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General Edwin William Rawlings, USAF, Commanding General, 
Air Materiel Command, was born in Milroy, Minnesota, ii September 
1904. He was graduated from Hamline University at St. Paul, Min- 
nesota, with a B.A. in 1927. He was appointed a flying cadet on 19 
February 1929, and was commissioned a second Lieutenant in the 
Air Corps of the Officers' Reserve on 15 February 1930. On 8 May 
1930, he was appointed a second lieutenant in the Air Corps of the 
Regular Army. After various duties at air bases in Hawaii and in 
Texas he was assigned to Wright Field, Dayton, Ohio, in September 
1935 and became assistant chief of the Administration Branch in the 
Field Service Section, Materiel Division. In August 1937, he enrolled 
in the Harvard Graduate School of Business Administration, completing 
his studies there in June 1939. He spent the following four years at 
Wright Field, serving as assistant budget officer of the Statistical 
Branch Air Corps Materiel Division; assistant budget officer of the 
Materiel Center; and chief of the Production Resources Section, Pro- 
duction Division. Still at Wright Field, in October 1943 he was named 
administrator of the Aircraft Scheduling Unit in the Office of the As- 
sistant Chief of Air Staff for Materiel, Maintenance, and Distribution 
for the Air Force. A year later he was given additional duty as chief 
of the Readjustment Division of the Air Technical Service Command 
there, and on 30 August 1945, he was appointed chief of the Procure- 
ment Division ATSC. The following January he was named Special 
Assistant to the Commanding General of the Air Materiel Command 
there. In June 1945, he received the degree of Doctor of Business Ad- 
ministration from Hamline University. He was assigned to Air Force 
headquarters in Washington, D. C., on 1 November 1946, and was 
designated Air Comptroller. He was redesignated Comptroller of the 
U. S. Air Force in September 1947, and two years later his title was 
changed to Deputy Chief of Staff, Comptroller. On 28 July 1951, Gen- 
eral Rawlings assumed command of the Air Materiel Command at 
Wright-Patterson Air Force Base. This is his first lecture at the 
Industrial College. 
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TIIE  A P P L I C A T I O N  OF E L E C T R O N I C  C O M P U T E R S  
TO M I L I T A R Y  O P E R A T I O N S  

10 A p r i l  1956 

G E N E R A L  HOLLIS:  G e n t l e m e n :  The  s u b j e c t  that  we a r e  go ing  to 
d i s c u s s  this  m o r n i n g  is  one tha t  h a s  b e e n  t ouched  upon, and on ly  
t o u c h e d  upon, by p r e v i o u s  l e c t u r e r s  d u r i n g  the c o u r s e .  

I a m  d e l i g h t e d  tha t  we a r e  to h a v e  a fu l l  f i f ty  m i n u t e s  d e v o t e d  
to the f u t u r e  of e l e c t r o n i c  c o m p u t e r s  in l o g i s t i c  s y s t e m s  in  the 
m i l i t a r y  s e r v i c e .  I th ink they  have  a t r e m e n d o u s  f u t u r e .  

T o d a y  we have  one  of the f o r e m o s t  a u t h o r i t i e s  on the s u b j e c t  in 
the A r m e d  F o r c e s ,  an  o f f i c e r  wi th  p r o d i g i o u s  l o g i s t i c  r e s p o n s i b i l i t i e s  
of h i s  own,  the C o m m a n d e r  of the A i r  M a t e r i e l  C o m m a n d ,  G e n e r a l  
E d w i n  W. R a w l i n g s .  It is  a g r e a t  p l e a s u r e  to i n t r o d u c e  h i m  to this  
a u d i e n c e .  

General Rawlings. 

GENERAL RAWLINGS: Thank you, General Hollis. Well I can 
see that I miscalculated a little bit here, with all the visitors we 

have around us. I suppose that some of you will be disappointed 

because you either will hear substantially the same talk this after- 

noon over at the Department of Defense, where they have asked me 
to take part in a symposium, or you have already heard me when I 

gave a talk very similar to this before the American Management 
Association in New York recently. 

In  any even t ,  I a m  v e r y  p l e a s e d  and h a p p y  to be wi th  you h e r e  
at  the A r m e d  F o r c e s  I n d u s t r i a l  C o l l e g e .  Y o u r  w o r k  h e r e ,  i t  s e e m s  
to m e ,  i s . a n  e m b o d i m e n t  of tha t  p a r t n e r s h i p  b e t w e e n  the m i l i t a r y  
s e r v i c e s  and i n d u s t r y  w h i c h  is  the f o u n d a t i o n  s tone  of o u r  n a t i o n a l  
s e c u r i t y .  Such t e a m w o r k  w h i c h  h a s  m a d e  A m e r i c a n  a i r p o w e r  
p o s s i b l e  is a b a s i c  p r e m i s e  of y o u r  c u r r i c u l a ,  and y o u r  s t u d i e s  
b r o a d e n  and d e e p e n  the c o n s t r u c t i v e  m u t u a l  u n d e r s t a n d i n g  e s s e n t i a l  
to a winning combination. 

This is a particularly heartening atmosphere to one concerned, 

as I am, with Air Force logistics, for today, more than ever before 
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in h i s t o r y ,  the c o m b a t  r e a d i n e s s  of  o u r  A i r  F o r c e  in a t h r e a t e n i n g  e r a  
is d e p e n d e n t  upon the r e s p o n s i v e n e s s  of i ts  l o g i s t i c a l  s u p p o r t ,  upon 
the e f f e c t i v e n e s s  of the t e a m w o r k  beh ind  the s t r i k i n g  p o w e r .  

Should  an e n e m y  a t t a c k  this  c o u n t r y  t o m o r r o w ,  the d e c i s i v e  p h a s e  
of  the w a r  wou ld  p r o b a b l y  be n u m b e r e d  in days  and  w e e k s .  P r i o r  to 
tha t  c r i t i c a l  p e r i o d ,  the c o m b a t  p o t e n t i a l  of the U n i t e d  S ta te s  A i r  F o r c e  
m u s t  be r e a d y  fo r  the t a s k  a s s i g n e d .  Its r a p i d  e m p l o y m e n t  w i l l  be 
d i r e c t l y  p r o p o r t i o n e d  to the s p e e d  and the f l e x i b i l i t y  of the l o g i s t i c  
s y s t e m  that  is s u p p o r t i n g  it .  

The  d e v e l o p m e n t  of p r a c t i c a l  a t o m i c  and h y d r o g e n  w e a p o n s  has  
i m p o s e d  upon the A i r  F o r c e  the n e c e s s i t y  f o r  a k ind  of r e f l e x  l o g i s t i c s ,  
as  qu ick  and  as p r e c i s e l y  d i r e c t e d  as the i n t e r p l a y  of  i m p u l s e  and  
r e s p o n s e  b e t w e e n  n e r v e  and m u s c l e .  To be e f f e c t i v e  in s u p p o r t  of  
m o d e r n  w e a p o n s  and s t r a t e g i e s ,  o u r  l o g i s t i c a l  r e a c t i o n  t i m e  m u s t  be 
m e a s u r e d  in h o u r s - - n o t  in d a y s - - n o t  in m o n t h s .  

Th i s  is the o b j e c t i v e  of o u r  l o g i s t i c a l  m a n a g e m e n t  in the A i r  
M a t e r i e l  Corr, m a n d .  G e n e r a l  Ho l l i s  has  a s k e d  m e  to t e l l  you t o d a y  
s o m e t h i n g  about  one i m p o r t a n t  new a p p r o a c h  wh ich  we a r e  m a k i n g  to 
th is  o b j e c t i v e - - e l e c t r o n i c  c o m p u t e r s .  

We b e l i e v e  that  t h e s e  s y s t e m s  o f f e r  g r e a t  p r o m i s e  of s t i m u l a t i n g  
n~.any v i t a l  a r e a s  wi th in  o u r  s u p p o r t  c y c l e  for  g r e a t e r  s p e e d  and  f l e x i -  
b i l i t y  of  r e s p o n s e .  It is  i n t e r e s t i n g  to no te ,  i n c i d e n t a l l y ,  tha t  o u r  who!e  
e x p e r i e n c e  to date  in p h a s i n g  e l e c t r o n i c  d a t a - p r o c e s s i n g  e q u i p m e n t  into 
o u r  l o g i s t i c a l  s y s t e m  has  b e e n  an  o u t s t a n d i n g  e x a m p l e  of t e a m w o r k .  
W h a t e v e r  p r o g r e s s  we have  m a d e  in the A i r  M a t e r i e l  C o m m a n d  is  the 
r e s u l t  of the jo in t  e f f o r t s  and c o n t r i b u t i o n s  of a g r e a t  m a n y  p e o p l e ,  
both in and  out of G o v e r n m e n t ,  to whom we a r e  m u c h  i n d e b t e d .  

T h e y  a r e ,  f i r s t  of a l l ,  the  c r e a t o r s  o f  the s y s t e m ,  m o s t  of whom 
h a v e  g iven  us a d e g r e e  of c o o p e r a t i o n  fa r  beyond  the d o l l a r s  and c e n t s  
l i m i t s  of o u r  c o n t r a c t s  wi th  t h e m .  C o m p a n i e s  l ike  I n t e r n a t i o n a l  B u s i -  
n e s s  M a c h i n e  and S p e r r y  Rand  have  c o n t r i b u t e d  no t ab ly  in r e s e a r c h  
and p r o d u c t i o n  r e s o u r c e s  and in h e l p i n g  to adap t  o u r  o p e r a t i o n s  and 
o u r  peop le  to t h e s e  s y s t e m s .  E x p e r t  c o n s u l t a n t s ,  l ike  Dr .  A i k e n  of  
H a r v a r d ,  Dr .  Sam A l e x a n d e r  of  the B u r e a u  of S t a n d a r d s ,  D r .  H u r d  
Good of the U n i v e r s i t y  of M i c h i g a n ,  and the S u n d e r l a n d  C o m p a n y ,  have  
put t h e i r  k n o w l e d g e  and  t h e i r  e x p e r i e n c e  at out  d i s p o s a l .  G o v e r n m e n t  
a g e n c i e s ,  l ike  the N a t i o n a l  B u r e a u  of S t a n d a r d s ,  a r e  now h e l p i n g  us 
wi th  the m a j o r  p r o b l e m  of p e r s o n n e l  t r a i n i n g ,  and on this  m a j o r  p r o b -  
l e m  t h e y  give us the bene f i t  of t h e i r  s p e c i a l i z e d  t a l en t .  Much c r e d i t  
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is also due to the civilians in business and industry, too nunserous 

to mention, who, as fellow pioneers with these equipments, have gen- 

erously shared their experience with us and allowed us to learn from 
their mistakes and inspirations, as well as from our own. 

In r e t u r n ,  I b e l i e v e  i t  c an  be f a i r l y  s a i d  t h a t  the  A i r  F o r c e  i n t e r -  
e s t ,  in a c t u a l  f i n a n c i a l  i n v e s t m e n t s  in the  d e v e l o p m e n t  of e l e c t r o n i c  
c o m p u t e r s ,  h a s  b e e n  one of the  i m p o r t a n t  f a c t o r s  in  t h e i r  r a p i d  d e -  
v e l o p m e n t  in  t h i s  c o u n t r y .  In 1 9 4 8 - - I  h a p p e n e d  to be  the  c o m p t r o l l e r ,  
so  I w a s  ab le  to  do  i t - - t h e  A i r  F o r c e  p r o v i d e d  f u n d s  to  M o e k l e y  E c k e r t  
t h r o u g h  the  B u r e a u  of S t a n d a r d s  f o r  the  d e v e l o p m e n t  of  t he  f o r e r u n n e r  
of t he  U n i v a c  s y s t e m  in t h i s  c o u n t r y .  T h e  A i r  F o r c e  h a s  t o d a y  one  of  
t he  m o s t  e x t e n s i v e  p r o g r a m s  fo r  the  d e v e l o p m e n t  and  a p p l i c a t i o n  of 
t h i s  t y p e  of e q u i p m e n t .  T h e  i n t e r s e r v i c e - i n d u s t r y  p a r t n e r s h i p  in  t h i s  
c a s e  h a s  b e e n  i n s t r u m e n t a l  in  p r o d u c i n g  n o t  o n l y  a m a j o r ,  l o g i s t i c a l  
t o o l  bu t  a l s o  a p r i m e  m o v i n g  f o r c e  f o r  the  l a s t i n g  e n r i c h m e n t  of  o u r  
p e a c e t i m e  e c o n o m y .  

