n t .  C l a s s  C - - s p e c i a l  m a c h i n e s  u s i n g  s t a n d a r d  c o m p o n e n t s  w i t h  t r a n s -  
f e r  e q u i p m e n t .  T h i s  c l a s s  of e q u i p m e n t  u s u a l l y  i s  i n t ended  fo r  s p e c i a l  
a p p l i c a t i o n s  c o m b i n i n g  s e v e r a l  o p e r a t i o n s .  

Some of t o d a y ' s  e q u i p m e n t  m a y  be u p g r a d e d  e c o n o m i c a l l y  in to  the  
a u t o m a t i o n  a r e a  by  the  add i t i on  of t r a n s f e r  m e c h a n i s m s .  T h i s  m a k e s  
i t  p o s s i b l e  to a u t o m a t e  c e r t a i n  o p e r a t i o n s  wi th  a m i n i m u m  i n v e s t m e n t  
in  e q u i p m e n t ,  a s  we l l  a s  ga in  a g r e a t  d e a l  of e x p e r i e n c e .  H o w e v e r ,  
w h e n  new p r o d u c t i o n  m a c h i n e s  a r e  b e i n g  p u r c h a s e d ,  o r  old o n e s  r e -  
p l a c e d ,  t h e y  shou ld  be  equ ipped  wi th  t r a n s f e r  m e c h a n i s m s  w h e n e v e r  
p o s s i b l e .  Mos t  m a c h i n e - t o o l  b u i l d e r s  t o d a y  wi l l  f u r n i s h  s t a n d a r d  
m a c h i n e s  w i th  t r a n s f e r  e q u i p m e n t ,  o r  s p e c i a l  m a c h i n e s  m a d e  wi th  
s t a n d a r d  c o m p o n e n t s .  

One of the  b e s t  w a y s  to d e t e r m i n e  the  m a n u f a c t u r i n g  s t a t u s  of a 
p l a n t ' s  o p e r a t i o n s  i s  to  look  at  the  p lan t  l ayou t .  Such a s  the  t h r e e  
s y m b o l i c  e x a m p l e s  at  the  b o t t o m  of t h i s  c h a r t ,  f o r  t h i s  i s  the  s u m m a -  
t ion  of a l l  m a n u f a c t u r i n g  p l a n n i n g  in  v i s u a l  f o r m .  ( C h a r t  12, page  21. ) 
In t h i s  c h a r t  you  can  see  the  m a t e r i a l - h a n d l i n g  e q u i p m e n t ,  p r o c e s s  
e q u i p m e n t ,  and  p r o d u c t  d e s i g n  and s t a n d a r d i z a t i o n  to a c e r t a i n  e x t e n t .  
A p l an t  l ayou t  a l s o  i n d i c a t e s  the  a m o u n t  of d i r e c t  and i n d i r e c t  l a b o r ;  
t h a t  i s .  the  g r a d a t i o n s  of l a b o r  s k i l l s  f r o m  the p u r e l y  m a n u a l  to the  
p u r e l y  m e n t a l .  
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In the  m a n u a l  a r e a  of m a n u f a c t u r i n g ,  we have  what  i s  known as  
p r o c e s s  layout ,  w h e r e  the  punch  p r e s s e s  a r e  iri one s e c t i o n ,  a s s e m b l y  
in  a n o t h e r  s e c t i o n ,  and pa in t i ng  and f i n i s h i n g  in  s t i l l  a n o t h e r .  H e r e  
the  p a r t s  a r e  m o v e d  in  lo t s  f r o m  one s e c t i o n  to a n o t h e r ,  wi th  e a c h  
s e c t i o n  p e r f o r m i n g  i t s  own o p e r a t i o n s .  

In the  m e c h a n i z a t i o n  a r e a  we s ee  a c o m b i n a t i o n  of a p r o c e s s  l a y -  
out and a p r o d u c t  l ayout .  H e r e  the h i g h - v o l u m e  p a r t s  have  b e e n  t aken  
out and s e t  up in a p r o d u c t  l ayout .  

A p r o d u c t  l ayou t  is  w h e r e  the  e q u i p m e n t  i s  a r r a n g e d  in the  o r d e r  
of the  o p e r a t i o n s  r e q u i r e d  by the  p r o d u c t .  It i s  the  s t r a i g h t - l i n e  type  
of l ayout ,  w h e r e  you m a y  have  a punch  p r e s s ,  an a s s e m b l y  o p e r a t i o n ,  
and a f i n i s h i n g  o p e r a t i o n  a l l  in the s a m e  a r e a .  As we p r o g r e s s  in to  
the  a u t o m a t i o n  a r e a ,  we f ind tha t  the  whole  s e c t i o n  i s  la id  out a r o u n d  
the  p r o d u c t  layout ,  w h e r e  the  m a t e r i a l  f lows  b e t w e e n  o p e r a t i o n s .  

S o f a r  we have  d i s c u s s e d  b r i e f l y  the r e l a t i o n s h i p s  of n a t u r e  of the  
p r o d u c t ,  v o l u m e ,  peop l e ,  and f a c i l i t i e s  to  the  t h r e e  p r o g r e s s i v e  m a n u -  
f a c t u r i n g  a r e a s .  ( C h a r t  13, page 23. )  On th i s  b a s i s  you m i g h t  be  
i n t e r e s t e d  in our  e d u c a t e d  g u e s s  of the  a v e r a g e  l e v e l  of i n d u s t r i a l  m a n u -  
f a c t u r i n g  o p e r a t i o n s .  ( C h a r t  14, page  24. )  In g e n e r a l  t he  " m a k i n g "  
o p e r a t i o n s  fa l l  in the  m i d d l e  o r  u p p e r  p o r t i o n  of the m e c h a n i z a t i o n  a r e a ;  
wh i l e  i n s p e c t i o n ,  a s s e m b l i n g ,  t e s t i n g ,  and p a c k a g i n g  m i g h t  fa l l  in to  the 
u p p e r  end  of the m a n u a l  a r e a .  The  a v e r a g e  of a l l  m a n u f a c t u r i n g  o p e r a -  
t i o n s  is  p r o b a b l y  in the low s ide  of the m e c h a n i z a t i o n  a r e a .  You wi l l  
no te  tha t  t h i s  r a t i n g  a l so  a p p l i e s  g e n e r a l l y  to l a b o r ,  and po in t s  out 
c l e a r l y  the  o p p o r t u n i t i e s  fo r  p r o g r e s s i v e l y  u p g r a d i n g  m a n u f a c t u r i n g  
o p e r a t i o n s  and l a b o r  f o r c e  one o r  two s t e p s  t o w a r d  the  a u t o m a t i o n  a r e a .  

