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INTRODUCTION TO P R O D U C T I O N  

3 J a n u a r y  1955 

C A P T A I N  M c C A F F R E E :  G e n e r a l  Niblo ,  L a d i e s  and G e n t l e m e n :  
We of the P r o d u c t i o n  B r a n c h  hope tha t  you have  al l  had a m o s t  e n j o y -  
able  h o l i d a y .  We a l so  hope tha t  you wi l l  have  a happy  and p r o s p e r o u s  
N e w  Y e a r ,  and m a y  you r  next  duty a s s i g n m e n t s  be a l so  to y o u r  l i k ing  
and c h o o s i n g .  

D u r i n g  the  next  e igh t  w e e k s  of the c o u r s e  we a r e  go ing  to e x a m i n e  
the  m o s t  i m p o r t a n t  a s p e c t s  of P r o c u r e m e n t  and P r o d u c t i o n .  T h i s  t a lk  
wi l l  c o v e r  s o m e  of the s a l i e n t  po in t s  of P r o d u c t i o n .  The  P r o c u r e m e n t  
O r i e n t a t i o n  wi l l  be p r e s e n t e d  to you by Co lone l  K e a r n e y  th i s  c o m i n g  
F r i d a y .  F r o m  then  unt i l  18 F e b r u a r y  the two Uni t s  wi l l  r u n  c o n c u r -  
r e n t ly .  

Chart I, page 2.--When Colonel Goldsmith introduced Require- 
ments, he showed you this chart denoting the relationships between 
certain units of this course. I present it to you again for emphasis. 

Procurement and Production are truly the mid-links between 
Strategic Plans, which support our National objectives, and National 
Security, the primary mission of the Armed Forces. 

Success in industrial mobilization will depend to a great extent 
upon the mutual understanding and appreciation by our industrial and 
military leaders of the problems which each faces. As our future 
leaders, you, the members of this audience, will each have his part 
to play. And, in preparation for that responsibility, you will hear 
many, many times in this Unit the expression "The industry-military 
team." Remember it well! For without a continuous consciousness 
of the necessity for the cooperation exemplified by that expression, 
we as a Nation cannot do our best in mobilization. 

It is only a step to translate that term into "The civilian-military 
team." We have just that in the Production Branch, and I hope you 
will understand and appreciate my pride in introducing this team to 
you. We hope and plan on presenting to you a course of which we will 
be proud and which you will feel is a constructive and tangible asset 
to your careers. The team is: 
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M r s .  G e r t r u d e  C a r e t t i ,  ou r  S e c r e t a r y .  

M r .  Alden  B a u m ,  who wil l  conduc t  the I r o n  and S tee l  a r e a .  

M r .  L o w e l l  H e n k e l ,  who wi l l  m o n i t o r  the C o p p e r  and A l u m i n u m  
a r e a .  

Captain Joseph Swain, USN, who will supervise the Electronics 
a r e a .  

Colonel Lloyd Walker, USAF, who will handle Aircraft. 

Lieutenant Colonel Harold Benedict, USA, who will preside 
over the Automotive area. 

C o l o n e l  V i c t o r  S e a r l e ,  USA, the P l a s t i c s  and P e t r o - C h e m i c a l s  
a r e a .  

C o l o n e l  C h a r l e s  Duff,  USA~ who wi l l  conduc t  the Gu ided  M i s s l e s  
a r e a .  

Any r e s e m b l a n c e  b e t w e e n  t h e s e  m e m b e r s  and t h o s e  with w h o m  
you h a v e  a s s o c i a t e d  p r e v i o u s l y  in the c o u r s e  m e r e l y  e x e m p l i f i e s  the  
i n h e r e n t  f l e x i b i l i t y  of the f a c u l t y  h e r e  at the C o l l e g e .  It is  m y  b e l i e f  
tha t  t h i s  g roup  of m e n  wil l  p r e s e n t  to you the P r o d u c t i o n  Uni t  in a 
m a n n e r  and of such  c o m p l e t e n e s s  as  to j u s t i f y  that  t i m e - h o n o r e d  
N a v a l  p h r a s e  " W e l l  d o n e . "  You wil l  be the j udges .  

To those of you who have read the published scope of this talk, 
I feel it is only fair to point out that any resemblance to my subse- 
quent remarks is strictly coincidental. In fact, I have tried to avoid 
giving you the "capsule treatment" of the coming Production Unit. 