Now,  I t h i n k  s o m e  b r i e f  p r e l i m i n a r y  e x p l a n a t i o n  of the  s i z e ,  n a -  
t u r e  and  b a s i c  i m p e r a t i v e s  of the  A i r  F o r c e  l o g i s t i c  job i s  p r o b a b l y  
n e c e s s a r y  h e r e  t o d a y  f o r  y o u r  u n d e r s t a n d i n g  of why  e l e c t r o n i c  s y s -  
t e m s  a r e  v i t a l  to  o u r  A i r  F o r c e  l o g i s t i c  o p e r a t i o n s ,  and  t h e n  how we 
a r e  a p p l y i n g  t h e m .  

Our Air Materiel Command, as you know, largely concentrates 
all of the logistics activities of the Air Force. This is one of 17 com- 
mands of the Air Force. It is charged with worldwide logistics re- 
sponsibility for the entire Air Force. We buy, supply, and maintain 
all new Air Force equipment, with very few exceptions. The operating 
commands, including the combat forces, such as Strategic Air Com- 
mand, Air Defense Command, SAC, et cetera, are our customers. 
Also, we work very Closely with industry, and our operations in a num- 
ber of respects parallel those of a civilian business, greatly magnified, 
but with some very significant differences. In fact, we have often been 
called the biggest business in the world. 

O u r  a s s e t s ,  p u b l i c  a s s e t s  h e l d  in  t r u s t  by  u s ,  t o t a l  a p p r o x i m a t e l y  
36 b i l l i o n  d o l l a r s .  A c t u a l  e x p e n d i t u r e s  f o r  A i r  F o r c e  a i r c r a f t  and  
r e l a t e d  e q u i p m e n t  d u r i n g  the  p a s t  f i s c a l  y e a r  t o t a l e d  a l i t t l e  m o r e  t h a n  
11 b i l l i o n  d o l l a r s .  Of c o u r s e  the  d o l l a r  f i g u r e s  a r e  no t  t he  on ly  b ig  
o n e s  in  o u r  o p e r a t i o n ,  bu t  t h e y  a r e  r e f l e c t i v e  of the  s i z e .  O u r  i n v e n -  
t o r i e s ,  f o r  w h i c h  we a r e  r e s p o n s i b l e  i n c l u d e  a b o u t  a m i l l i o n  and  a 



q u a r t e r  i t e m s ,  s e p a r a t e l y  d e f i n e d ,  and d u r i n g  1955 o u r  depo t  s y s t e m  
p r o c e s s e d  s o m e t h i n g  m o r e  than 41 .5  m i l l i o n  i n d i v i d u a l  i t e m s  and 
about  4 . 5  m i l l i o n  tons  of e q u i p m e n t  fo r  o u r  a i r  b a s e s  a r o u n d  the  w o r l d .  

Our  w h o l e  c o m m a n d ,  w h i c h  s i n c e  J a n u a r y  of th i s  y e a r  has  i n -  
c l u d e d  m a j o r  o v e r s e a s  depo t  f a c i l i t i e s  in E n g l a n d ,  F r a n c e ,  Spa in ,  F r e n c h  
M o r o c c o ,  and J a p a n  and the P h i l i p p i n e  I s l a n d s ,  a s  w e l l  as  15 d e p o t s  
and v a r i o u s  o t h e r  un i t s  wi th in  the Uni ted  S t a t e s ,  i s  m a n n e d  by  about  
225 ,000  p e o p l e ,  m i l i t a r y  and c i v i l i a n ,  but  s u b s t a n t i a l l y  c i v i l i a n .  We 
e n j o y  the  un ique  and s o m e t i m e s  c o n f u s i n g  d i s t i n c t i o n  of s u p p l y i n g  and 
s e r v i c i n g  a i r  s u p p l i e s  in a d o z e n  d i f f e r e n t  l a n g u a g e s  u n d e r  the  MDA 
p r o g r a m .  

Now,  th i s  e n t i r e  o r g a n i z a t i o n  is  d i r e c t e d  t o w a r d  one p u r p o s e - -  
the  D - d a y  r e a d i n e s s  of the  Uni t ed  S ta t e s  A i r  F o r c e .  T h a t  i s  why  we 
a r e  in b u s i n e s s .  We m u s t  have  at a l l  t i m e s  a r e a d y - t o - g o  a i r p o w e r  
to de f end  o u r s e l v e s  in the  e v e n t  of a t t a c k  and to s t r i k e  b a c k  i m m e d i -  
a t e l y ,  and we m u s t  be ab le  to s u p p o r t  tha t  a i r p o w e r  u n f a i l i n g l y  d u r i n g  
the  c r u c i a l  o p e n i n g  p h a s e  of any w a r  tha t  m i g h t  be  t h r u s t  upon  u s .  The  
m a s s i v e  d e s t r u c t i v e  f o r c e  of t h e r m o n u c l e a r  w e a p o n s ,  c o u p l e d  w i th  the  
d e v e l o p m e n t  of l o n g - r a n g e  s u p e r s o n i c  b o m b e r s  and  gu ided  m i s s i l e s  
w h i c h  can  d e l i v e r  s u c h  d e s t r u c t i o n ,  c e r t a i n l y  h a s  r a d i c a l l y  a l t e r e d  t h e  
m e a n i n g  of p r e p a r e d n e s s .  

In W o r l d  W a r  II, as  you  a l l  know so w e l l ,  we cou ld  and we d id  buy  
the  t i m e  f o r  p r e p a r a t i o n .  I d o n ' t  b e l i e v e  we can  do it in a f u t u r e  w a r .  
We would  have  to f ight  it  and win it wi th  the  w e a p o n s  w h i c h  a r e  in o u r  
h a n d s  w h e n  i t  h i t s ,  b e f o r e  the e n e m y  can  b l a s t  at  the  r o o t ,  the  s o u r c e s ,  
of o u r  f i gh t ing  s t r e n g t h .  

L o g i c a l l y ,  t h i s  m e a n s  tha t  the  A i r  F o r c e  m u s t  d e v e l o p  supp ly  and  
s u p p o r t  o p e r a t i o n s  of u n p r e c e d e n t e d  s p e e d  and f l e x i b i l i t y .  We m u s t  
cut  d r a s t i c a l l y  the  l e ad  t i m e  b e t w e e n  f igh t ing  un i t s  n e e d i n g  and h a v i n g  
n e c e s s a r y  e q u i p m e n t  and s u p p l i e s .  The  c o m p l e x  n a t u r e  of m o d e r n  
w e a p o n  s y s t e m s  and the  w o r l d w i d e  s c o p e  of the F r e e  W o r l d ' s  a i r  d e -  
f e n s e s  bo th  t end  to m a k e  the l o g i s t i c  s y s t e m  m a s s i v e  and s l u g g i s h .  
Ye t ,  if  i t  i s  to be  e f f e c t i v e  in a c c o m p l i s h i n g  t h i s  so l e  o b j e c t i v e  of r e -  
f lex  s u p p o r t  f o r  the l i g h t n i n g  s t r a t e g i e s  of m o d e r n  a i r  f o r c e ,  we  m u s t  
r e v e r s e  th i s  t e n d e n c y .  We m u s t  c r e a t e  and m a i n t a i n  a l o g i s t i c a l  s y s -  
t e m  c o n s o n a n t  wi th  the  s p e e d  and the  m o b i l i t y  of o u r  a i r  w e a p o n s  of 
t oday  and of the f u t u r e .  
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As long  ago as  1948 we b e g a n  to r e a l i z e  tha t  e l e c t r o n i c s  m i g h t  
be  a m a s t e r  key  to s p e e d  and p r e c i s i o n  in s u c h  a l o g i s t i c a l  s y s t e m .  
By  tha t  t i m e  it  was  a p p a r e n t  tha t  a i r  l o g i s t i c s  w e r e  a l r e a d y  s e r i o u s l y  
l i m i t i n g  the f l e x i b i l i t y  of e v o l v i n g  s u p e r s o n i c  a i r p o w e r .  In W o r l d  W a r  
II we s u p p o r t e d  a i r p o w e r  by s t o c k p i l i n g .  Tha t  e x p e d i e n t  w a s  r e n -  
d e r e d  i m p r a c t i c a l  fo r  the  m o s t  p a r t  by the i n c r e a s i n g  c o m p l e x i t y  and 
the  c o s t  of p o s t w a r  a i r  m a t e r i e l  and by  i t s  r a p i d  r a t e  of o b s o l e s c e n c e ,  
a l s o  by the  n e c e s s i t y  for  m a i n t a i n i n g  an a i r  a l e r t  a long  a w d r l d w i d e  
f r o n t  fo r  a co ld  w a r  of i n d e f i n i t e  d u r a t i o n .  O u r  p l a n e s  w e r e  a l r e a d y  
nudg ing  the  s o u n d  b a r r i e r ,  but  our  l o g i s t i c s  w e r e  s t r a i n i n g  a long  b e h i n d  
t h e m ,  s o m e w h a t  l ike  the  old o v e r l o a d e d  S tan ley  S t e a m e r .  We cou ld  
not  s u p p o r t  a f i gh t ing  f o r c e  wi th  the  s a m e  s p e e d  wi th  w h i c h  we cou ld  
t h r u s t  i t  i n i t i a l l y  a g a i n s t  an e n e m y ,  and our  t o t a l  e f f e c t i v e n e s s  cou ld  
be  r e a l i s t i c a l l y  m e a s u r e d  only in t e r m s  of the l o w e s t  c o m m o n  d e n o m -  
i n a t o r .  

D u r i n g  W o r l d  W a r  II, f o r  us in the  A i r  F o r c e ,  the  a v e r a g e  l a p s e  
of t i m e  b e t w e e n  r e q u i s i t i o n i n g  and r e c e i v i n g  an i t e m  of supp ly  in an 
o v e r s e a s  b a s e  w a s  s o m e t h i n g  on the  o r d e r  of 5 - 1 / 2  m o n t h s .  The  
a c t u a l  m o v e m e n t ,  the  t r a n s p o r t ,  of the  m a t e r i e l  a c c o u n t e d  fo r  only  
abou t  20 p e r c e n t  of t h i s  t i m e ,  and the  r e s t  of the t i m e  w a s  c o n s u m e d  
in  the p r o c e s s i n g  of p a p e r w o r k  da ta ,  da ta  e s s e n t i a l  to the  p r o c u r e -  
m e n t  of the  r i g h t  k ind  and a m o u n t  of m a t e r i a l  and the  c o n t r o l  of i t  
w i th in  a w o r l d w i d e  supp ly  s y s t e m .  

T h a t  r a t i o  i s  s u b s t a n t i a l l y  the s a m e  today .  A i r l i f t  c an  he lp  us  to 
r e d u c e  the  t r a n s p o r t  p a r t  of the supp ly  c y c l e ,  and we have  b e e n  d e -  
v e l o p i n g  o u r  a i r - t r a n s p o r t  c a p a b i l i t y  s t e a d i l y  wi th in  the p a s t  f ive  y e a r s ,  
bu t  s t i l l  t h i s  i s  on ly  20 p e r c e n t  of the  t i m e  job .  On the b ig  80 p e r c e n t  
p a p e r w o r k  a r e a ,  only  a p o w e r f u l  and b r o a d l y  e f f e c t i v e  new s t i m u l u s  
can  o f f e r  us  any  r e a l  hope .  It s e e m s  to m e  tha t  in t h i s  a r e a  a r e a l  
hope  d o e s  l i e .  