And now le t  us  r e v i e w  s e v e r a l  d e v e l o p m e n t s  in  the  f i e ld  of a u t o m a -  
t ion  wh ich  m a y  be of i n t e r e s t .  

The f i r s t  i s  the c o n s t r u c t i o n ,  by G e n e r a l  E l e c t r i c  ( c h a r t  15, page  
25) of a s y s t e m  that  has  a s  i t s  o b j e c t i v e  the  a u t o m a t i c  a s s e m b l y  of 
e l e c t r o n i c  c o m p o n e n t s  to a p r i n t e d  c i r c u i t  b o a r d .  The  a s s e m b l e d  b o a r d  
wi l l  t hen  c o n s t i t u t e  a s u b a s s e m b l y  in a p i e c e  of e l e c t r o n i c  e q u i p m e n t ,  
such  as  a r a d a r  or  c o m m u n i c a t i o n  e q u i p m e n t .  

The  A u t o m a t i c  C o m p o n e n t  A s s e m b l y  S y s t e m  d i f f e r s  g r e a t l y  f r o m  
o t h e r  p i e c e s  of a u t o m a t i c  f a c t o r y  e q u i p m e n t  in tha t  i t  i s  d e s i g n e d  to be 
c o n t r o l l e d  in i t s  s e q u e n c e  of o p e r a t i o n  by i n f o r m a t i o n  which  it  r e a d s  
and i n t e r p r e t s  f r o m  punched  b u s i n e s s  m a c h i n e  c a r d s .  By u s i n g  th i s  
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m e t h o d ,  a t e c h n i q u e  i s  e m p l o y e d  wh ich  i s  f a r  m o r e  v e r s a t i l e  and  f l e x i b l e  
in  c o n t r o l  t han  p r e s e n t - d a y  a u t o m a t i c  m a n u f a c t u r i n g  t e c h n i q u e s ,  s i nce  
the  c h a n g e o v e r  of c o n t r o l  f r o m  the m a n u f a c t u r e  of one p i ece  of e q u i p -  
m e n t  to an  e n t i r e l y  d i f f e r e n t  type  of an  a s s e m b l y  r e q u i r e s  o n l y  the r e -  
m o v a l  of one " d e c k "  of punched  c a r d s  and the s u b s t i t u t i o n  of a n o t h e r  
" d e c k "  c o n t a i n i n g  the  new i n s t r u c t i o n s .  T h i s  f e a t u r e  of f l e x i b i l i t y  i s  
of g r e a t  va lue  in the  p r o d u c t i o n  of j o b - l o t  q u a n t i t i e s  of a l a r g e  n u m b e r  
of d i f f e r e n t  t y p e s  of e l e c t r o n i c  c i r c u i t  a s s e m b l i e s ,  such  a s  a r e  u s e d  b y  
the  a r m e d  s e r v i c e s .  

G e n e r a l  E l e c t r i c  i s  c a r r y i n g  on t h i s  d e v e l o p m e n t  a s  p a r t  of an  i n -  
d u s t r i a l  p r e p a r e d n e s s  p r o g r a m  to p r o v i d e  t e c h n i q u e s  and f a c i l i t i e s  
fo r  i n c r e a s i n g  the  supp ly  of e q u i p m e n t  fo r  m i l i t a r y  p u r p o s e s .  

As  a m a t t e r  of f ac t ,  p r i o r  to t h i s  c o n t r a c t ,  e n g i n e e r s  of the  G e n -  
e r a l  E l e c t r i c  C o m p a n y  i n v e s t i g a t e d  t e c h n i q u e s  fo r  a f l e x i b l e  p o s i t i o n e r  
c a p a b l e  of b e i n g  a u t o m a t i c a l l y  c o n t r o l l e d  f r o m  p u n c h e d - c a r d  p r o g r a m  
e q u i p m e n t .  

The  W i e d e m a n n  P u n c h  P r e s s  was  an  i d e a l  m a c h i n e  on w h i c h  to  
c a r r y  out t h i s  d e v e l o p m e n t  as  "One M o r e  S tep"  t o w a r d  a u t o m a t i c  
f a c t o r y  o p e r a t i o n .  

(At t h i s  point  a s o u n d - m o t i o n  p i c t u r e  w a s  shown,  
e n t i t l e d  "One M o r e  Step .  ") 

%Vhat y o u  have  j u s t  s e e n  in t h i s  m o t i o n  p i c t u r e  i s  of c o u r s e  one 
p a r t i c u l a r  type  of d e v e l o p m e n t  m o d e l .  The  G e n e r a l  E l e c t r i c  C o m p a n y  
a l s o  h a s  a n o t h e r  s i m i l a r  e q u i p m e n t - - t h e  N u m e r i c a l  P o s i t i o n i n g  C o n -  
t r o l - - w h i c h  i s  now a w o r k i n g  p r o d u c t i o n  m o d e l ,  m a n u f a c t u r e d  and  sold  
b y  our  S c h e n e c t a d y  S p e c i a l t y  C o n t r o l  D e p a r t m e n t .  H e r e  i s  the f i r s t  
un i t  w h i c h  w a s  i n s t a l l e d  on a W i e d e m a n n  punch  p r e s s  in  our  L o w  V o l t a g e  
S w i t c h g e a r  D e p a r t m e n t  in P h i l a d e l p h i a .  ( C h a r t  16, page  27 . )  A l s o  
known as  the  P u n c h e d  C a r d  C o n t r o l ,  t h i s  d e v i c e  i s  u s e d  to  a u t o m a t i c a l l y  
p o s i t i o n  the  w o r k  p i e c e ,  index  the t u r r e t ,  t hus  b r i n g i n g  the  c o r r e c t  
punch  in to  p o s i t i o n ,  and i n i t i a t e  the punch ing  o p e r a t i o n - - a  c y c l e  r e -  
q u i r i n g  r o u g h l y  f r o m  two to s ix  s e c o n d s ,  depend ing  on the  m a c h i n e  
t r a v e l  ( c h a r t  17, page  28). 

