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Mr.  Wi l l i am B. Bergen ,  Vice P r e s i d e n t  of  Ope ra t i ons  of the 
Glenn  L. M a r t i n  Company,  was b o r n  at  F l o r a l  P a r k ,  Long Is land,  
New York,  29 March  1915. He is a g radua te  of the M a s s a c h u s e t t s  
Ins t i tu te  of Techno logy  and began  his  b u s i n e s s  c a r e e r  in 1937 when he 
jo ined  the Glenn L. M a r t i n  Company .  In 1939 he was appoin ted  as 
chief ,  V ib ra t ions  E n g i n e e r  and l a t e r  a s s u m e d  the duties  of chief ,  F l igh t  
T e s t  E n g i n e e r .  In 1945 he was appointed  chief ,  P i l o t l e s s  A i r c r a f t  to 
in i t i a t e  and d i r e c t  the M a r t i n  guided m i s s i l e  p r o g r a m .  Under  h is  
d i r ec t i on ,  this  s ec t i on  was e n l a r g e d  to a Specia l  Weapons D e p a r t m e n t  
c h a r g e d  with deve lopmen t  and des ign  of guided m i s s i l e s ,  f i r e  con t ro l ,  
e l e c t r o n i c  and e l e c t r o - m e c h a n i c a l  s y s t e m s .  He b e c a m e  ch ie f  e n g i n e e r  
in 1949 and was e l ec t ed  vice  p r e s i d e n t  in  1951. M r .  Be rgen  is the 
au thor  of numerous  t e c h n i c a l  p a p e r s  and w inne r  of the L a w r e n c e  S p e r r y  
Award  in 1943 for  " T h e o r e t i c a l  and E x p e r i m e n t a l  Inves t iga t ions  of the 
Dynamic  L e a d s o n  A i r p l a n e s . "  In Apr i l  1953 Mr.  Be rgen  was appoin ted  
Vice P r e s i d e n t  of Ope ra t i ons  coo rd ina t i ng  a l l  company  func t iona l  
a c t i v i t i e s  for  the various• p r o j e c t s .  
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THE AIRCRAFT INDUSTRY 

11 F e b r u a r y  1954 

CAPTAIN HALE: Good morn ing ,  gen t l emen :  Today  is  Glenn  L. 
M a r t i n  day at the I n d u s t r i a l  Col lege .  Our sub jec t  t oday  is the p r o d u c -  
t i on  p r o b l e m s  in "The  A i r c r a f t  Indus t ry .  " To se t  fo r th  the p r o b l e m s  
tha t  af fect  the f eas t  and famine  indus t ry ,  such  as the a i r c r a f t  i n d u s t r i a l  
complex ,  we have inv i ted  Mr .  Be rgen ,  Vice P r e s i d e n t  for  Ope ra t i ons  
a t  the Glenn L. M a r t i n  Company ,  to speak  to  us this  m o r n i n g  and a l so  
h is  t e a m  of  s e m i n a r i s t s  to cont inue the d i s c u s s i o n s  th is  a f t e rnoon .  

Mr .  Be rgen  has on h i s  p roduc t i on  h o r i z o n  the B-57 ,  which is  t h e  
A m e r i c a n  mode l  of the B r i t i s h  C a n b e r r a ;  he has  two Navy p a t r o l  p lanes  
and  two guided m i s s i l e s ,  the Matador  and the  Or ion .  I would s a y  tha t  
with such  an a r r a y  of  s e r v i c e  a r t i c l e s  which r e q u i r e  unique and s p e c i a l  
too l ing  and s p e c i a l  p r o c e s s e s ,  I am c e r t a i n  tha t  Mr.  B e r g e n  wil l  have  
a f ie ld  day today.  

Mr .  Bergen ,  i t  is  a g r e a t  p l e a s u r e  to we lcome  you b a c k  to t he  
co l l ege  and to p r e s e n t  you to this  y e a r ' s  c l a s s .  

MR. BERGEN: G e n e r a l  Gree l ey ,  Cap ta in  Hale ,  gen t l emen :  You 
can  ta lk  a long t ime  about th is  bus ines s  of  a i r p l a n e s ,  so  I have  divided 
the sub jec t  in to  what  I th ink  a r e  s e v e r a l  i m p o r t a n t  phase s  of it .  