To the  A i r  M a t e r i e l  C o m m a n d ,  the a d v e n t  of e l e c t r o n i c  s y s t e m s  
w a s  a l i t t l e  l ike  a g l i m p s e  of the  N o r t h w e s t  P a s s a g e .  We n e e d e d  it  
bad ly ;  we knew w h e r e  we w a n t e d  it to t ake  u s .  We did not ,  and we 
s t i l l  do not ,  know,  c e r t a i n l y  j u s t  how c l o s e  to o u r  goa l  i t  can  b r i n g  
us ,  but  we a l r e a d y  have  so l id  e v i d e n c e  tha t  the  d i r e c t i o n  i s  r i g h t .  

I n e e d  h a r d l y  e x p r e s s  to you  the  p a r a m o u n t  i m p o r t a n c e  of sound  
d a t a  p r o c e s s i n g  to th i s  m i s s i o n  of o u r s .  We m u s t  o r d e r  g r e a t  q u a n -  
t i t i e s  of c o m p l e x  e q u i p m e n t ,  s o m e  of i t  as  m u c h  as  f ive  to s e v e n  y e a r s  
in a d v a n c e  of i t s  a c t u a l  u s a g e .  We m u s t  e s t i m a t e  in t e r m s  of s p e c i f i c  
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i t e m s  and e q u i p m e n t  t o t a l  cos t  the  m a t e r i e l  r e q u i r e m e n t s  f o r  k e e p i n g  
o u r  A i r  F o r c e  c o m b a t  r e a d y  in f ly ing  t r i m  a l l  o v e r  the w o r l d .  We 
m u s t  m a i n t a i n  e f f e c t i v e  c o n t r o l  o v e r  a v a s t  and c o n s t a n t l y  sh i f t ing  i n -  
v e n t o r y  w h i c h  is  s p r e a d  about  the g lobe .  Some  350 r e c u r r i n g  r e p o r t s - -  
I a m  s o r r y  t h e r e  a r e  so m a n y ,  b e c a u s e  we have  b e e n  w o r k i n g  l ike  h e l l  
to  cut  t h e m  d o w n - - a r e  r e q u i r e d  to c o v e r  e v e r y  p h a s e  of o p e r a t i o n s  
f r o m  i n d u s t r i a l  m o b i l i z a t i o n  to s u r p l u s  d i s p o s a l .  T h e y  f low t h r o u g h  
ou r  h e a d q u a r t e r s  r e g u l a r l y .  T h e y  r e p r e s e n t  the apex  of a v e r i t a b l e  
m o u n t a i n  of d a t a  c o m p i l e d  t h r o u g h o u t  ou r  d e c e n t r a l i z e d  o r g a n i z a t i o n .  
T h e y  a r e  the  p r i m a r y  b a s e s  upon w h i c h  we m u s t  m a k e  ou r  m a n a g e m e n t  
d e c i s i o n s  c o n c e r n i n g  wha t  and how m u c h  to buy ,  wha t  a s s i s t a n c e  i n -  
d u s t r y  m a y  n e e d  to p r o d u c e  it ,  how long it w i l l  l a s t ,  how it m u s t  be  
p a c k a g e d ,  s t o r e d ,  and t r a n s p o r t e d ,  and what  f a c i l i t i e s  w i l l  be  r e q u i r e d  
fo r  s e r v i c i n g  i t .  

T h e y  a r e  a m a j o r  f a c t o r  in d e t e r m i n i n g  the r e a l  r e s p o n s i v e n e s s  
of o u r  s u p p o r t  to the  D - d a y  r e a d i n e s s  r e q u i r e m e n t s  of ou r  c u s t o m e r s .  
In v i e w  of the v i t a l  r o l e  w h i c h  da t a  p r o c e s s i n g  p l a y s  in o u r  o p e r a t i o n s ,  
we  have  had a t w o - p r o n g  p r o g r a m  fo r  the u s e  of e l e c t r o n i c  s y s t e m s  
f r o m  the  v e r y  b e g i n n i n g  of ou r  i n v e s t m e n t  in t h e m .  One p a r t  of the  
p r o g r a m  is  d e s i g n e d  to u t i l i z e  the e q u i p m e n t  as  soon  as  p o s s i b l e  to  he lp  
us  wi th  o u r  c u r r e n t  p r o b l e m s ,  the p r o b l e m s  we f ace  t o d a y .  In the  o t h e r  
p h a s e  of the  p r o g r a m ,  we a r e  t ak ing  a b r o a d  look  a t  o u r  e n t i r e  s y s t e m  
to s e e  w h e t h e r  s u b s t a n t i a l  c h a n g e s  shou ld  not  be m a d e  w h i c h  w i l l  p e r m i t  
the  f u l l e s t  u t i l i z a t i o n  of the p o t e n t i a l  of t h e s e  e q u i p m e n t s .  In th i s  p h a s e  
we hope e v e n t u a l l y  to a u g m e n t  ou r  e l e c t r o n i c  c a p a b i l i t i e s  by the  u s e  of 
the  new and p o w e r f u l  m a t h e m a t i c a l  and s t a t i s t i c a l  t o o l s ,  s u c h  a s  the  
o p e r a t i o n s  r e s e a r c h  and l i n e a r  p r o g r a m m i n g ,  w h i c h  a r e  now b e i n g  
a d a p t e d  to b u s i n e s s - t y p e  p r o b l e m s .  

We have  by now w a d e d  f a i r l y  we l l  in to  the f i r s t  and the  i m m e d i a t e  
p h a s e  of th i s  p r o g . r a m .  O u r  Univac  at  H e a d q u a r t e r s  AMC h a s  b e e n  
in o p e r a t i o n  f o r  a l m o s t  two y e a r s .  F r o m  it and  the IBM 702 i n s t a l l e d  
m o r e  r e c e n t l y  at  ou r  A i r  M a t e r i e l  A r e a  H e a d q u a r t e r s  at  O k l a h o m a  Ci ty  
we  a r e  ge t t i ng  v a l u a b l e  r e s u l t s  wi th in  an e v e r  w i d e n i n g  p e r i m e t e r .  We 
have  a l r e a d y  u s e d  t h e s e  s y s t e m s  fo r  budge t  c o m p u t a t i o n ,  r e q u i r e m e n t s  
c o m p u t a t i o n ,  the  a p p l i c a t i o n  of a c t u a r i a l  t e c h n i q u e s  fo r  c a s t i n g  e n g i n e  
r e m o v a l s  f o r  o v e r h a u l ,  s p a r e  p a r t s  p r o c u r e m e n t  a n a l y s e s ,  eng ine  and 
a i r f r a m e  s p a r e - p a r t s  m a n a g e m e n t  s t u d i e s ,  and m a n y  o t h e r s .  

By  the end of th i s  y e a r  f ive a d d i t i o n a l  c o m p u t e r s  w i l l  be  i n s t a l l e d  
at  o t h e r  d e p o t s  w i t h i n  the  Un i t ed  S t a t e s .  E a c h  of o u r  r e m a i n i n g  d e p o t s  
w i l l  be p r o v i d e d  t i m e  on t h e s e  e q u i p m e n t s  to t e s t  a p p l i c a t i o n s  p e c u l i a r  
to t h e i r  own r e s p o n s i b i l i t i e s .  In o t h e r  w o r d s ,  w e  a r e  go ing  to u s e  s o m e  
c r o s s - s e r v i c i n g  b e t w e e n  ou r  depo t s  to l e a r n  abou t  t h e s e  e q u i p m e n t s .  
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All  of our  15 Uni ted  S t a t e s  d e p o t s ,  w h i c h  r e p r e s e n t  the 15 d e -  
c e n t r a l i z e d  m a n a g e m e n t  c e n t e r s  of the A i r  M a t e r i e l  C o m m a n d ,  a r e  
c h a r g e d  wi th  s t udy ing  s p e c i f i c  a p p l i c a t i o n s  for  e l e c t r o n i c  da t a  p r o c e s -  
s ing  e q u i p m e n t  w h i c h  wi l l  i m p r o v e  o u r  to t a l  s u p p o r t  c a p a b i l i t y ,  and in 
so do ing  e f f ec t  b e t t e r  m a n a g e m e n t  and m o r e  e c o n o m i c a l  o p e r a t i o n .  

Our primary objective all the way through this task is increased 
responsiveness of the system to demand--the right thing at the right 
place at the right time. The experience gained from these seven 
computers will give us a basis for determining what additional com- 
puters, if any, will be warranted for an integrated system. In addition 
to the large computers already installed and on order, we are rapidly 
phasing in some smaller equipment, such as the IBM 650, at most of 
our depots. In some of these installations they serve primarily to 
supplement our conventional punch-card equipment. In other places 
they will probably be subordinate auxiliary equipment to the larger 
capacity computers. 

In a c q u i r i n g  o u r  c o m p u t e r s ,  we have  u s e d  a de f in i t e  p o l i c y  of 
u t i l i z i n g  the e q u i p m e n t  of m o r e  than  one m a n u f a c t u r e r ,  and on  a r e n t a l  
b a s i s .  We r e a l i z e  tha t  th is  p r e s e n t s  i n i t i a l  d i f f i c u l t i e s  and c o m p l i c a t e s  
the e x c h a n g e  of da t a  and m a c h i n e  p r o g r a m s  b e t w e e n  i n s t a l l a t i o n s .  We 
f e e l ,  h o w e v e r ,  that  this  i s  m o r e  than  o f f se t  by k e e p i n g  m o r e  than  one 
m a n u f a c t u r e r  i n t e r e s t e d  in o u r  p r o b l e m s .  T h e r e  is no th ing  l ike  c o m -  
p e t i t i o n .  I t  a l w a y s  g e n e r a t e s  i m p r o v e d  e q u i p m e n t .  Th i s  is  a f a c t o r  
in o u r  d e c i s i o n  to l e a s e  it ,  s i n c e  we a r e  go ing  t h r o u g h  this  p e r i o d  of 
v e r y  r a p i d  d e v e l o p m e n t .  

The  v e r y  r a p i d  e v o l u t i o n  of A i r  F o r c e  weapons  and s t r a t e g i e s  
h a s  i m p r e s s e d  upon us i n d e l i b l y  the i m p o r t a n c e  of l ook ing  a h e a d .  
C o m p u t e r  a p p l i c a t i o n s ,  w h i c h  s e e m  a l m o s t  m i r a c u l o u s  today ,  w i l l  
in  f ive  o r  t en  y e a r s  have  b e c o m e  o n l y  bad  hab i t s  if we p e r m i t  t h e m  
to b e c o m e  d e e p l y  e n t r e n c h e d  s t a n d o u t s  a g a i n s t  p r o g r e s s .  The  t e m p t a -  
t ion  is v e r y  s t r o n g ,  p a r t i c u l a r l y  wi th  t h e s e  c o s t l y  e q u i p m e n t s ,  w h i c h  
a r e  a l w a y s  at  a p r e m i u m ,  to m a k e  t h e m  pay  off as  soon  as  p o s s i b l e  in  
t e r m s  of i m m e d i a t e  ou tpu t .  Of c o u r s e  we a l l  have  to r e a l i z e  s o m e  
s t e a d y  a m o r t i z a t i o n  of this  i n v e s t m e n t ,  but  we  a r e  c o n v i n c e d  tha t  we 
m u s t  a l so  m a k e  de f in i t e  p r o v i s i o n  f o r  the g r o w t h  f a c t o r  in e l e c t r o n i c  
m a n a g e m e n t .  We m u s t  p r o v i d e  t ime  and f a c i l i t i e s  f o r  p l a n n i n g  and 
the a c c u m u l a t i o n  of r e s e a r c h  e x p e r i e n c e  wh ich  wi l l  show us the way  
to  n e w  f u n d a m e n t a l  p r i n c i p l e s  in  the o p t i m u m  use  of this  m o v i n g  
force. 