B e f o r e  conc lud ing ,  I would  l ike  to e m p h a s i z e  the s o m e t i m e s  o v e r -  
looked s i g n i f i c a n c e  of the  a t t i t u d e  and r o l e  of m a n a g e m e n t  in  the  p r a c -  
t i c a l  r e a l i z a t i o n  of i n d u s t r i a l  a u t o m a t i o n .  
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 695 
M a n a g e m e n t  m u s t  r e c o g n i z e  tha t  an a u t o m a t i o n  p r o g r a m  e m b r a c e s  

a l l  the  func t ions  of a b u s i n e s s  and not  jus t  the  t e c h n i q u e s  of m a n u f a c -  
t u r i n g .  M a n a g e m e n t  m u s t  r e c o g n i z e  tha t  an a u t o m a t i o n  p r o g r a m  is  a 
s t e p - b y - s t e p  a n a l y s i s  of a c o m p a n y ' s  p r o d u c t s  f r o m  a f i n a n c i a l ,  m a r -  
ke t ing ,  and e n g i n e e r i n g  v i e w p o i n t  wh ich  r e s u l t s  in s i m p l i f i c a t i o n  and 
s t a n d a r d i z a t i o n - - t h e  two k e y s  to the  s u c c e s s f u l  a p p l i c a t i o n  of a u t o m a -  
t ion  in the  f a c t o r y .  

It i s  up to m a n a g e m e n t - - m a n a g e m e n t  wi th  v i s i o n ,  e n t h u s i a s m ,  
i m a g i n a t i o n ,  and c o u r a g e - - t o  apply  th i s  way of m a n u f a c t u r i n g  to  i t s  
b u s i n e s s .  M a n a g e m e n t  m u s t  d e t e r m i n e  the  d e g r e e  of a u t o m a t i o n  tha t  
i t s  b u s i n e s s  r e q u i r e s  and then  d e v e l o p  an o v e r a l l ,  p r o g r e s s i v e  p r o g r a m ,  
and s e e  tha t  i t  i s  p r o p e r l y  c a r r i e d  out .  T h o s e  who fa i l  to do so wi l l  
s l o w l y  l o s e  g round ,  jus t  as  s u r e l y  as  t h o s e  who a t t e m p t  the  p r o g r a m  
on too s w e e p i n g  a f r o n t  wi l l  l o s e  t h e i r  s h i r t s .  The g a m e  i s  go ing  to be 
i m m e n s e l y  r e w a r d i n g  fo r  the s u c c e s s f u l ,  but  v e r y  p u n i s h i n g  on the  
r e c k l e s s .  

The  e f f ec t  of a l l  t h i s  t e c h n o l o g i c a l  g r o w t h  in the  y e a r s  a h e a d  shou ld  
be  e v i d e n t  in m a n y  d i r e c t i o n s .  F r o m  the  van t age  poin t  of the  nex t  d e c -  
ade we shou ld  s ee  that:  

1. W o r k e r s  have  b e e n  u p g r a d e d  f r o m  dul l ,  r e p e t i t i v e  jobs  to 
t a s k s  tha t  a r e  w o r t h y  of h u m a n  j u d g m e n t  and s k i l l s .  

2. I n d u s t r i a l  p r o d u c t i v i t y  ha s  i n c r e a s e d  beyond  the  p r o p o r t i o n  of 
the  i n c r e a s e  in c ap i t a l  i n v e s t m e n t .  

3. The  qua l i ty  of m a n y  p r o d u c t s  i s  f i n e r  than  e v e r  b e f o r e .  

4. I n v e n t o r y  i n v e s t m e n t  has  b e e n  r e l e a s e d  fo r  m o r e  p r o d u c t i v e  
u se  b e c a u s e  of the  h igh  r a t e  of i n v e n t o r y  t u r n o v e r .  

5. M u l t i p l e - s h i f t  o p e r a t i o n  has  t aken  o v e r  to o f f se t  the  h e a v y  
i n v e s t m e n t  in a u t o m a t i c  e q u i p m e n t .  

In s h o r t  t h e r e  wi l l  be  m o r e  and b e t t e r  goods  at l o w e r  uni t  cos t .  

T h e r e  i s  no l o n g e r  any q u e s t i o n  as  to w h e t h e r  A m e r i c a n  i n d u s t r y  
w i l l  a u t o m a t e .  To not  only be  c o m p e t i t i v e  in the  y e a r s  ahead ,  but  
a l s o  to a c q u i r e  the p r o d u c t i v e  p o t e n t i a l  fo r  the  supply  of the  m a t e r i a l s  
of w a r - - b o t h  in capac i t y  and t e c h n i q u e s - - t h a t  wi l l  he lp  s e c u r e  our  
n a t i o n a l  fu tu re ,  i n d u s t r y  m u s t  p lan  and i s  p l ann ing  i t s  p r o g r e s s i v e  
s t e p s  to a u t o m a t i o n  today .  
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M R .  B A U M :  L a d i e s  a n d  g e n t l e m e n ,  M r .  V i n s o n  i s  r e a d y  f o r  y o u r  
q u e s t i o n s .  

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

MR. V I N S O N :  It  i s  v e r y  d i f f i c u l t  to  a n s w e r  t h a t ,  b e c a u s e  I d o n ' t  
k n o w  a n y  o n e  a n s w e r  f o r  i t .  A g r e a t  d e a l  d e p e n d s  u p o n  t h e  c i r c u m -  
s t a n c e s .  I d o n ' t  k n o w  h o w  to  g e n e r a l i z e  o n  i t .  O u r  i n v e s t m e n t  p e r  
w o r k e r  i s ,  i f  I r e c a l l  c o r r e c t l y - - a n d  I a m  q u o t i n g  p u r e l y  f r o m  m e m -  
o r y - - a r o u n d  I 0 , 0 0 0  o r  1 5 , 0 0 0  d o l l a r s ,  s o m e w h e r e  in  t h a t  n e i g h b o r h o o d ,  
i n  m o s t  of  o u r  p l a n t s .  