First, let me explain the term "Production" as it was and as it 

is. When I was a student here, we defined Production as: "IIow 

to build the stuff we have no requirements for--in the quantities we 

can't determine--in time to dispose of it as surplus--just before we 

find out we need it. " But I like the new definition better now : 

Production means simply the creation of the finished item, built 
in quantity to definite specifications° 



Although the definition is simple, the process is not. There are 
many problems involved in fitting the product desired to the processes 
and techniques of modern production methods, and also making the 
production line pay. The problems involved in this very complex in- 
dustrial production process make up the inherent lead-time factor. 

In this Unit we will develop a realistic approach to the general 
problems of mobilizing our industrial resources. We will evaluate 
the critical weaknesses of our productive complex and study the 
reasons for and the effect of Government controls upon industry. And 
we will cover them from both the partial and full mobilization view- 
points, with greater emphasis on the latter. 

Full consideration in our planning for this Unit has been given to 
the questions you have asked in previous Units. Paramount among 
these questions has been: "What consideration has been given to loss 
or damage resulting from attack with thermonuclear weapons on our 
industrial complex and population centers?" A very timely question, 

too. 

It is a new planning problem for which we have few if any experi- 
ence factors to guide us. It is a problem that is going to get more 
difficult the deeper we get into it, too. You might file away in your 
minds a few questions to ask industry on our field trips as to what 
they are doing about it. However, there will be lecturers in this 
Unit who will give you the high-level planning aspects and the over- 
all picture. Before moving on, though, let's take a closer look at 

the problem. 

A p p r o x i m a t e l y  71 p e r c e n t  Qf o u r  i n d u s t r i a l  c a p a c i t y  and  54 p e r -  
c e n t  of  o u r  i n d u s t r i a l  w o r k e r s  a r e  l o c a t e d  in  o n l y  50 l a r g e  o r  p r i m e  
t a r g e t  c i t i e s .  H e n c e ,  to  t h e  o t h e r  p r o b l e m s  we  h a v e  h a b i t u a l l y  c o n -  
s i d e r e d  in p l a n n i n g  f o r  w a r  p r o d u c t i o n  m u s t  n o w  be  a d d e d  t h e  c o n -  
s i d e r a t i o n  of  a s s u r i n g  c o n t i n u i t y  of  i n d u s t r y  u n d e r  a t t a c k  c o n d i t i o n s .  

The plans to meet this contingency can be logically divided into 
two principal programs--Industrial Dispersion and Production Con- 
tinuity. The objective of Industrial Dispersion is the spreading out 
of the facilities which a weapon of mass destruction can destroy. 
Current policy, now under review, however, provides that new 
defense-supporting facilities for production must be located at least 
I0 miles from highly industrialized or densely populated sections, 
or from major military installations. 
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As an example of the progress that has been made in this field, 
84 percent of the facilities, costing one million dollars or more, 
for which rapid tax amortization was granted during the first half 
of 1953, have been located on dispersed sites. 

The " Continuity of Production" program deals principally with 
facilities which are already established in the prime target cities. 
Since it is not feasible to relocate these facilities, planning to assure 
maintenance of output is directed along many lines. One of these is 
duplication of records, specifications, and critical data, and their 
storage at a safe location. Also, alternate production sources at 
dispersed sites must be incorporated to minimize both material 
damage and the loss of skilled workers. Another plan involves the 
stockpiling, al safe locations, of raw materials, components, and 
maintenance and repair equipment. 

The Government, through the use of rapid tax amortization de- 
vices and loan funds, has taken a very active part in providing as- 
sistance and guidance in this new problem. However, industry alone 
has the authority, enterprise, competence, and knowledge required 
to attain effective results. 

On the other hand, there are problems concerning which we have 

a tremendous amount of experience, but which we approach some- 

times with a less than realistic attitude. One that bedevils us all is 

"Lead Time. " 

I n  y o u r  c a r e f u l  and  d e t a i l e d  r e a d i n g  of  t h e  P r o d u c t i o n  M o n o g r a p h ,  
d u r i n g  t h e  q u i e t  of  t h e  H o l i d a y s ,  o f  c o u r s e ,  I ' m  s u r e  y o u  w i l l  h a v e  
n o t e d  t h a t  l e a d  t i m e  i s  o n e  o f  t h e  s i x  m o s t  i m p o r t a n t  c h a r a c t e r i s t i c s  
of  m a s s  p r o d u c t i o n .  