Thi s  s e c o n d  p h a s e ,  the l o n g e r  r a n g e  e f f o r t  of  o u r  d e v e l o p m e n t  
p r o g r a m ,  is a l so  f a i r l y  we l l  l a u n c h e d .  Whi le  s o m e  of th is  w o r k  is 
going  on at  o u r  depo t s ,  the bulk  of the e f f o r t  i s  c o n c e n t r a t e d  a t  o u r  
h e a d q u a r t e r s  i n  Day ton  and  in the Rand  C o r p o r a t i o n  R e s e a r c h  O r g a n i -  
za t ion ,  a r e s e a r c h  o r g a n i z a t i o n  which  has  b e e n  of  m u c h  a s s i s t a n c e  to 
us in  the ~as t .  Rand  has  e s t a b l i s h e d  an a c t i v e ,  f u l l - t i m e  l o g i s t i c s  
g roup  which  is s t u d y i n g  c o m p l e t e l y  nev~ c o n c e p t s  of l o g i s t i c s  for  u s .  
T h e i r  p r o g r a m m i n g  t e c h n i q u e s  a r e  be ing  a t t e m p t e d  to d e t e r m i n e  o p t i -  
m u m  p o l i c i e s  and  a c t i o n s .  M a t h e m a t i c a l  m o d e l s  a r e  b e i n g  f o r m u l a t e d  
to t e s t  a l t e r n a t i v e  s y s t e m s .  P r o b a b i l i t y  a n a l y s i s  is be ing  u s e d  to 
a t t e m p t  to f o r e c a s t  d e m a n d .  A u t o m a t i c  da ta  p r o c e s s i n g  is b e i n g  s t u d i e d  
to p e r m i t  c o m p l e t e l y  a u t o m a t i c  h a n d l i n g  of da ta  fo l l owing  t h e i r  i n i t i a l  
i n s e r t i o n  into the s y s t e m .  

T h e s e  a r e  on ly  a few of m a n y  p r o m i s i n g  l o n g - r a n g e  s t u d i e s  c u r -  
r e n t l y  u n d e r  way .  

At AMC H e a d q u a r t e r s  we have  e s t a b l i s h e d  a f i v e - y e a r  d e v e l o p m e n t  
p r o g r a m  fo r  the u t i l i z a t i o n  of e l e c t r o n i c  d a t a - p r o c e s s i n g  e q u i p m e n t .  
Th i s  is c h e a p  and is m o n i t o r e d  by a s p e c i a l  d i v i s i o n  of o u r  c o n t r o l l e r  
a c t i v i t y .  P l a n n i n g  i n c l u d e s  e v e r y  f o r e s e e a b l e  f a c t o r  we c a n  c o m e  up 
with  f r o m  the o r g a n i z a t i o n  of c o m m a n d  and e v o l v i n g  c a p a b i l i t i e s  of 
the e q u i p m e n t ,  f o r  o u r  p e r s o n n e l  t r a i n i n g ,  et c e t e r a .  We have  a l s o  
r e c e n t l y  e s t a b l i s h e d  a l o g i s t i c s - s y s t e m  a d v i s o r y  c o m m i t t e e ,  w h i c h  is 
r e s p o n s i b l e  d i r e c t l y  to m e ,  for  r e c o m m e n d i n g  a p p r o p r i a t e  c o m m a n d  
action in matters pertaining to logistics-system research, and plan- 
ning and integration of new methods into our current operation. 

Al though  we a r e  w e l l  into this  d o u b l e - b a r r e l e d  p r o g r a m ,  the  
p r o b l e m s  s t i l l  b e f o r e  us a r e  m a n y .  E l e c t r o n i c  c o m p u t e r s  a r e  not the 
p a n a c e a  t hey  have  s o m e t i m e s  b e e n  p i c t u r e d  to be in the o v e r - s i m p l i f i e d  
good old American faith in the machine. There is gold in those hills, 
but it is not lying around on the surface to be picked up merely for the 
price of a computer. 

I am s u r e  the p r o b l e m s  we have  e n c o u n t e r e d  a r e  u n d o u b t e d l y  m o r e  
o r  l e s s  c o m m o n  to m o s t  o r g a n i z a t i o n s  that  a r e  p i o n e e r i n g  this  new 
type  of e q u i p m e n t .  It w o n ' t  th ink  fo r  you.  You have  got to do the 
th ink ing .  

F i r s t ,  of c o u r s e ,  we have  a c r i t i c a l  m a n p o w e r  p r o b l e m  in f ind ing ,  
t r a i n i n g ,  and then  k e e p i n g  p e r s o n n e l  q u a l i f i e d  to u s e  and  to d e v e l o p  



t h i s  e q u i p m e n t .  A f t e r  a y e a r  and  o n e - h a l f  of a c t i v e  o p e r a t i o n ,  o u r  l o -  
g i s t i c a l  p r o c e s s i n g  d e v e l o p m e n t  a c t i v i t i e s  a r e  s t i l l  on ly  a b o u t  60 p e r -  
c e n t  m a n n e d .  And  t h i s  i s  in s p i t e  of t he  e x t e n s i v e  and  v a r i e d  t r a i n i n g  
p r o g r a m s  on w h i c h  we h a v e  had  h e l p  u n d e r  way  on t he  o u t s i d e .  M a n y  
of o u r  e a r l i e r  p e o p l e  w e r e  t r a i n e d  by  the  m a n u f a c t u r e r s  of t h i s  e q u i p -  
m e n t .  T h e  N a t i o n a l  B u r e a u  of S t a n d a r d s  i s  u n d e r  c o n t r a c t  t o  u s  to  
t r a i n  m i d d l e - m a n a g e m e n t  p e r s o n n e l  and  i n s t r u c t o r s  who  can  p a s s  on 
t he  n e c e s s a r y  s k i l l s  to  o t h e r s  in o u r  p r e s e n t  w o r k  f o r c e .  We a r e  c o n -  
t r a c t i n g  w i t h  c i v i l i a n  e d u c a t i o n a l  i n s t i t u t i o n s  to  t r a i n  o f f i c e r  p e r s o n n e l  
in  t h i s  new  A i r  F o r c e  s p e c i a l t y .  

Now,  in  one v e r y  m a j o r  r e s p e c t  we h a v e  a l t e r e d  o u r  e a r l i e r  t h i n k -  
i ng  on t h i s  p e r s o n n e l  p r o b l e m ,  and  I t h i n k  we a r e  a t  v a r i a n c e  w i t h  s o m e  
of the  a c k n o w l e d g e d  a u t h o r i t i e s .  T h e  c r i p p l i n g  s h o r t a g e s  of h i g h l y  
t r a i n e d  s p e c i a l i s t s  h a v e  f o r c e d  u s  to  t u r n  to  t h e  t r a i n i n g  of o u r  own 
p e o p l e  to  a g r e a t e r  d e v e l o p m e n t  t h a n  at  f i r s t  s e e m e d  f e a s i b l e .  O u r  e x -  
p e r i e n c e  h a s  s h o w n  t h a t  t he  r e s u l t s  a r e  g e n e r a l l y  e n c o u r a g i n g ,  w h e r e  
a c a r e f u l  p r e l i m i n a r y  s e l e c t i o n  i s  m a d e .  I t h i n k  t h i s  h e l p s  u s  l a t e r  on 
in  i n s u r i n g  t h a t  o u r  p e o p l e  w i l l  n o t  be  d i s p l a c e d  f r o m  the  job .  

S e c o n d l y ,  we a r e  d i s c o v e r i n g  t h e s e  a r e  c o m p u t e r s ,  no t  c o m p e n -  
s a t o r s .  E s s e n t i a l l y  r i g i d  s y s t e m s ,  t h e y  can  be  on ly  a s  a c c u r a t e  a s  
t he  d a t a  fed  i n to  t h e m .  If t he  d a t a  a r e  i n c o r r e c t ,  a l l  t he  m a c h i n e s  c a n  
do  i s  a r r i v e  a t  a w r o n g  a n s w e r  m a n y  t i m e s  f a s t e r  t h a n  w o u l d  a c l e r i c a l  
f o r c e  o r  a p u n c h - c a r d  o p e r a t i o n .  You  m a y  l a u g h  a t  t h a t ,  bu t  i t  i s  no t  
p u r e l y  a n e g a t i v e  q u a l i t y  w h e n  s p e e d  i s  of t he  e s s e n c e .  It i s  p r o b a b l y  
b e t t e r  to  d i s c o v e r  a w e a k  spo t  in  a m a t t e r  of h o u r s  t h a n  h a v e  i t  e m e r g e  
a f t e r  d a y s  o r  w e e k s  of m a n p o w e r  e x p e n d i t u r e s ,  b e c a u s e ,  u n f o r t u n a t e l y ,  
we  a r e  a l l  w o r k i n g  w i t h  t he  s a m e  b a s i c  d a t a .  I t h i n k  we f o r g e t  t h a t  
s o m e t i m e s .  Bu t ,  t o  r e l y  on the  s y s t e m  to  w i n n o w  the  w h e a t  f r o m  the  
c ha f f  in  t h i s  m a n n e r  c e r . t a i n l y  d i s s i p a t e s  t he  a d v a n t a g e s  w h i c h  i t  o f f e r s  
and  n e g a t e s  i t s  r e a l  c a p a c i t i e s .  

We h a v e  found  d a t a  d i s c i p l i n e ,  c l e a n i n g  up  the  a p p r o a c h e s  to  t he  
m a c h i n e ,  to  be  one of o u r  m a j o r  p r o b l e m s .  I t h i n k  t h a t ,  in  the  r u s h  
to  u t i l i z e  t h i s  s o r t  of e q u i p m e n t ,  s o m e  u s e r s  h a v e  b e e n  u n d u l y  d i s -  
i l l u s i o n e d  c o n c e r n i n g  the  c a p a b i l i t i e s  of t he  m a c h i n e s  t h e m s e l v e s .  
T h e y  u n d e r e s t i m a t e  t he  a m o u n t  and  i m p o r t a n c e  of the  g r o u n d w o r k  w h i c h  
m u s t  be  l a i d ,  and  t he  r e s u l t i n g  d i s a p p o i n t m e n t s  t e n d s  to  w a r p  t h e i r  a p -  
p r a i s a l  of t he  s y s t e m s  t h e m s e l v e s .  

M o s t  of u s  h a v e  b e e n  f o r c e d  to  s o b e r  r e a s s e s s m e n t  of t h i s  f a c t o r  
in  t he  e a r l y  s t a g e s  of o u r  e x p e r i e n c e  w i t h  e l e c t r o n i c  c o m p u t e r s .  In 
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o u r  A i r  M a t e r i e l  C o m m a n d  we a r e  s t r o n g l y  e m p h a s i z i n g  d a t a  d i s -  
c i p l i n e ,  p r e c i s i o n  in the p r e p a r a t i o n  and t r a n s m i s s i o n  of d a t a ,  the 
r e a l i n e m e n t  of e l e c t r i c  s y s t e m s  f o r  e a s y  t r a n s i t i o n  to e l e c t r o n i c  
p r o c e s s i n g ,  the e l i m i n a t i o n  of i n a c t i v e  i t e m s  and i n a c c u r a c y  f r o m  
o u r  m a s t e r  f i l e s .  T h i s  is  slow, s l o g g i n g  w o r k ,  but  w i thou t  i t  a s y s t e m  
of g r e a t  p o t e n t i a l i t i e s  c a n  be c o m p l e t e l y  c o m p r o m i s e d ,  and th i s  i s  
e s p e c i a l l y  t r u e  in a l a r g e  s c a l e ,  d e c e n t r a l i z e d  o p e r a t i o n  s u c h  as  o u r  
A i r  F o r c e  l o g i s t i c a l  s y s t e m .  