T h e  r e a s o n  I c a n ' t  a n s w e r  i t  w i t h  a n y  o n e  f i g u r e  i s  t h a t ,  a s  w e  
p r o g r e s s i v e l y  m e c h a n i z e  o r  a u t o m a t e ,  t h e  e c o n o m i c s  c h a n g e  r a p i d l y .  
I t  i s  v e r y  e a s y  t o  f i g u r e  t h e  r e t u r n s  on  t h e  f i r s t  o n e ,  w h e t h e r  o r  n o t  
y o u  s h o u l d  a u t o m a t e  a p a r t i c u l a r  o p e r a t i o n .  B u t  i f  y o u  a r e  w o r k i n g  
o n  a l i n e ,  a n d  y o u  h a v e  a l r e a d y  m e c h a n i z e d ,  l e t  u s  s a y ,  80 p e r c e n t  o f  
i t ,  we  f i n d  t h a t  in  o r d e r  t o  g e t  t h e  a u t o m a t i c  f l o w  f r o m  t h e  r e s t  o f  i t ,  
y o u  c a n  a l w a y s  a f f o r d  to  s p e n d  p e r h a p s  10 t i m e s  a s  m u c h  to  a u t o m a t e  
t h e  l a s t  10 o p e r a t i o n s  o r  w h a t e v e r  i t  m a y  b e .  

So w h a t  w e  a c t u a l l y  do  in  o u r  c o m p a n y  i s  t h i s :  W e  h a v e  w h a t  we  
c a l l  a n  A p p r o p r i a t i o n  C o u n c i l ,  a n d  we  l o o k  a t  a l l  i n v e s t m e n t s  o f  
1 0 0 , 0 0 0  d o l l a r s  o r  o v e r - - t h a t  h a p p e n s  t o  b e  t h e  l i m i t - - o n  a c o m p a n y -  
w i d e  b a s i s ,  a n d  m e a s u r e  t h e m  on  r e a l l y  t w o  b a s i c  t h i n g s .  O n e ,  w e  
m e a s u r e  t h e  r e t u r n  on  t h e  i n v e s t m e n t ,  w h i c h  i s  n o t  a v e r y  c o m p l e t e  
m e a s u r e m e n t .  T w o ,  w e  l o o k  a t  t h e  c a s h  f l o w ,  i n  o t h e r  w o r d s  h o w  
q u i c k l y  t h e  m o n e y  t h a t  we  a r e  i n v e s t i n g  w i l l  c o m e  b a c k ;  t h a t  i s ,  w e  
l o o k  a t  t h e  p a y o f f  p e r i o d .  

We l o o k  on  t h e  a v e r a g e  a t  20 to  30 p r o j e c t s  i n  t h a t  c a t e g o r y  p e r  
m o n t h .  W e  h a v e  n o  r u l e  o f  t h u m b .  We h a v e  o k a y e d  i n v e s t m e n t s  w h i c h  
t o o k  f i v e  y e a r s  t o  r e t u r n  t h e  m o n e y .  I w o u l d  s a y  t h e  a v e r a g e  o r d i n a r -  
i l y  i s  f r o m  a y e a r  a n d  a h a l f  to  t w o  y e a r s .  S o m e  of  t h e m  p a y  of f  in  
t h r e e - q u a r t e r s  o f  a y e a r .  T h a t  i s  o n e  w a y  w e  l o o k  a t  t h e m .  We  h a v e  
n o t  f o u n d  a n y  c o m p l e t e l y  s a t i s f a c t o r y ,  o r  a n y  o n e  m e a s u r i n g  s t i c k  
f o r  t h e  t h i n g  y o u  a r e  a s k i n g  a b o u t - - i n  o t h e r  w o r d s  h o w  y o u  d e c i d e  
w h e t h e r  y o u  p u t  y o u r  m o n e y  in  o r  n o t .  

T h e r e  i s  a n o t h e r  t h i n g  w e  h a v e  to  e v a l u a t e  t h a t  i s  e v e n  m o r e  i m -  
p o r t a n t  t h a n  t h a t ,  t h a t  i s ,  W h a t  a r e  t h e  p r o s p e c t s  o f  m a k i n g  i t  w o r k ?  

\ 
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You c a n ' t  hook  a d o l l a r  s ign  on tha t .  
off t h e  e a s y  o n e s  at  the  p r e s e n t  t i m e .  

tGg  
We a r e  in  the  p o s i t i o n  of p i c k i n g  

QUESTION: M r .  Vinson ,  t h e r e  s e e m s  to be a lot  of c o n c e r n  about  
the  e f fec t  of a u t o m a t i o n  on o u r  c o n v e r s i o n  in t i m e  of w a r .  Wi l l  you  
c o m m e n t  on tha t  ? 

MR. VINSON: I wi l l  be  g lad  to c o m m e n t  on it .  I t h ink  t h e r e  a r e  
s e v e r a l  a n s w e r s  to tha t .  If we a r e  f oo l i sh  enough  to put any  h i g h  i n -  
v e s t m e n t  in  i n f l e x i b l e  a u t o m a t i o n ,  I th ink  the  e f f e c t s  on c o n v e r s i o n  to 
w a r  cou ld  be  s e r i o u s  and a d v e r s e  c o m p a r e d  wi th  what  we e x p e r i e n c e d  
t h e  l a s t  t i m e ,  w h e r e  we could c o n v e r t ,  for  e x a m p l e ,  f r a c t i o n a l - h o r s e -  
p o w e r  m o t o r s  f o r  w a s h i n g  m a c h i n e s  o v e r  to d y n a m o t o r s  and  s u c h  t h i n g s  
in  a s h o r t  t i m e .  