I h a v e  s e l e c t e d  l e a d  t i m e  to  d i s c u s s  a t  l e n g t h  b e c a u s e  i t  i s  t h e  
l e a s t  m e c h a n i c a l  and  t h e  m o s t  v a r i a b l e  of  a l l  t h e s e  c h a r a c t e r i s t i c s  
a n d  b e c a u s e  w e  c a n  do s o m e t h i n g  a b o u t  i t .  T h e  o t h e r  c h a r a c t e r i s -  
t i c s - - t h e  b r e a k d o w n  o f  t h e  p r o d u c t i v e  e f f o r t  i n t o  s i m p l e  e l e m e n t s  o r  
j o b s ;  t h e  e x t e n s i v e  u s e  of  a u t o m a t i c  a n d  s p e c i a l - p u r p o s e  m a c h i n e r y  
a n d  of  s e m i - s k i l l e d  a n d  u n s k i l l e d  w o r k e r s ;  t h e  i n t e r c h a n g e a b i l i t y  of  
p a r t s ;  a n d  t h e  d e t a i l e d  p l a n n i n g ,  o r g a n i z a t i o n ,  and  s c h e d u l i n g  of  
p r o d u c t i o n - - a r e  e l e m e n t s  o r  f a c t o r s  a b o u t  w h i c h  t h e r e  c a n  be  l i t t l e  
a r g u m e n t  o r  m i s u n d e r s t a n d i n g .  B u t ,  m o r e  o f t e n  t h a n  n o t ,  l e a d  t i m e  
i s  m i s u n d e r s t o o d .  I w o u l d  l i k e  to  f ix  i t  in  y o u r  m i n d s  n o w  s o  t h a t  y o u  
c a n  t a k e  i t  i n t o  a c c o u n t  a s  o u r  s t u d y  of  p r o d u c : i o n  p r o g r e s s e s .  



C h a r t  2, p a g e  7 .  - - T h i s  c h a r t  p o r t r a y s  s c h e m a t i c a l l y  w h a t  i s  i n -  
v o l v e d  in  l e a d  t i m e .  Y o u  w i l l  n o t e  t h a t  t h e r e  i s  n o  i n d i c a t i o n  of  t i m e  
in  t e r m s  of  h o u r s ,  d a y s ,  m o n t h s ,  a n d  y e a r s .  H o w e v e r ,  to  g e t  s o m e  
i d e a  of  t h e  p e r i o d  of  t i m e  i n v o l v e d ,  i t  i s  g e n e r a l l y  y e a r s  f r o m  t h e  
b e g i n n i n g  of  t h e  d e v e l o p m e n t  p h a s e  u n t i l  s h i p m e n t s  f r o m  t h e  m a s s  p r o -  
d u c t i o n  l i n e  b e c o m e  a n  e s t a b l i s h e d  f a c t .  I f  t h e  r e s e a r c h  p h a s e  i s  i n -  
c l u d e d ,  a n y  n u m b e r  of  y e a r s  m a y  b e  a d d e d ,  d e p e n d i n g  o n  t h e  n o v e l t y  
a n d  c o m p l e x i t y  of  t h e  i t e m .  T h e  f i r s t  a t o m i c  b o m b  b e c a m e  a r e a l i t y  
a f t e r  s o m e  3 y e a r s  of  i n t e n s i v e  w o r k  and  a n  e x p e n d i t u r e  o f  m o r e  t h a n  
2 b i l l i o n  d o l l a r s .  B u t  b e h i n d  t h e  d e t a i l e d  w o r k  of  t h e  M a n h a t t a n  P r o -  
j e c t  w a s  a t  l e a s t  40 y e a r s  o f  b a s i c  r e s e a r c h  a n d  8 y e a r s  o f  c o n c e n -  
t r a t e d  a n d  e x h a u s t i v e  r e s e a r c h  w o r k  b y  e m i n e n t  s c i e n t i s t s .  

L e t ' s  l o o k  a t  a f e w  o f  t h e  m o r e  m o d e r n  t o o l s  of  w a r f a r e .  W h e n  
t h e  U.  S. S. F o r r e s t a l  e n t e r s  s e r v i c e ,  a n  e s t i m a t e d  4 y e a r s  a n d  7 
m o n t h s  w i l l  h a v e  e l a p s e d  f r o m  t h e  t i m e  t h e  d e s i g n  w a s  a c c e p t e d .  A n d  
h e r  s i s t e r  s h i p s ,  t h e  S a r a t o g a  and  t h e  R a n g e r - - w e l l ,  i t ' s  r a t h e r  
d i f f i e u l t  to  c a l c u l a t e  b e c a u s e  we h a v e n ' t  u s e d  a B r i t i s h  F i e l d  M a r s h a l ' s  
i d e a s  a n d  a n  A m e r i c a n  A d m i r a l ' s  m e m o ' s  a s  l e a d - t i m e  f a c t o r s  b e f o r e .  