It  h a s  b e e n  v e r y  h e a r t e n i n g  to d i s c o v e r ,  h o w e v e r ,  tha t  o n c e  we  
do e s t a b l i s h  sound  da t a  d i s c i p l i n e ,  we have  a l r e a d y  t a k e n  a b ig  f o r w a r d  
s t ep  in i m p r o v e d  m a n a g e m e n t .  As s o m e  of o u r  peop l e  h a v e  e x p r e s s e d  
it ,  w h e n  you  h a v e  the n e c e s s a r y  p r e l i m i n a r y  w o r k  done ,  th ings  b e g i n  
m o v i n g  a l o n g  so m u c h  b e t t e r  tha t  you  w o n d e r  if you  r e a l l y  n e e d  a c o m -  
p u t e r  at  a l l .  

Of c o u r s e  we n e e d  t h e m ,  b e c a u s e  t h e r e  a r e  v e r y  s t r i c t  l i m i t a t i o n s  
on  how f a r  e v e n  the m o s t  p e r f e c t l y  c o n t r o l l e d  d a t a  s y s t e m  c a n  take  us 
w i thou t  t h e m .  H o w e v e r ,  the a p p r o a c h  to the p r o b l e m  does  he lp  us c l e a n  
up o u r  c u r r e n t  p r o c e d u r e s .  But  it  ha s  b e e n  a r e v e l a t i o n  to us  w h a t  a 
gu ide  and i n c e n t i v e  to m o r e  e f f e c t i v e  m a n a g e m e n t  in g e n e r a l  on an 
o v e r a l l  b a s i s  the c a r e  in the f e e d i n g  of t h e s e  m a c h i n e s  c a n  b e .  

Now, o u r  f ina l ,  and,  I b e l i e v e ,  o u r  m o s t  s i g n i f i c a n t  m a j o r  p r o b l e m  
is  tha t  of r e t h i n k i n g  the e n t i r e  job c y c l e  to m a k e  the m o s t  of the e l e c -  
t r o n i c  d a t a - p r o c e s s i n g  e q u i p m e n t .  The  obv ious  and  i m m e d i a t e  payoff  
on t h e s e  m a c h i n e s  is t h e i r  a b i l i t y  to a c c o m p l i s h  e a c h  s t ep  of an  e x i s t i n g  
w o r k  p r o c e d u r e  wi th  s u p e r h u m a n  s p e e d  and a c c u r a c y .  Bu t  t h e i r  g r e a t e r  
p o t e n t i a l  f o r  the f u t u r e  l i e s  in the o p p o r t u n i t y  that  they  o f f e r  us f o r  s y n -  
t h e s i s ,  f o r  e n t i r e l y  new and g r e a t l y  c o n d e n s e d  c o m b i n a t i o n s  of job 
e l e m e n t s - - d r a s t i c  s h o r t c u t s  to ou r  u l t i m a t e  o b j e c t i v e s .  If we  p o s s e s s  
i m a g i n a t i o n  and a l i t t l e  b o l d n e s s ,  the f l e x i b i l i t y  to r e d e s i g n  o u r  w o r k i n g  
p a t t e r n s  in c o n s o n a n c e  wi th  the c a p a b i l i t i e s  of t h e s e  m a c h i n e s ,  i n s t e a d  
of l i m i t i n g  the m a c h i n e s  to o u r  p r e s e n t  p a t t e r n s ,  we c a n  t r u l y  d e v e l o p  
t hem into f u n d a m e n t a l  and p o w e r f u l  m a n a g e m e n t  t oo l s .  

Now, this  re th ink ing"  is  no e a s y  t a sk .  It goes  a g a i n s t  the g r a i n ,  
the s m o o t h l y  c h a n n e l e d  h a b i t s  of h u m a n  thought .  P a s t  e x p e r i e n c e  
i t s e l f  c an  b e c o m e  a l i a b i l i t y  if it p r e s e n t s  a m e n t a l  b l o c k  to r a d i c a l l y  
new a n g l e s  of a t t a c k  upon a new p r o b l e m .  None of us ,  u n f o r t u n a t e l y ,  
i s  e n t i r e l y  f r e e  of this  h u m a n  t e n d e n c y  to c l i n g  s t u b b o r n l y  to the p a s t .  
The  l a r g e r  the o p e r a t i o n  i nvo lved ,  and the g r e a t e r  the p r e s s u r e s  upon  
it  f o r  ou tput ,  the m o r e  d i f f i cu l t  m a j o r  sh i f t s  in d i r e c t i o n  become . .  
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It s e e m s  to m e  tha t  two e l e m e n t s  a r e  e s s e n t i a l  to a c c o m p l i s h  the  
r e t h i n k i n g  job .  F i r s t ,  we m u s t  f ind or  d e v e l o p  d i r e c t i v e  m a n p o w e r  
w h i c h  is  p o s s e s s e d  of a h igh  d e g r e e  of c r e a t i v e  i m a g i n a t i o n ,  c o u p l e d  
wi th  a w ide  and t h o r o u g h  e x p e r i e n c e  of the  p a r t i c u l a r  o p e r a t i o n  i n -  
v o l v e d ,  as  w e l l  as  of the  s p e c i f i c  c a p a b i l i t i e s  of the  e l e c t r o n i c  e q u i p -  
m e n t .  Wh~t we  n e e d  is  a c o m b i n a t i o n  of r e b e l ,  d r e a m e r ,  and w o r k -  
h o r s e ,  c a p a b l e  of b o l d n e s s  of c o n c e p t i o n  and the k ind of n o n c o n f o r m i n g  
o r i g i n a l i t y  of m i n d  tha t  can  s t r i k e  t h r o u g h  e n t r e n c h e d  t r a d i t i o n s  and 
s a n c t i f i e d  hab i t  to e n t i r e l y  f r e s h  s o l u t i o n s .  It is  d a m n e d  h a r d  to do.  

S e c o n d l y ,  ou r  top m a n a g e m e n t  m u s t  c r e a t e  an a t m o s p h e r e ,  o r  
wha t  we m i g h t  c a l l  a c l i m a t e  of p r o g r e s s ,  w h i c h  w i l l  e n c o u r a g e  the  
e m e r g e n c e  and d e v e l o p m e n t  of t h e s e  q u a l i t i e s  w i th in  ou r  own w o r k  
f o r c e ,  and i n s u r e  t h e m  the f a c i l i t i e s  and s c o p e  f o r  o p t i m u m  r e s u l t s .  
The  c o m p e t i t i o n  fo r  th i s  type  of m a n p o w e r  in the  open m a r k e t  h a s  a l -  
r e a d y  r e a c h e d  the po in t  of d i m i n i s h i n g  r e t u r n s .  T h o s e  of us  who have  
a s t a k e  in the  f u t u r e  of e l e c t r o n i c  s y s t e m s  m u s t  g ive  s e r i o u s  though t  
and e f f o r t  to  g r o w i n g  our  own t a l en t ,  to do ing  a r e s p o n s i b l e ,  f o r w a r d -  
l ook ing  job of c u l t i v a t i n g  ou r  own p e r s o n n e l  b a c k y a r d s .  We s h a l l  be  
s e r i o u s l y  r i s k i n g  ou r  i n v e s t m e n t  in t h e s e  m a c h i n e s  if we f a i l  to c o v e r  
i t  wi th  an a d e q u a t e  i n v e s t m e n t  in the m e n  who a r e  the f ina l  m e a s u r e  
of t h e i r  c a p a b i l i t i e s ,  and the r e s e a r c h  w h i c h  can  exp lo i t  t h e i r  fu l l  
p o t e n t i a l .  

In c o n c l u s i o n  I would  l ike  to e m p h a s i z e  tha t  we in A i r  F o r c e  l o g i s -  
t i c s  have  g r e a t  e x p e c t a t i o n s  of e l e c t r o n i c  c o m p u t e r s .  We b e l i e v e  t hey  
a r e  open ing  the w a y  to f a s t e r ,  m o r e  f l e x i b l e ,  and m o r e  e c o n o m i c a l  
s u p p o r t  of ou r  A i r  F o r c e ,  tha t  t hey  can  he lp  to g ive  u s ,  f o r  the  f i r s t  
t i m e ,  a l o g i s t i c a l  s y s t e m  w h i c h  is  s h a r p l y  r e s p o n s i v e  to the r e q u i r e -  
m e n t s  of w o r l d w i d e  s u p e r s o n i c  a i r p o w e r .  

At th i s  s t age  of ou r  e x p e r i e n c e  wi th  t h e m  we a r e  a w a r e  of d e f i n i t e  
l i m i t a t i o n s  and p r o b l e m s  in t h e i r  u t i l i z a t i o n .  The  s o l u t i o n s ,  l i ke  g e t t i n g  
o u r  a i r c r a f t  t h r o u g h  the  sound  b a r r i e r ,  m a y  t ake  a l i t t l e  t i m e  and a lo t  
of t e a m w o r k ,  but  we  a r e  con f iden t  tha t  t h e s e  s o l u t i o n s  can  be  found,  and 
tha t  t h e s e  e l e c t r o n i c  s y s t e m s  w i l l  b e c o m e  an i n c r e a s i n g l y  po ten t  f o r c e  
in o u r  a r s e n a l  of a i r p o w e r  fo r  p e a c e .  

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

GENERAL RAWLINGS: G e n t l e m e n ,  I a m  s u r e  t h e r e  m u s t  be a few 
q u e s t i o n s .  I w i l l  be  happy  to do m y  b e s t .  
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Q U E S T I O N :  S i r ,  a c t u a l l y ,  I h a v e  t w o  q u e s t i o n s .  O n e  h a s  to  d o  
w i t h  t h e  r e n t a l  p o l i c y  t h a t  y o u  a r e  f o l l o w i n g .  D o e s  t h i s  m e a n  t h a t  y o u  
w i l l  a l s o  h a v e  to  u s e  t h e  c o m p a n i e s ,  l i k e  I B M ,  to  d o  y o u r  r e p a i r  w o r k  
in  t i m e  of  e m e r g e n c y ,  o r  a r e  y o u  t r a i n i n g  y o u r  p e o p l e  t o  d o  r e p a i r s  
o n  t h e s e  m a c h i n e s ?  T h e  s e c o n d  q u e s t i o n  I h a v e  i s ,  i s  i t  t r u e  t h a t  
m o s t  o f  t h e s e  p i e c e s  o f  e q u i p m e n t  a r e  l o c a t e d  in  c r i t i c a l  t a r g e t  a r e a s ?  

G E N E R A L  R A W L I N G S :  T h a t ' s  s o m e t h i n g  l i k e  a 1 0 0 , 0 0 0  d o l l a r  
q u e s t i o n .  Y o u  a s k e d  a b o u t  s i x .  On  t h e  f i r s t  p o i n t ;  in  o u r  r e n t a l  p o l i c y  
a c t u a l l y  o u r  e q u i p m e n t  i s  u n d e r  a l e a s e - r e n t a l  a g r e e m e n t ,  w h i c h  m e a n s  
t h a t  we  c o u l d  a p p l y  t h e  r e n t a l  t o  t h e  p u r c h a s e  p r i c e .  We  h a v e  h a d  g r e a t  
d i s c u s s i o n s  on  t h i s  p r o b l e m  a n d  d e c i d e d  to  t a k e  t h i s  c o u r s e  f o r  t w o  
r e a s o n s .  O n e  i s  t h a t  i t  i s  a r i s k y  p r o g r a m ,  e a r l y  in  i t s  l i f e ,  a n d  we  
h a d  to  d i r e c t l y  b u y  o r  p r o c u r e  a c o m p l e t e  c o m p u t e r .  O b v i o u s l y  t h e  
m a n u f a c t u r e r  i s  t h e  one  w h o  k n e w  h o w  to  m a k e  i t  w o r k ,  a n d  h a d  t o ,  i f  
h e  w a s  e v e r  g o i n g  to  s e l l  a n y  m o r e ,  s o  he  h a d  a c o n t i n u i n g  i n t e r e s t  i n  
i t .  