In ou r  type  of b u s i n e s s - - e l e c t r i c  m o t o r s - - f o r  e x a m p l e ,  we can  
a f fo rd  a h igh  i n v e s t m e n t  in f l e x i b l e  a u t o m a t i o n .  And the  k ind  of a u t o -  
m a t i o n  tha t  we a r e  pu t t ing  in  would ,  I b e l i e v e ,  have  a v e r y  good  e f f ec t  
on c o n v e r s i o n  to w a r ,  b e c a u s e  of n e c e s s i t y  the  type of a u t o m a t i o n  we 
a r e  u s i n g  in t h o s e  shops  i s  h igh ly  f l ex ib l e  a u t o m a t i o n .  

I dont t  b e l i e v e  m o s t  of our  m a c h i n e s  would  know the  d i f f e r e n c e  if  
t h e y  w e r e  m a k i n g  a m i l i t a r y  m o t o r  o r  a c iv i l i an  m o t o r .  You p r o b a b l y  
h a v e  n o t i c e d  in  y o u r  s t u d i e s  and  y o u r  though ts  h e r e  at the  c o l l e g e  tha t  
w h e n  you s t a r t  m a k i n g  th ings  a u t o m a t i c a l l y ,  the  qua l i ty  g o e s  up.  So 
f r o m  tha t  s t andpo in t  a lone  I don~t th ink  we would  aga in  have  to go 
t h r o u g h  the  t r e m e n d o u s  t r a i n i n g  p e r i o d  tha t  we had  to the  l a s t  t i m e .  

I we l l  r e m e m b e r  the  d i f f i cu l ty  we had ge t t ing  peop l e  a c c u s t o m e d  
to  m i l i t a r y  qua l i t y  v e r s u s  c i v i l i a n  qua l i ty .  F o r  example:.  W a s h i n g  
m a c h i n e  m o t o r s  have  to run  only  a few days  a w e e k .  When  t h e y  won l t  
w o r k ,  the  h o u s e w i f e  m a y  be  v e r y  a n g r y ,  but  no a i r p l a n e  i s  f a l l l ng  down.  

Tha t  d o e s n ' t  a n s w e r  y o u r  q u e s t i o n ,  I a m  a f r a i d .  

QUESTION: What I had  in m i n d ,  Mr .  V i n s o n ,  was  tha t  t h e s e  c o n -  
s t an t  m o d i f i c a t i o n s  in d e s i g n  k e e p  the  p lan t s  f l ex ib l e ,  a n d  t h e y  m i g h t  
l o s e  s o m e  of tha t  f l e x i b i l i t y  w i th  a u t o m a t i o n .  

MR. VINSON: T h e r e  m i g h t  be  somet l~ing in  tha t .  Our  d e s i g n e r s  
m a y  b e c o m e  a c c u s t o m e d  t h r o u g h  a u t o m a t i o n  to  m a k e  f e w e r  d e s i g n  
c h a n g e s ,  to  s a v e  t h e m  up.  H o w e v e r ,  in our  c i v i l i a n  b u s i n e s s  we a r e  
f a c e d  wi th  two k i n d s  of d e s i g n  c h a n g e s .  We have  r i g i d  c o n t r o l  of the  
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s t a n d a r d  d e s i g n  change  w h i c h  i s  not  v i t a l  to the  o p e r a t i o n  of the  p r o d u c t .  
We save  t h e m  up.  We m a y  m a k e  a m o d e l  change  ~)nce e v e r y  s ix  m o n t h s .  
We u s e d  to  m a k e  t h e m  e v e r y  w e e k .  H o w e v e r ,  we do have  i n s t a n c e s  
w h e r e  c h a n g e s  c a n ' t  wai t ,  w h e r e  f l e x i b i l i t y  ha s  to c o m e  r i g h t  away .  

I t h ink  the  d e s i g n  f l e x i b i l i t y  wi l l  have  to be  g r e a t e r  in  t h o s e  s h o p s  
tha t  a r e  c iv i l i an  and have  to be c o n v e r t e d  to w a r .  We have  m a n y  s h o p s  
tha t  a r e  'Vat w a r "  a l l  the  t i m e ,  w h e r e  you j u s t  a u g m e n t  t h e i r  f o r c e  o r  
m o v e  t h o s e  d e s i g n  e n g i n e e r s  o v e r  in to  the  c i v i l i a n  shop .  I w o u l d n ' t  
th ink  tha t  at  t h i s  t i m e  we would  get  f a r  enough  wi th  a u t o m a t i o n  fo r  i t  to  
be  a r e a l  m i l i t a r y  p r o b l e m .  I p e r s o n a l l y  d o n ' t  t h ink  so .  I a m  r a t h e r  
p e s s i m i s t i c  about  the  p r o s p e c t  of r a p i d l y  j u m p i n g  in to  the  a u t o m a t i c  
f a c t o r y  e r a  a l t h o u g h  we wi l l  have  s o m e  k inds  of p r o d u c t s ,  i n c l u d i n g  
l ~ m p s  and v a c u l , m  t u b e s ,  tha t  m a y  w e l l  be  m o v e d  in to  that  a r e a .  H o w -  
e v e r ,  the  m i l i t a r y  r e q u i r e m e n t s  a r e  go ing  t h r o u g h  tha t  s a m e  p r o c e s s  
f r o m  day to  day  r i g h t  now.  Some  of t h e m  a r e  b e i n g  m a d e  on c o m p l e t e l y  
a u t o m a t i c  m a c h i n e s  now.  

QUESTION: T h e r e  i s  s o m e  r e a l  t e c h n o l o g i c a l  u n e m p l o y m e n t  in  
the  Coal m i n e s .  T h e r e  i s  r e a l l y  s e r i o u s  u n e m p l o y m e n t  of a l o c a l  n a t u r e  
in  o t h e r  l i n e s .  Do you f o r e s e e  any r e a l  o p p o s i t i o n  to a u t o m a t i o n  f r o m  
o r g a n i z e d  l a b o r ?  