T h e  B - 2 9  b o m b e r  of  W o r l d  W a r  II  f a m e  r e q u i r e d  a p p r o x i m a t e l y  
s e v e n  y e a r s  to  p r o g r e s s  f r o m  t h e  d r a w i n g  b o a r d  to  m a s s  p r o d u c t i o n .  
T h e n  t h e  B - 4 7  t o o k  e i g h t  y e a r s .  A n d  t h e  n e w  B - 5 2  w i l l  a l s o  t a k e  
a b o u t  e i g h t  y e a r s .  We c a n  s e e  a t r e n d  h e r e ,  t oo ,  w h i c h  t i e s  in  w i t h  
t e c h n o l o g i c a l  p r o g r e s s .  F o r  e v e n  t h o u g h  a l a r g e r  n u m b e r  o f  s p e c i a l -  
i s t s  a r e  a c q u i r i n g  m o r e  k n o w l e d g e  in  a i r c r a f t  d e s i g n  a n d  p r o d u c t i o n ,  
t h i s  c o m p e t e n c e  i s  c o u n t e r - b a l a n c e d  to  a g r e a t  e x t e n t  b y  t h e  i n c r e a s -  
i n g  c o m p l e x i t y  o f  t h e  a i r c r a f t  r e q u i r e d .  

We a l s o  h a v e  t h e  A r m y ' s  m e d i u m  t a n k ,  t h e  M - 4 8 ,  w h i c h  y o u  s a w  
in  o p e r a t i o n  a t  t h e  A b e r d e e n  P r o v i n g  G r o u n d .  I t  c a m e  off  t h e  p r o -  
d u c t i o n  l i n e  s o m e  15 m o n t h s  a f t e r  d e c i s i o n  h a d  b e e n  m a d e  on  t h e  
d e s i g n  to  b e  u s e d .  

Y o u  h e a r d  m a n y  t i m e s  in  y o u r  s t u d y  of  r e q u i r e m e n t s  t h a t  a n  e a s y  
w a y  to  s c a l e  y o u r  r e q u i r e m e n t s  d o w n  i s  to  r e d u c e  t h e  l e a d  t i m e .  In  
m a n y  r e c e n t  b u d g e t  h e a r i n g s  t h e r e  h a s  b e e n  an i n s i s t e n c e  t h a t  l e a d  
t i m e ,  p a r t i c u l a r l y  on  r e o r d e r s ,  be  e l i m i n a t e d .  F o r  s m a l l ,  u n c o m -  
p l i c a t e d  i t e m s  t h a t  h a v e  a c o m m e r c i a l  u s e ,  l e a d  t i m e  m a y  b e  o n l y  
t h e  f e w  d a y s  r e q u i r e d  to  p r o c e s s  a s i m p l e  p u r c h a s e  o r d e r  a n d  o b t a i n  
d e l i v e r y  f r o m  a l o c a l  m e r c h a n t .  B u t  y o u  n e e d  o n l y  l o o k  a g a i n  a t  t h i s  
c h a r t  to  r e c o g n i z e  t h a t  f o r  m o s t  of  o u r  m i l i t a r y  e n d  i t e m s  we c a n  k e e p  
l e a d  t i m e  d o w n  to  a m i n i m u m  b y  c a r e f u l  and  d e t a i l e d  p l a n n i n g  a n d  
c o n t r o l ,  b u t  we c a n n o t  e l i m i n a t e  i t .  



IPIrl 

n.._m 

X 
m 

! - - -  

..<. 

.__m 
O .  

m.._l 

z 
, m l  

_ 1  
O .  

..z.! 

E l  

| 

c~ 

<z 

O'J 
I L l  
m 

, m l  

~E 
I L l  
GO 
LfJ 
IIE 

i m h  
J 

LI'J 

O 0  

LlrJ 
awing 

q E  

X 

i ~ .  I 

IplmlB I 

L . 1 1  
0 !  
a , ,  I 
15_ I 
n m m u a  



f; . , ,  j ¢ 

This lead-time problem places a terrific responsibility on our 
military planners. They must attempt to forecast with accuracy if, 
when, and how an enemy might strike us and how much and what kind 
of supplies and equipment we would need and when and where we would 
need them. 

Some of the problems of lead time can be counteracted. One 
way is a buildup of the productive capacity of our major industries 
to levels where they can better meet wartime requirements--in other 
words, excess capacity. The steel, aluminum and petroleum in- 
dustries are well along the program road; the power industry and 
certain others are progressing satisfactorily. 