S e c o n d l y ,  we  d i d  n o t  h a v e  t h e  t a l e n t  to  do  t h e  s e c o n d  job  y o u  t a l k e d  
a b o u t ,  w h i c h  i s  t o  r e p a i r  t h e s e  e q u i p m e n t s .  We  a r e  h a v i n g  d i f f i c u l t y  
g e t t i n g  t h e  p e o p l e  t o  l a y  ou t  p r o g r a m m i n g  a n d  s c h e d u l e  t h e  p r o b l e m s ,  
a n d  we  w o u l d  h a v e  e v e n  m o r e  d i f f i c u l t y  i n  g e t t i n g  t h e  k i n d  of  t e c h n i c a l  
t a l e n t  t h a t ,  in  m y  o p i n i o n ,  i s  r e q u i r e d  to  k e e p  t h e s e  e q u i p m e n t s  g o i n g .  
So  I s u s p e c t ,  r e g a r d l e s s  o f  w h e t h e r  we  h a d  p u r c h a s e d  t h e  e q u i p m e n t  
o r  n o t ,  w e  w o u l d  s t i l l  h a v e  to  c o n t r a c t  f o r  t h e  o v e r h a u l  a n d  u p k e e p  of  
t h e  e q u i p m e n t .  I t h i n k  t h i s  in  t h e  l o n g  h a u l  m a k e s  m o r e  s e n s e .  

A s  f a r  a s  w o r r y i n g  a b o u t  e m e r g e n c y  p e r i o d s  i s  c o n c e r n e d - - t h i s  i s  
a l w a y s  a q u e s t i o n  t h a t  c o m e s  u p .  I d o n ' t  t h i n k  w e  a r e  a n y  m o r e  v u l -  
n e r a b l e  in  t e r m s  of  g e t t i n g  t h i s  s o r t  of s e r v i c e  u n d e r  c o n t r a c t  r e a l l y  
t h a n  we  a r e  in  t e r m s  of  o t h e r  f a c t o r s ,  s u c h  a s  t o r n a d o e s ,  f l o o d s ,  a n d  
a l o t  of  t h i n g s  t h a t  c a n  h a p p e n .  In an  a t o m i c  p e r i o d  I d o n ' t  t h i n k  t h i s  
i s  i m p o r t a n t .  T h i s  i s  o n l y  m y  p e r s o n a l  c o n c l u s i o n ,  w i t h  w h i c h  m a n y  
of  y o u  w o u l d  d i s a g r e e .  

L e t ' s  s e e ;  t h e  l a s t  q u e s t i o n  w a s  on v u l n e r a b i l i t y .  H e r e  a g a i n ,  i t  
s e e m s  to  m e ,  we h a v e  a c o m p a r a b l e  s i t u a t i o n .  We  f e e l - - I  f e e l - - t h a t  
w e  h a v e  a l r e a d y  m i n i m i z e d  o u r  v u l n e r a b i l i t y  b e c a u s e  w e  h a v e  15 d e -  
p o t s  d e c e n t r a l i z e d  m a n a g e m e n t  c e n t e r s ,  i n s t e a d  of h a v i n g  e v e r y t h i n g  
c o n c e n t r a t e d  in  one  h e a d q u a r t e r s .  W e  h a v e  t h e  c a p a b i l i t y  of  r e p r o -  
d u c i n g  t a p e s  on a l t e r n a t e  e q u i p m e n t s  s o  t h a t  w e  w i l l  h a v e  a c o m p l e t e  
s e t  o f  r e c o r d s  t h a t  we  c o u l d  u s e  on a n o t h e r  p i e c e  of  e q u i p m e n t .  B u t ,  
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in  t e r m s  of b u r y i n g  t h e m  u n d e r  the g r o u n d  o r  m o v i n g  t h e m  10 m i l e s  
f r o m  the b a s e  of o p e r a t i o n ,  I th ink  we a r e  j u s t  w h i s t l i n g  up wind .  

QUESTION: S i r ,  I have  b e e n  look ing  into  P r o j e c t  M a s s ,  w h i c h  i s  
an  A r m y  e f f o r t ,  I th ink ,  s o m e w h a t  a long  the s a m e  l i n e s ,  the  s p a r e  
p a r t s  p r o g r a m .  Is the  A i r  F o r c e  a p p l i c a t i o n  a c r o s s  the  b o a r d ,  o r  a r e  
you  con f in ing  i t  to s o m e  s p e c i a l  p a r t  of y o u r  supp ly  p r o b l e m  at the p r e s -  
ent  t i m e  ? 

G E N E R A L  RAWLINGS: You a r e  t a l k i n g  about  s c h e d u l i n g  of the  
p a r t s  r e q u i r e d  f o r  o v e r h a u l ?  

STUDENT:  Y e s ,  s i r .  Wel l ,  t h e  A r m y ,  of c o u r s e ,  i s  a t t e m p t i n g ,  
t h r o u g h  e l e c t r o n i c  t r a n s m i s s i o n  and  the u s e  of t h e s e  a u t o m a t i c  m a -  
c h i n e s ,  to s u p p o r t  the S e v e n t h  A r m y  in E u r o p e  wi th  r e p a i r  p a r t s  as  an 
i n i t i a l  v e n t u r e .  

G E N E R A L  RAWLINGS: Oh, w e l l ,  I th ink  the p r o g r a m  you  a r e  
t a l k i n g  about  i s  a b r o a d e r  p r o g r a m  than  s i m p l y  e l e c t r o n i c  c o m p u t e r s .  
It  i s  a b r o a d  o v e r a l l  m a n a g e m e n t  look at  the w~ole  l o ~ t i c  ~ y s t e m .  
A c t u a l l y ,  I t a l k e d  wi th  y o u r  v e r y  ab le  G e n e r a l  P a l m e r  s e v e r a l  t i m e s  
on th i s  p r o b l e m  and the  a p p r o a c h e s  to i t .  We a r e  bo th  w o r k i n g  on 
e x a c t l y  the  s a m e  t h i n g s .  T h e s e  a r e  to s p e e d  up the  supply  c y c l e ,  to  
cut  down on s t o c k p i l e s ,  to r e s u p p l y  by  as  r a p i d  m e a n s  as  you  can ,  d e -  
p e n d i n g  upon the e c o n o m i c s  of the s i t u a t i o n .  So the  a n s w e r  is  we a r e  
bo th  w o r k i n g  in tha t  g e n e r a l  a r e a .  

Now,  le t  m e  give you  an e x a m p l e  of one of the  t h i n g s  we have  done  
tha t  t i e s  in to  c o m p u t e r s .  T h e r e  i s  a n o t h e r  p i e c e  of e q u i p m e n t  c a l l e d  
the  t r a n s c e i v e r .  The  t r a n s c e i v e r  i s  a g a d g e t  in w h i c h  you  can  put a 
punch  c a r d  and it  r e p r o d u c e s  the  c a r d  at  the end  of the c i r c u i t ,  w h e t h e r  
it is wireless, radio link, or cable, or telephone line. By this kind of 
device we are able to transmit and will be able to transmit back from 
Europe requisitions with no possibility of transcription errors, and with 
an automatic check, instantaneously, where we have been spending eight, 
nine, ten, or twelve days airmailing requisitions. 

What  d o e s  th i s  m e a n ?  In e n g i n e s  a lone  it m e a n s  to us  20 m i l l i o n  
d o l l a r s  fo r  e v e r y  day  tha t  we can  cut  down ou r  supp ly  l ine ,  e i t h e r  s t o c k  
l e v e l  o r  p i p e l i n e .  E a c h  day  20 m i l l i o n  d o l l a r s .  So we a r e  p u t t i n g  a lo t  
of e f f o r t  in to  th i s  k ind  of th ing .  Of c o u r s e ,  a s s o c i a t e d  wi th  tha t  i s  the  
f e e d i n g  of t h e s e  d a t a  in to  the  c o m p u t e r s  w h e r e  the  p r o b l e m  is  one tha t  
r e q u i r e s  t h i s  s o r t  of a p p l i c a t i o n .  
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We a r e  w o r k i n g  g e n e r a l l y  on the s a m e  k ind  of p r o b l e m .  

QUESTION:  G e n e r a l ,  m y  q u e s t i o n  is not on y o u r  m a i n  s u b j e c t  of 
e l e c t r o n i c  c o m p u t e r s ,  but on  one  of  y o u r  o p e n i n g  r e m a r k s  wi th  r e g a r d  
to t ak ing  o v e r  the c o m m a n d  of  the depots  o v e r s e a s .  F o r  a long  t i m e  
we have  b e e n  r e a d i n g ,  of c o u r s e ,  tha t  s u p p l y  is a f u n c t i o n  of c o m m a n d ,  
and  I am w o n d e r i n g  if th is  on the s u r f a c e  s e e m s  to be t ak ing  a w a y  f r o m  
the c o m m a n d e r  in the f i e ld  h is  c a p a b i l i t y  to take  c a r e  of  h i s  s u p p l i e s .  
I a m  w o n d e r i n g  how tha t  has  w o r k e d  out w i t h  the t h e a t e r  c o m m a n d s .  

G E N E R A L  RAWLINGS:  Of c o u r s e  you a r e  r e a l l y  a s k i n g  the  w r o n g  
guy.  I a m  the l o g i s t i c s  m a n ,  not  the c o m m a n d e r .  But  I t h ink  it w o u l d  
be i n t e r e s t i n g  to yeu  to know a l i t t l e  of the  b a c k g r o u n d ,  b e c a u s e  ob -  
v i o u s l y  th is  is  a m a j o r  r e v o l u t i o n  in l o g i s t i c s .  

In this  k ind of s i t u a t i o n  w h e r e  y o u ' v e  got  v e r y  po ten t  w e a p o n s ,  
t h ings  h a p p e n  v e r y  r a p i d l y .  You 've  got to have  y o u r  s y s t e m  o r g a n i z e d  
so  tha t  it  wi l l  r e a c t  v e r y  r a p i d l y .  W e ' v e  got a lot of s p e c i a l i s t s  in the 
b u s i n e s s ,  s p e c i a l i s t s  in l o g i s t i c s ,  s p e c i a l i s t s  in  d e l i v e r y  s y s t e m s ,  
s p e c i a l i s t s  in the w e a p o n s  t h e m s e l v e s ,  and so fo r t h .  But th i s  th ing  is 
so c o m p l e x  and i n v o l v e d  that  you have  to t r y  to o r g a n i z e  y o u r  e f f o r t s  
to get  the m o s t  r e a c t i o n  out  of the s y s t e m  and do it e c o n o m i c a l l y .  

It seems to us that, having the depots where we were storing large 
amounts of supplies overseas was an uneconomical use of our resources, 
because we had stockpiles there that ran into much, and very little flex- 
ibility, because we didn't have control of it back in the ZI where we had 
our master depots, where we were doing the buying, laying down the 
repair cycles, and so forth. So we started talking about this problem 
in the Air Force and worked with the combat commands, and I think 
this is one of the very important fundamentals. 