MR. VINSON: Y e s ,  I do.  I donVt know how s e r i o u s  i t  w i l l  b e .  I 
t h ink  a lo t  d e p e n d s  on how m u c h  e d u c a t i o n  the  l a b o r  l e a d e r s  r e a l l y  go 
a f t e r .  If t h e y  con t inue  to a t t end  s c h o o l s - - I  d o n ' t  s ay  s c h o o l s  s u c h  as  
t h i s ,  I ~rn s u r e  you d o n ' t  have  any of t h e m  h e r e ,  but  t h e y  a r e  a t t e n d i n g ,  
fo r  i n s t a n c e ,  the  H a r v a r d  B u s i n e s s  School  and o t h e r s - - t h e  s i n c e r e  
l a b o r  l e a d e r s ,  s o m e  of w h o m  I know,  I a m  s u r e  wi l l  s e e  t h i s  p i c t u r e ;  
f o r  e x a m p l e ,  the  quote  I gave  you f r o m  P h i l  M u r r a y  e a r l i e r .  I th ink  
t h e r e  wi l l  be  m a n y  l a b o r  l e a d e r s  tha t  w i l l  f ight  t h i s  t h i n g  b i t t e r l y - - w e  
a r e  e x p e r i e n c i n g  that  ~ l r e a d y - - n o t  r e a l i z i n g  tha t  the  l o w e r  c o s t s  of 
the  goods  wi l l  in the  end  c r e a t e  m o r e  e m p l o y m e n t ,  as  we a l l  know.  

I a m  s u r e  you a l l  know of e x a m p l e s .  T a k e  the  old buggy  whip .  
S o m e  peop l e  say  the  buggy  whip  i s  j u s t  a n o t h e r  k ind  of a c c e l e r a t o r .  
Now tha t  we a r e  m a k i n g  d i f f e r e n t  k i n d s  of a c c e l e r a t o r s ,  m o r e  peop l e  
a r e  b e i n g  e m p l o y e d  than  e v e r  w e r e  e m p l o y e d  m a k i n g  buggy  w h i p s .  

I t h ink  t h e r e  i s  m o r e  to the  c o a l  i n d u s t r y ,  h o w e v e r ,  t han  m e e t s  
the  e y e .  Tha t  i s n ' t  a u t o m a t i o n .  It i s  c o m p e t i t i o n  wi th  a d i f f e r e n t  k ind  
of fue l ,  and  the  f ac t  tha t  they  p r i c e d  t h e m s e l v e s  out of the  m a r k e t .  
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T h e r e  i s  a n o t h e r  g r o u p  of peop l e  out  of e m p l o y m e n t - - b r i c k l a y e r s - -  
in  m o s t  c i t i e s .  T h e r e  is  a n o t h e r  c a s e  w h e r e  t h e y  p r i c e d  t h e m s e l v e s  
out  of the  m a r k e t .  E v e r y o n e  i s  f ind ing  w a y s  of d e s i g n i n g  b u i l d i n g s  
w i t h o u t  b r i c k s .  T h e y  a r e  f i nd ing  w a y s  to o p e r a t e  wi thou t  c o a l .  When  

a t o m i c  e n e r g y  c o m e s  in to  c o m m o n  u s e ,  t h e r e  m a y  be  m o r e  d i s l o c a t i o n s .  

I t h ink  m o b i l i t y  of l a b o r  i s  p r o b a b l y  one  b a s i c  a n s w e r .  C e r t a i n l y  
we  have  a lo t  of r e a s o n s  f r o m  the  h u m a n i t a r i a n  s t andpo in t  fo r  p r o m p t i n g  
i t .  We found tha t  in o u r  own f a c t o r i e s  we  h a v e  had  to do s o m e  r e a l  
p l a n n i n g ' t o  t r y  to avo id  t h e s e  d i s l o c a t i o n s .  

QUESTION:  C o m i n g  b a c k  to the  e c o n o m i c s  of th i s  b u s i n e s s - - D o  
y o u  have  a n y  f i g u r e s  on th i s  c o n t r o l  of p u n c h  m a c h i n e s ,  as  i l l u s t r a t e d  
in  y o u r  f i l m ?  J u s t  on a s u p e r f i c i a l  r e c o l l e c t i o n  it  wou ld  a p p e a r  t ha t  
p r o d u c t i o n  i s n ' t  i n c r e a s e d  in the  a u t o m a t e d  v e r s u s  the hand type  of 
th ing  w h e r e  you  have  to have  tha t  m a n y  d i e s  b e s i d e s  a c o m p u t e r  in the  
p r o c e s s .  T h e  cos t  of the  p u n c h e d  c a r d  c o m p u t e r  would  be qui te  h igh ,  
w o u l d n ' t  i t ?  Can  you  g ive  us  s o m e  i d e a  of i t s  c o s t ?  

MR.  VINSON: Y e s .  I wou ld  be  g l ad  to  do so .  The  s e l l i n g  p r i c e  
of t h i s  a u t o m a t i o n  h a s  s t i l l  not  b e e n  e s t a b l i s h e d .  I t h i n k  it w i l l  be  abou t  
2 0 , 0 0 0  o r  25 ,000  d o l l a r s .  It  m a y  c o m e  down e v e n  l o w e r  when  we ge t  
i n t o  c o m p e t i t i v e  p r o d u c t i o n .  

I t h ink  the  p r o d u c t i o n  i n c r e a s e  h a s  b e e n  about  10 to 1 in o u r  shop .  
The  t i m e  s a v e d  is  in k e e p i n g  the  m a c h i n e s  r u n n i n g  a g r e a t e r  p e r c e n t a g e  
of the  t i m e .  M o r e  t han  tha t ,  t h e r e  i s  the  f l e x i b i l i t y .  In o t h e r  w o r d s  
the  m a k i n g  of a c h a n g e  is  a lot  s i m p l e r  than  it  w a s .  

QUESTION:  M r .  V i n s o n ,  y o u r  v iv id  d e s c r i p t i o n  c a u s e d  m e  to  
w o n d e r  w h e t h e r  the  m i l i t a r y  d e p a r t m e n t s  m i g h t  f ind  i t  p r a c t i c a l  to u s e  
a u t o m a t i o n  in t h e i r  v a s t  w a r e h o u s i n g  o p e r a t i o n s .  Do you  c o n s i d e r  it  
to  be  f e a s i b l e ,  e c o n o m i c a l ,  and e f f i c i e n t 7  

MR.  VINSON: You  have  put  y o u r  f i n g e r  on the  w e a k e s t  a r e a  in  the  
m a n u f a c t u r i n g - d i s t r i b u t i o n  p i c t u r e .  