Another method is a reexamination of the stockpiling program. 
For instance, should steam boilers, turbines, and large shapes and 
forms of steel be stockpiled? However, limited reserve stocks should 
be maintained of supplies for which there is a definite requirement. 
Stockpiled items, both as to type and quantity, have to be selected 
with the greatest of care to avoid the obsolescence which can be 
created by modern technology. 

I have emphasized lead time in this discussion because, as I 

pointed out earlier, it is the most variable of the characteristics of 

mass production and it is the one about which we must be doing some- 
thing now. 

You have  in the  P r o d u c t i o n  Monograph  a v e r y  c l e a r  d i s c u s s i o n  of 
the b a s i c  f a c t o r s  of p r o d u c t i o n  and of the p r o b l e m s  i n c i d e n t  to m o b i l i z a -  
t ion  in an e m e r g e n c y .  Our  15 gues t  l e c t u r e r s ,  who wil l  be with us 
s t a r t i n g  t o m o r r o w ,  wi l l  c o v e r  and r e e m p h a s i z e  the f u n d a m e n t a l s  of 
p r o d u c t i o n ,  p r o d u c t i o n  p l ann ing  and o p e r a t i o n s ,  and p r o d u c t i o n  
f a c t o r s ,  such as ,  f a c i l i t i e s ,  a u t o m a t i o n ,  qua l i ty  c o n t r o l ,  m a n a g e -  
m e n t  c o n t r o l s ,  p o w e r ,  t e c h n o l o g i c a l  t r e n d s  in p r o d u c t i o n ,  and the 
p r o b l e m  of m a i n t a i n i n g  an i n d u s t r i a l  base  capab le  of r e a d y  e x p a n s i o n  
in e v e n t  of e c o n o m i c  m o b i l i z a t i o n .  

You will also note that most of our lecturers are men from 

industry. They are top-flight, too. My proof for that lies in the 
fact that the Washington representatives of their parent firms tell us 
that guy is a big shot, and you know as well as I how hard it is to get 

to be called a big shot in this town. 
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The g e n e r a l  i n f o r m a t i o n  r e l a t i v e  to the P r o d u c t i o n  Uni t  of th is  
y e a r ' s  c o u r s e  is c o n t a i n e d  in the P r o d u c t i o n  C u r r i c u l u m .  Any q u e s -  
t ions  you m a y  h a v e ,  and f u r t h e r  p a r t i c u l a r s ,  wi l l  be b r o u g h t  up in the  
c o n f e r e n c e s  s c h e d u l e d  fo r  th i s  a f t e r n o o n .  

C h a r t  1, wh ich  I showed  at the beg inn ing  of th is  d i s c u s s i o n ,  e v i -  
d e n c e d  the r e l a t i o n s h i p  b e t w e e n  the w o r k  uni t  you c o m p l e t e d  b e f o r e  
C h r i s t m a s  and those  you  a r e  now u n d e r t a k i n g .  

In c o n c l u d i n g ,  I would l ike  to ex tend  th is  c o n c e p t .  

C h a r t  3, p a g e l 0 . - - I n  s e l e c t i n g  a s c e n e  it is on ly  a p p r o p r i a t e  tha t  
I put  s o m e  w a t e r  in it s o m e w h e r e .  The s i ze  of m y  " d i t c h "  is  in c o n -  
s o n a n c e  with  the l a t e s t  c o n c e p t  of g loba l  s t r a t e g y  on the s i z e  of o c e a n s .  
The  hu l l  down on the h o r i z o n  is a c a r r i e r - - w i t h  our  M a r i n e s  e m b a r k e d .  
In th i s  day of j e t  a i r c r a f t  the Ai r  F o r c e  is only  d e p i c t e d  as  a c loud  in 
the sky  s h o w i n g  w h e r e  they  have  been .  And l a s t ,  but c e r t a i n l y  not  
l e a s t ,  i s  the  tank  ( c o u r t e s y  of our  A r m y  m e m b e r s  of the B r a n c h ) .  

Thus  we of the m i l i t a r y  a r e  r e p r e s e n t e d .  

Our  i n d u s t r i a l  s u p p o r t  l i e s  Ln the p i e r s  of our  e c o n o m i c  m o b i l i z a -  
t ion  span .  

In the  c o o p e r a t i o n  of this i n d u s t r y - m i l i t a r y  t e a m  l i e s  the s t r e n g t h  
to m a i n t a i n  our  d e m o c r a t i c  way  of l i f e .  

With t h e i r  t e a m w o r k ,  we can  i ndeed  " C r o s s  O v e r  the B r i d g e . "  
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