A logistics operation exists only for the combat commands and, if 
you really operate this way and really work this way, for all practical 
purposes, the commander has got his logistics. If I have a commander 
sitting with Larry Kuter over in the Far East and he does not satisfy 
Kuter within the realm of the capabilities of his resources, he is going 
to get fired just exactly as though he were working for Kuter. I am 
sure that Kuter is going to get more supplies through this system than 
he would get if he had them under his own control. 
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T h i s  i s  no t  a l l  h o n e y  and  r o s e s .  We have  had  s o m e  p r o b l e m s .  I 
v i s u a l i z e  we w i l l  have  m o r e  p r o b l e m s ,  but  I s t i l l  t h ink  in th i s  kind of 
s i t u a t i o n  tha t  we a r e  go ing  to  be  ab le  to do a b e t t e r  o v e r a l l  l o g i s t i c s  
job .  By the  i n t e r c h a n g e  of p e r s o n n e l  b e t w e e n  l o g i s t i c s  and  c o m b a t  
u n i t s ,  I t h ink  we w i l l  have  an u n d e r s t a n d i n g  so tha t  we w i l l  be ab le  to 
ge t  m o r e  out of our  r e s o u r c e s  and r e a l l y  s u p p o r t  t h i s  f o r c e  e v e r y  
m o r n i n g  so  tha t  it  i s  r e a d y  to  go.  I d o n ' t  wan t  any  l o g i s t i c s  guy  in m y  
o p e r a t i o n  who  d o e s  not  look  at  i t  t ha t  way .  

We a r e  not  r u n n i n g  d e p o t s  to  have  b e a u t i f u l  d e p o t s .  T h i s  wou ld  
be  w o n d e r f u l .  T h i s  i s  one of the  t r o u b l e s  of the H o o v e r  C o m m i s s i o n  
and t h e s e  o t h e r  peop l e  who look  at  o u r  s tuff .  T h e y  f o r g e t  wha t  we  a r e  
in b u s i n e s s  f o r .  We c o u l d  r u n  b e a u t i f u l  d e p o t s  and have  b e a u t i f u l  p r o -  
d u c t i o n  l i n e s ,  and we wou ld  not  be t ak ing  c a r e  of the  r e a l  m i s s i o n  we 
have  in l i fe ,  w h i c h  i s  to  be  s u r e  the  f igh t ing  f o r c e s  a r e  r e a d y  to go 
e v e r y  m o r n i n g  wi th  the  m a x i m u m  d e g r e e  of e c o n o m y  and  tha t  we  can  
s u p p o r t  t h e m  t h r o u g h  the  c r i t i c a l  p h a s e .  

If we  a l l  look  a t  the  p r o b l e m  tha t  way ,  I a m  s u r e  we  w i l l  do a v e r y  
m u c h  b e t t e r  job and the  c o m b a t  c o m m a n d e r s  w i l l  be  happy .  

QUESTION: G e n e r a l ,  ge t t i ng  b a c k  to  y o u r  t r a n s c e i v e r  p r o p o s i -  
t ion ,  I can  s e e  tha t  t h i s  w i l l  c a l l  f o r  a s e p a r a t e  l o g i s t i c s  c o m m u n i c a -  
t i o n s  s y s t e m ,  p r o b a b l y  e v e n  down to the  c u s t o m e r  b a s i s ,  t h r o u g h  d e -  
po t s  i n t e r c o n n e c t e d .  T h i s  w a s  s t u d i e d  in one of the  c o m m a n d s ,  and  
we h a v e  a l w a y s  b e e n  ab le  to get  t a c t i c a l  c o m m u n i c a t i o n s  and pay  f o r  
t h e m .  But  the  b i l l ,  r i g h t  offhand,  to pay  f o r  a d d i t i o n a l  l o g i s t i c s  c o m -  
m u n i c a t i o n s  s y s t e m s ,  w a s  t r e m e n d o u s .  Would  you  c a r e  to c o m m e n t  on 
tha t  ? 

G E N E R A L  RAWLINGS: Y e s ;  t h i s  i s  a v e r y  i m p o r t a n t  po in t .  C o m -  
m u n i c a t i o n s  o b v i o u s l y  a r e  e s s e n t i a l  to c o n t r o l l i n g  a n y t h i n g  on the  b a s i s  
of the  a r e a  you  have  to  c o n t r o l .  We have  o u r  c o m m u n i c a t i o n s  p e o p l e  
w o r k i n g  v e r y  c l o s e l y  w i t h  o u r  o t h e r  p e o p l e ,  and wi th  the  t h e a t e r  c o m -  
m u n i c a t i o n s  p e o p l e ,  on t h i s  p r o b l e m .  You  p r o b a b l y  know b e t t e r  t h a n  I 
tha t  t h e r e  a r e  m a n y  d e v e l o p m e n t s  in the  c o m m u n i c a t i o n s  f i e ld ,  w i th  
m u l t i p l e  c h a n n e l s  and  new t e c h n i q u e s  c o m i n g  up,  a l l  of w h i c h  a r e  i n -  
c r e a s i n g  the  c a p a c i t y  of the  s y s t e m .  It s e e m s  to m e  tha t  t h i s  i s  a p a r t  
of t h i s  new t h i n k i n g  tha t  we  c o m m a n d e r s  have  to h a v e ,  tha t  i s ,  t ha t  you  
c a n ' t  f ight  w i thou t  l o g i s t i c s ,  so  you  have  got  to have  e n o u g h  l o g i s t i c s  
c o m m u n i c a t i o n s  to t ake  c a r e  of b e i n g  r e a d y  to  f igh t .  

A f t e r  i t  s t a r t s  I t h ink  we can  t ake  s o m e  r i s k ,  but ,  as  long as  we  
a r e  r e a d y  to go e v e r y  m o r n i h g ,  and y o u r  o p e r a t i o n s  load  i s n ' t  go ing  to 
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c o m e ,  r e a l l y ,  un t i l  a f t e r  you  s t a r t  f igh t ing ,  if  you have  the  f o r c e  r e a d y  
to go, you  can  c e r t a i n l y  get  off a n u m b e r  of m i s s i o n s  b e f o r e  you  load  
down the  s y s t e m  wi th  a lot  of l o g i s t i c a l  s tuff .  

We h a v e n ' t  r e a l l y  though t  the p r o b l e m  t h r o u g h  to i t s  u l t i m a t e  c o n -  
c l u s i o n .  H o w e v e r ,  I don ' t  t h ink  it  i s  go ing  to t ake  as  m u c h  r e q u i r e m e n t  
fo r  c o m m u n i c a t i o n  c a p a c i t y  as  a lot  of us  th ink ,  when  we r e a l l y  a n a l y z e  
the  p r o b l e m .  But  e v e r y b o d y  wan t s  h i s  own, of c o u r s e .  Tha t  i s  why  we 
have  b ig  b i l l s .  

QUESTION: G e n e r a l ,  I a m  w o n d e r i n g  if you  cou ld  g ive  us  a c o u p l e  
of e x a m p l e s - - y o u  gave  us  o n e - - o n  how th i s  d a r n  m a c h i n e  has  w o r k e d  
and h e l p e d  you  at  the A i r  M a t e r i e l  C o m m a n d  to pay  fo r  i t s e l f .  

G E N E R A L  RAWLINGS: Yes ;  le t  m e  give  you  two e x a m p l e s ,  one 
an e x a m p l e  of the  th ing  we did not  do, tha t  a lot  of peop le  w a n t e d  to  do,  
and t hen  I w i l l  g ive  you  an e x a m p l e  of one we have  done .  

You  c a n  p r o v e  tha t  you  can  pay fo r  a c o m p u t e r  in a b ig  o p e r a t i o n  
if  you  r u n  y o u r  p a y r o l l  on the  c o m p u t e r - - y o u  can  a c t u a l l y  p r o v e  i t .  It  
w i l l  r e d u c e  e n o u g h  peop le  so tha t  you  can  pay  fo r  it; but ,  i t  wou ld  t ake  
m a n y  h o u r s ,  and in m y  v i ew  it would  be  an u n e c o n o m i c  u s e ,  even  though  
you  pa id  fo r  i t ,  to r u n  p a y r o l l s .  So I would  not  l e t  m y  peop l e  do i t ,  a l -  
t hough  it  i s  a c o m p a r a t i v e l y  s i m p l e  job.  

Now,  an a r e a  w h e r e  a lot  of m o n e y  is  i n v o l v e d  i s  in s p a r e  e n g i n e s ,  
w h e n  you have  ju s t  d e v e l o p e d  a b r a n d  new e n g i n e - - t a k e  the  J - 4 7 ,  fo r  
e x a m p l e ,  b e c a u s e  th i s  i s  one we  have  had  e x p e r i e n c e  o n - - t r y i n g  to- 
f i g u r e  out how m a n y  h o u r s  it  i s  going  to be  un t i l  you  have  to pu l l  tha t  
e n g i n e ,  put  i t  t h r o u g h  the o v e r h a u l  c y c l e ,  and then  go on down the l i ne  
fo r  the  who le  f l e e t ,  w h e r e  you  have  1 ,200 to 1 ,500  a i r c r a f t  u s i n g  the  
e n g i n e - - t r y i n g  to f i g u r e  out  how m a n y  you  shou ld  have  in y o u r  r e s e r v e s ,  
how m a n y  you  a r e  go ing  to h a v e  in the  o v e r h a u l  l i ne ,  e t  c e t e r a - - i t  i s  a 
l i t t l e  b i t  of a c o m p l i c a t e d  p r o b l e m ,  p a r t i c u l a r l y  w h e r e ,  e v e r y  t i m e  you  
have  a p r o b l e m  in the  f i e ld ,  a UR goes  b a c k  to the  c o n t r a c t o r  a n d  he  
f i g u r e s  out a new w a y  of f ix ing  a p i e c e ,  and d o e s  fix i t ,  and it  i m p r o v e s  
the  l i fe  of the  e n g i n e .  So we have  put a lot  of e f f o r t  in to  a c t u a r i a l  s t u d -  
i e s  of eng ine  l i f e .  

It i s  a l m o s t  i m p o s s i b l e  to do th i s  r a p i d l y  enough  by  hand ,  so we 
have  done th i s  on ou r  c o m p u t e r ,  r h e r e  a r e  a n u m b e r  of f a c t o r s .  It  
i s  l ike  any th ing  e l s e .  You  c a n ' t  s ay  t h i s  w a s  r e s p o n s i b l e  of i t s e l f ,  bu t  
t a k e n  t o g e t h e r ,  h e r e  a r e  the  f a c t o r s  tha t  have  b e e n  w o r k i n g  to cut  down 
J - 4 7  eng ine  r e q u i r e m e n t s :  
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F i r s t ,  we w e r e  able  to get  input  back  to the m a n u f a c t u r e r  r a p i d l y  
enough  so  the eng ine  i t s e l f ,  the b a s i c  e n g i n e ,  was  i m p r o v e d .  Th i s  
m a k e s  a lot  of s u p p l y  p r o b l e m s ,  b e c a u s e  you  have  to t h r o w  a w a y  o ld  
p a r t s  and get  new o n e s ,  and  so  fo r th .  T h a t ' s  a s m a l l  p r o b l e m .  

S e c o n d l y ,  t h e r e  is the top o v e r h a u l  p r o g r a m ,  w h e r e  we found it 
was  p o s s i b l e  to r e p l a c e  m i n o r  i t e m s  at  b a s e  l e v e l ,  w h i c h  o r i g i n a l l y  
we had  not c o n s i d e r e d  we cou ld  do. 

Then--new concepts of handling your engine requirements. For 
example, we are airlifting engines--and the reason we are is because 
they are very expensive items--to Europe and to the Far East. 

The  to t a l  Of a l l  of t h e s e  e f f o r t s  has  cut  the r e q u i r e m e n t  for  J - 4 7  
e n g i n e s  by s e v e r a l  h u n d r e d  m i l l i o n s  of d o l l a r s .  Th i s  is what  you c a n  
do. T h i s  is  one of the e x a m p l e s  of  what  we have  done with the c o m -  
p u t e r s ,  and  a r e  doing wi th  c o m p u t e r s .  

QUESTION:  S i r ,  I have  a q u e s t i o n  on the f l e x i b i l i t y  of  th is  s y s t e m .  
In  v i ew of a l l  t h e s e  c h a n g e s ,  c an  you get  the r a m i f i c a t i o n s  of the v a r i o u s  
a s p e c t s  of the p r o g r a m  ? Does  it r e q u i r e  c o m p l e t e  new p r e p a r a t i o n  of  
th i s  da ta  d i s c i p l i n i n g ,  o r  is  that  a c o n t i n u a l  p r o c e s s  w h i c h  is c o o r d i -  
n a t e d  s o m e h o w  so t h e r e  is no t i m e  l a g ?  