We put  t r e m e n d o u s  e f f o r t  on f a c t o r y  m e c h a n i z a t i o n .  We w o r k  on 
m a n u f a g t u r i n g  c o s t s .  We put  in a l l  the  l a t e s t  i d e a s  a n d  p l a n s ,  e v e n  in 
the  m a r k e t i n g  a r e a .  But  w h e n  i t  c o m e s  to w a r e h o u s i n g ,  we go on u s i n g  
h a n d  t r u c k s - - n o w  s o m e  e l e c t r i c  t r u c k s .  We a r e  s t i l l  u s i n g  h o r s e s  
qu i t e  a b i t  l ike  we u s e d  to do in 1900. Tha t  i s  i n d e e d  an a r e a  w h e r e  
t h e r e  i s  a g r e a t  d e a l  to do.  
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We h a v e  two young  m e n ,  e n g i n e e r s ,  w o r k i n g  r i g h t  now on the  i d e a  
of the  a u t o m a t i c  w a r e h o u s e .  It is  no th ing  u n i q u e .  T h e r e  i s  one  in  
New Y o r k  S ta t e  now.  It u s e s  p u n c h c a r d s .  The  p u n c h c a r d  h a s  the  o r d e r  
on i t - - f o r  so m a n y  of e a c h  i t e m .  T h e  c a r d  i s  put  in  a m a c h i n e ,  and  
the  p a r t s  a r e  t h r o w n  in to  a h o p p e r  in the  w a r e h o u s e .  T h e  m a c h i n e  
w r a p s  t h e m  up and  t u r n s  t h e m  out t h r o u g h  the  b a c k  d o o r .  It i s  a l l  done  
c o m p l e t e l y  a u t o m a t i c a l l y .  

It i s  v e r y  d i f f i cu l t  to m a k e  an a u t o m a t i c  w a r e h o u s e  pay  off.  We 
h a v e  a p a r t l y  m e c h a n i z e d - c o n t r o l  w a r e h o u s e .  We c a n ' t  m e c h a n i z e  
i t  too f a r .  W e  a r e  hop ing  tha t  w h e n  we c a n  ge t  an  o p p o r t u n i t y  to  s t a r t  
wi th  the  b u i l d i n g  i t s e l f ,  we can  m a k e  an a u t o m a t i c  w a r e h o u s e  pay  off. 
We m a y  d e s i g n  s u c h  a w a r e h o u s e  s o  it w o n ' t  look  l ike  a b u i l d i n g  a t  
a l l .  I t  w i l l  b e  a w a r e h o u s e  and  no th ing  but  a w a r e h o u s e .  

We h a v e  one of o u r  m o s t  m e c h a n i z e d  w a r e h o u s e s  in G e n e r a l  E l e c -  
t r i c  in  o u r  j e t  eng ine  p l an t .  We have  it p r o b a b l y  30 p e r c e n t  m e c h a n i z e d .  

I t h ink  t h e r e  i s  a g r e a t  f u t u r e  in t h a t .  I d o n ' t  t h ink  we h a v e  
s c r a t c h e d  the  s u r f a c e .  

QUESTION:  Could  tha t  be  a p p l i e d  to  the  i n v e n t o r y  end  a l s o ,  in 
o r d e r  to  p r o d u c e  s o m e  e c o n o m y  in the  n u m b e r  of c l e r k s  n e c e s s a r y  in 
the  w a r e h o u s e  ? 

MR. VINSON: V e r y  d e f i n i t e l y .  As a m a t t e r  of f a c t ,  we do u s e  
a g r e a t  d e a l  of  a u t o m a t i c  i n v e n t o r y  c o n t r o l - - a u t o m a t i c  coun t ing ,  a u t o -  
m a t i c  i n d i c a t i n g  of i n v e n t o r y  l e v e l s ,  and  s i m p l e  m e t h o d s  of  r e o r d e r i n g  
a t  the  c o r r e c t  t i m e .  

QUESTION:  M r .  V inson ,  have  you  any  good f i g u r e s  on the  r a t i o  
of the  d e c r e a s e  in u n s k i l l e d  and s e m i s k i l l e d  l a b o r  and  the  i n c r e a s e  in 
h i g h l y  s k i l l e d  l a b o r ,  l i ke  p r o c e s s  e n g i n e e r s  and  e l e c t r o n i c  m a i n t e n a n c e  
p e o p l e ,  tha t  have  b e e n  b r o u g h t  about  t h r o u g h  the  a u t o m a t i c  o p e r a t i o n s  ? 

MR. VINSON: I have  s o m e .  I d o n ' t  know how good t h e y  a r e ,  b e -  
c a u s e  t h e y  a r e  t a k e n  f r o m  only  two s p e c i f i c  c a s e s .  But  in a l a m p  
p lan t ,  f o r  e x a m p l e ,  as  it  b e c o m e s  r a t h e r  fu l ly  m e c h a n i z e d ,  the  m a i n -  
t e n a n c e  p e o p l e  go up on abou t  a r a t i o  of 10 to 1. 

NOW, in tha t  p a r t i c u l a r  c a s e ,  wh i l e  t h i s  1 0 - t o - 1  i n c r e a s e  w a s  go ing  
on in the  s k i l l e d  l a b o r ,  the  u n s k i l l e d  p a r t  c a m e  down at  a s l o w e r  r a t e .  
The  u n s k i l l e d  s t a r t e d  off f r o m  a d i f f e r e n t  b a s e  so  t h e r e  w a s  a n e t  r e -  
d u c t i o n  in p e o p l e .  
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I c a n  only  s a y  tha t  w h e r e  we  have  had  m e c h a n i z a t i o n  o r  a u t o m a -  
t ion  p l a n s  f a i l - - a n d  we have  had  tha t  h a p p e n  h e r e  and t h e r e - - i t  h a s  b e e n  
b e c a u s e  we u n d e r e s t i m a t e d  the m a i n t e n a n c e .  As a m a t t e r  of - fac t ,  the  
m a n a g e r  of F o r d ' s  C l e v e l a n d  e n g i n e  p lan t  to ld  us  t ha t  the  b i g g e s t  m i s s  
t ha t  h i s  peop le  m a d e  on tha t  p h a s e  of the  p lan t  w a s  u n d e r e s t i m a t i n g  the  
m a i n t e n a n c e .  T h e y  s p e n d  a g r e a t  d e a l  of t i m e  in p l a n n i n g  m a i n t e n a n c e ,  
ge t t i ng  d u p l i c a t e  t o o l s ,  and  so on.  

We a r e  go ing  to h a v e  to c h a n g e  o u r  who le  n a t u r e  of a p p r e n t i c e  
t r a i n i n g .  We h a v e  b e e n  t r a i n i n g  a lo t  of m e c h a n i c s ,  m a c h i n i s t s ,  and  
so f o r t h .  Now we a r e  go ing  to h a v e  to t r a i n  a lot  of e l e c t r o n i c  m a i n -  
t e n a n c e  o r  e l e c t r i c a l  m a i n t e n a n c e  o r  m e c h a n i c a l  m a i n t e n a n c e  p e o p l e  
a s  w e l l .  

We a r e  go ing  to h a v e  to s t a r t  t h i n k i n g  e n t i r e l y  d i f f e r e n t l y  abou t  
c o s t s .  We a r e  no  l o n g e r  t a l k i n g  abou t  the  r a t i o  of i n d i r e c t  to d i r e c t  
l a b o r  w h e n  you  h a v e  a h i g h l y  m e c h a n i z e d  p lan t .  You a r e  not  go ing  to 
w o r r y  abou t  o v e r t i m e ,  o r  o v e r t i m e  p r e m i u m s ,  and  t h o s e  t h i n g s .  You  
a r e  go ing  to  w o r r y  abou t  y o u r  i n v e s t m e n t ,  w o r r y  abou t  k e e p i n g  the  
l i ne  w o r k i n g ,  abou t  w h a t  p e r c e n t  of y i e l d  you  ge t  off the  l i n e .  It i s  an  
e n t i r e l y  d i f f e r e n t  g a m e .  

QUESTION: How do y o u  c o m p a r e  y o u r  a u t o m a t i c  a s s e m b l i n g  of 
s t a n d a r d  e l e c t r o n i c  p a r t s  to the N a v y ' s  T i n k e r t o y  p r o j e c t ,  w h e r e  t h e y  
a l s o  m a n u f a c t u r e  e l e c t r o n i c  p a r t s  ? 

MR.  VINSON: T h e  N a v y ' s  T i n k e r t o y  g o e s  f a r  b e y o n d  in t o t a l  a n y -  
th ing  we w e r e  t a l k i n g  abou t  h e r e .  No i n d u s t r y  cou ld  a f f o r d  a d e v e l o p -  
m e n t  l i ke  tha t ,  in  m y  h u m b l e  op in ion .  It wou ld  be  u n e c o n o m i c a l .  It 
i s  a d e v e l o p m e n t a l  j ob .  But  if  t h i s  h a d n ' t  b e e n  s t a r t e d  by  the  N a v y  
D e p a r t m e n t ,  I d o n ' t  t h ink  we wou ld  e v e r  have  go t t en  the  a u t o m a t i c  
f a c t o r y  type  of t h i n k i n g  so  f a r  a d v a n c e d .  In m y  op in ion  no one is  g o i n g  
to put  in to  p r o d u c t i o n  the  e x a c t  T i n k e r t o y  d e v e l o p m e n t .  

QUESTION:  T h e y  a r e  n o t ?  

MR.  VINSON: No .  I d o n ' t  t h ink  so ,  a s  s u c h .  But  I t h ink  w e h a v e  
a d o p t e d  a lo t  of  p i e c e s  of i t .  L e t  m e  i l l u s t r a t e  wi th  a n o t h e r  e x a m p l e .  

We se t  odt to m a k e  a m a c h i n e  tha t  w a y  tha t  wou ld  a u t o m a t i c a l l y  
m a k e  a c o m p l e t e  m o t o r  r o t o r .  It w a s  a b e a u t i f u l  m a c h i n e .  It w a s  
w o n d e r f u l .  B e l i e v e  m e ,  I cou ld  s e l l  t i c k e t s  j u s t  to c o m e  in and  look  
a t  i t  r u n .  The  on ly  t r o u b l e  wi th  i t  w a s  tha t  i t  n e v e r  w o r k e d .  We s u n k  
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a r o u n d  350 ,000  d o l l a r s  in to  i t - - t h a t  i s  a lot  of m o n e y  in m y  way  of 
t h i n k i n g - - a n d  tha t  p a r t i c u l a r  m a c h i n e  n e v e r  w o r k e d .  

You cou ld  say ,  w e l l ,  we d i d n ' t  ge t  ou r  m o n e y  b a c k / < ~ u t  we d id ,  
b e c a u s e  in tha t  p r o c e s s  we found out how to m e a s u r e  o ~ h e  e x a c t  
a m o u n t  of m o t o r  punch ing ;  how to l ad l e  the  r i g h t  amou'~ ~ Of a l u m i n u m  
fo r  the r o t o r ,  e t  c e t e r a .  We now have  t h e s e  p i e c e s  w~-kin~ g on s e p -  
a r a t e  m a c h i n e s ,  and it h a s  s a v e d  us tha t  350 ,000  dol la ' s  mr  ~my t i m e s  
o v e r .  

When  I s a id  I d o n ' t  t h ink  T i n k e r t o y  wi l l  e v e r  be p u i n t o  p r o d u c t i o n ,  
i t  would  be m o r e  e x a c t  to s a y  tha t  I th ink  a l l  of the  goal thi" nk ing  in 
T i n k e r t o y  is  a l r e a d y  b e i n g  put in to  p r o d u c t i o n .  

MR.  BAUM: M r .  V inson ,  I t hank  you for  a v e r y  i n l o r m a t i v e  and  
s t i m u l a t i n g  l e c t u r e  and q u e s t i o n  p e r i o d .  

MR.  VINSON: I would  l ike  to thank  the  g r o u p .  It ha~ b e e n  a g r e a t  
p l e a s u r e .  
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