G E N E R A L  RAWLINGS:  Data  d i s c i p l i n e ,  of c o u r s e ,  is  a c o n t i n u i n g  
p r o b l e m .  If you a r e  t a l k ing  about  the d e s i g n  of  the s y s t e m  to m e e t  the 
kind of  e q u i p m e n t  you h a v e ,  tha t  you o b v i o u s l y  have  to do fo r  e a c h  p r o j -  
e c t  you t ake  on.  Al so ,  we a r e  t r y i n g  to, as  I a l l u d e d  to in m y  ta lk ,  
look at  the whole  s y s t e m  to s e e  w h e t h e r  we s h o u l d  r e d e s i g n  o u r  who le  
l o g i s t i c  s y s t e m  in o r d e r  to c a p i t a l i z e  on t h e s e  e q u i p m e n t s .  We don ' t  
know the a n s w e r  to tha t  ye t .  But t h e r e  a r e  l i m i t a t i o n s .  We don ' t  wan t  
to be c a r r i e d  a w a y  c o m p l e t e l y .  T h e  o ld  h u m a n  b r a i n  is  s t i l l  p r e t t y  
n e c e s s a r y ,  not on ly  in pu t t ing  in the r i g h t  q u e s t i o n ,  but  in doing the 
r i g h t  th ing  when  you ge t  the a n s w e r .  The  m a c h i n e  w o n ' t  do tha t  fo r  u s .  

You do have to work on this data discipline all the time. You do 
have to think about the interchangeability of data. If you are worried 
about the question of different kinds of equipment, generally you will 
find that each manufacturer has developed converters, so you can 
convert data from one type of equipment to another by going through an 
i n t e r m e d i a t e  p r o c e s s ,  so tha t  w h a t e v e r  t o t a l  s y s t e m  you end  up wi th  
w i l l  be c o m p a t i b l e .  
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QUESTION: G e n e r a l ,  m y  q u e s t i o n  m o r e  o r  l e s s  fo l lows  on the 
l a s t  one .  Have  you b e e n  able  up to th is  t i m e  to e s t a b l i s h  any c r i t e r i a  
of w h e r e  you d r a w  the l ine ,  r e l a t i v e  to what  is  n e c e s s a r y  fo r  anyone  
to a c h i e v e  an o b j e c t i v e ,  w h e t h e r  you r e c e i v e  s o m e b o d y  who has  the 
r i g h t  t h ink ing?  Have  you found any n e c e s s i t y  fo r  r e t h i n k i n g  about  
that  ? 

G E N E R A L  RAWLINGS: I p r o b a b l y  would  be do ing  s o m e t h i n g  
e l s e  if I had that  one f i g u r e d  out .  But  I th ink it is l ike  a n y t h i n g  e l s e .  
You can  p r e t t y  w e l l  t e l l  the peop le  who have  the r i g h t  kind of t h ink -  
ing  w h e n  you have  t h e m  p r e s e n t  a few th ings  to you.  O b v i o u s l y  the 
o n e s  who s e e m  to do the b e s t  t h ink ing  m o v e  a long  the f a s t e s t ,  if tha t  
is  what  your  q u e s t i o n  i s .  At l ea s t ,  that  is  the way we r u n  ou r  b u s i n e s s .  
If they  a r e  not  v e r y  r e s p o n s i v e  or  f o r w a r d  th inking,  they  a r e  not a r o u n d  
too long.  

STUDENT:.  May I fo l low tha t ?  The  on ly  thought  I had  was  that  
I thought  you m i g h t  have  s o m e  c r i t e r i a ,  l ike  t i m e ,  the t i m e  f a c t o r ,  
wh ich  would  i n d i c a t e  how long i t  t akes  to get  the s y s t e m  going,  so that  
if it  t akes  l o n g e r  than that  you d o n ' t  use  i t .  

G E N E R A L  RAWLINGS: No, we have  not  r e f i n e d  it  to that  po in t .  
It is s t i l l  p r e t t y  e m p i r i c a l .  I don ' t  th ink t h e r e  a r e  any  f o r m u l a s  you 
can  apply  to i t .  The f u n d a m e n t a l  po in t  that  we have  c o n s t a n t l y  in  m i n d  
in what  we a r e  t r y i n g  to a c c o m p l i s h  i s t o  have  ou r  s y s t e m  r e s p o n s i v e  
so that  we can  s u p p o r t  t h e s e  c o m b a t  f o r c e s  e v e r y  m o r n i n g .  T h i s  is 
t e r r i b l y  i m p o r t a n t  ff you a r e  going to c a p i t a l i z e  on your  b o m b  c a p a b i l -  
i ty,  you r  a i r  d e f e n s e  c a p a b i l i t y .  Y o u  want  to be s u r e  you d o n ' t  h a v e  
th is  e q u i p m e n t  s i t t i n g  down h e r e ,  ha l f  of  it, unab le  to go, b e c a u s e  of 
l a c k  of a few p a r t s - - t h a t  s o r t  of  th ing.  

Th i s  is f u n d a m e n t a l  in e v e r y  a p p r o a c h  we h a v e  to the p r o b l e m .  
T h i s  is the way  we s t a r t  on it, and on a c o m p r o m i s e ,  b a s e d  on p r o b l e m s  
of peop le ,  p r o b l e m s  of d o l l a r s ,  et  c e t e r a .  Th i s  i s  the one we a lways  
t r y  to p r o t e c t .  

QUESTION: G e n e r a l ,  do you have  any e x p e c t a t i o n s  of s a v i n g  
c l e r i c a l  p e r s o n n e l  wi th  a u t o m a t i c  d a t a - p r o c e s s i n g  e q u i p m e n t ?  

G E N E R A L  RAWLINGS: Wel l ,  you have  p r o b a b l y  r e a d  the l i t e r a t u r e  
on th is  p r o b l e m ,  and any t i m e  you ta lk  about  m e c h a n i z a t i o n ,  you a lways  
w o r r y  peop l e  about  t h e i r  j o b s .  I had  e x p e r i e n c e  y e a r s  ago wi th  IBM 
when  we f i r s t  put it in.  We had a p r o b l e m .  The  way it a c tua l l y  w o r k s  
today  is ,  t h e r e  a r e  d i f f e r e n t  s k i l l  l e v e l s ,  d i f f e r e n t  k inds  of jobs  
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i n v o l v e d ,  and u s u a l l y  the peop l e  who s t a y  h a v e  a c a p a b i l i t y  of w o r k -  
ing into a n o t h e r  job, u p g r a d i n g - - t h a t  s o r t  of th ing .  So, in t e r m s  of 
peop le ,  peop l e  h a v i n g  a c h a n c e  to w o r k ,  I d o n ' t  th ink  you  h a v e  any  

w o r r y .  

On the o t h e r  hand ,  you  can  s ave  a lot  of peop le  in t e r m s  of do ing  
th is  job .  In o t h e r  w o r d s ,  a lot  of the c l e r i c a l  p e r s o n n e l  that  we h a v e  
a l l  b e e n  u s i n g  w i l l  not  be  n e c e s s a r y  w h e n  you  c a p i t a l i z e  on t h e s e  e q u i p -  
m e n t s .  But  I th ink m o s t  of us f ind  tha t  the c l e r i c a l  p e r s o n n e l  t u r n s  
o v e r  a wfu l l y  f a s t  a n y w a y .  Th i s  is an a r e a  of h igh t u r n o v e r .  I d o n ' t  
th ink  it w i l l  c r e a t e  any  kind of e m p l o y m e n t  p r o b l e m .  T h e y  h a v e  n e v e r  
found  tha t  in  indus ' t ry  o r  any p l a c e .  I don ' t  th ink we have  to w o r r y  
abou t  it  as  long  as we u n d e r s t a n d  it and ta lk  about  i t .  

QUESTION:  G e n e r a l ,  you m e n t i o n e d  the d i f f i cu l t  p r o b l e m  you  
have  on p e r s o n n e l ,  the s h o r t a g e  of peop le ,  in the t r a i n i n g  p r o g r a m  
in this  a r e a .  The  thought  o c c u r r e d  to m e  that  s i n c e  the ARDC R e s e a r c h  
and  D e v e l o p m e n t  C o m m a n d  has  b e e n  in th is ,  qui te  a few of us h a v e  
w o r k e d  on it .  We have  one up in M a s s a c h u s e t t s ;  we h a v e  one  down at 
Cocoa ,  in F l o r i d a ;  one  at  O a k l a n d ,  w h i c h  I h e l p e d  to i n s t a l l .  T h e y  a r e  
pu t t i ng  a m a n  out  at  H o l o m a n ,  and one a t  E g b e r t .  I w o n d e r  if you a r e  
h a v i n g  any l uck  in ge t t i ng  p e r s o n n e l  f r o m  the r e s e a r c h  and d e v e l o p m e n t  
f i e l d  who have  e x p e r i e n c e  in this  a r e a ,  who m i g h t  he lp  you .  

G E N E R A L  RAWLINGS:  Wel l ,  of c o u r s e ,  as  you know,  the o r i g i n a l  
a p p l i c a t i o n  of th is  t e c h n i q u e  w a s  in s c i e n t i f i c  a r e a s .  T h e r e  w e r e  b a l -  
l i s t i c s  and e n g i n e e r i n g  p r o b l e m s ,  and so f o r t h ,  and I s u s p e c t  that  e v e r y  
b i g  r e s e a r c h  out f i t  in the c o u n t r y  has  a c o m p u t e r .  G e n e r a l l y  t h e r e  
a r e  d i f f e r e n t  types  of c o m p u t e r s ,  and they  have  not  b e e n  p r i m a r i l y  
b u i l t  and a d a p t e d  to the b u s i n e s s  p r o b l e m .  

Wha t  we a r e  t r y i n g  to do is t r a n s f e r  o u r  t e c h n i q u e s  so tha t  we 
c a n  c a p i t a l i z e  on the c a p a b i l i t y  of t h e s e  e q u i p m e n t s ,  but  in the b u s i n e s s  
f i e l d .  I do have  one  o r  two peop le  who w e r e  in the r e s e a r c h  and d e v e l -  
o p m e n t  b u s i n e s s  that  I was  ab le  to ta lk  G e n e r a l  P o w e r  out  of .  The  
f i e l d  is  not  v e r y  f e r t i l e ,  I a m  told,  in t e r m s  of n u m b e r s  fo r  m y  u s e .  
He  n e e d s  t h e m  a l l .  I s u s p e c t ,  the way  th is  th ing  is going,  that  he  w i l l  
p r o b a b l y  u se  t h e m ,  wi l l  r e a l l y  need  t h e m  a l l .  We wi l l  have  to d e v e l o p  
o u r  own.  I a m  s u r e  th is  is  no th ing  p e c u l i a r .  W e ' v e  a l l  got th is  p r o b -  
l e m  in a l l  d e p a r t m e n t s ;  not  on ly  in th is  f i e ld  but  in e v e r y  f i e l d .  P e r s o n -  
n e l  is  the g r e a t e s t  p r o b l e m  of the D e p a r t m e n t  of D e f e n s e ,  to get  the 

r i g h t  peop le  to ge t  th ings  d o n e .  
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C O L O N E L  W I R A K :  G e n e r a l ,  o n  b e h a l f  o f  t he  C o l l e g e ,  I w a n t  to  
t h a n k  y o u  v e r y  m u c h  f o r  a f i n e  p r e s e n t a t i o n .  

G E N E R A L  R A W L I N G S :  T h a n k  y o u .  I a m  v e r y  h a p p y  to  be  h e r e .  

(7 May 1956--450)O/ruing 
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