The f i r s t  o n e - - I  put it  f i r s t  because  I th ink  i t  is m o r e  i m p o r t a n t  
than  anyth ing  e l s e - - i s  o r g a n i z a t i o n .  We h e a r  a lo t  about  m o b i l i z a t i o n  
and  p lan t s ,  r ap id  wr i t eo f f s ,  and  a l l  that  kind of  t h i n g - - b u t  so fa r  as  I 
am  conce rned ,  i f  you have  to,  you can  bui ld  a i r p l a n e s  in t en t s .  But 
you  don ' t  bui ld  an  o r g a n i z a t i o n  ove rn igh t .  So I th ink  the m o s t  s i g n i f i -  
can t  p a r t  o f  the p roduc t i on  se tup  is  the o r g a n i z a t i o n  t e a m  you have to 
do the job.  

Second, of c o u r s e ,  a r e  the  f a c i l i t i e s .  Here ,  again ,  I have  a v e r y  
low r e g a r d  for  b r i ck  and m o r t a r .  The m o r e  i m p o r t a n t  e l e m e n t s  a r e  
the  m a c h i n e  too ls  and the th ings  tha t  go into the f a c i l i t i e s .  

The t h i rd  is the p lanning  tha t  has  to be d o n e - - a n d  th i s ,  too,  is 
e x t r e m e l y  i m p o r t a n t .  As I can  point  out to you, th is  is  where  we m a y  
be in t roub le  t oday  because  of dec i s ions  we made o u r s e l v e s j  o r  which 



w e r e  m a d e  for  us ,  two o r  t h r e e  y e a r s  a g o .  When  we a r e  t a l k i n g  about  
t h ings  wh ich  t ake  a long t i m e  to b r i n g  i n t o  be ing ,  p l a n s  a r e  m o s t  

i m p o r t a n t .  . . . . .  

I a m  going  to  t e l l  you a l i t t l e  bit  about  the  B-57 ,  in  the  l i gh t  of 
how A m e r i c a n  p r a c t i c e s  d i f f e r  f r o m  t h o s e  of  o u r  B r i t i s h  c o u s i n s .  
F i n a l l y ,  I th ink  t h e r e  is  a v e r y ,  v e r y  i m p o r t a n t  d e v e l o p m e n t  t ak ing  
p l a c e  i n  the  a i r c r a f t  i n d u s t r y  in  the m e t h o d  of f a b r i c a t i o n .  We a r e  
g e t t i n g  away  f r o m  the  o ld  t e c h n i q u e - - r i v e t i n g ,  bo l t ing ,  and  s c r e w i n g - -  
and  in to  a new p r o c e s s ,  e s s e n t i a l l y  u s i n g  g lue .  B e f o r e  we ge t  in to  
tha t  h o w e v e r  le t  us t a lk  about  the  o r g a n i z a t i o n  a l i t t l e  bi t .  

C h a r t  1, page  3. - - I  wou ld  l ike  to point  out  tha t  th i s  is  by no m e a n s  
the  l a s t  w o r d  in  o r g a n i z a t i o n .  I do not  p r e t e n d  to s u g g e s t  tha t  i f  a l l  
f a c t o r i e s  w e r e  o r g a n i z e d  th i s  way,  e v e r y t h i n g  would  be f ine .  Th i s  is 
an  o r g a n i z a t i o n  we a r e  e x p e r i m e n t i n g  with .  It f i ts  ou r  n e e d s  v e r y  
w e l l .  It m a y  o r  m a y  not  be good fo r  s o m e b o d y  e l s e .  

We a r e  bu i ld ing  a v e r y  c o m p l e x  a r t i c l e .  We don ' t  bu i ld  m a n y  of  
i t s  k ind .  We r e a l l y  n e v e r  know f r o m  one m o n t h  to the  nex t  how m a n y  
we a r e  going  to bui ld .  At the  s a m e  t i m e  we have  to m a i n t a i n  an 
o r g a n i z a t i o n  of a g r e a t  m a n y  d i v e r s e  s k i l l s ;  we c a n ' t  a f f o r d  to s e n d  
t h e m  out  into the  woods  to go duck s h o o t i n g  when  we d o n ' t  n e e d  t h e m  
and  b r i n g  t h e m  b a c k  when  we n e e d  t h e i r  p a r t i c u l a r  s k i l l s .  

Th i s  b u s i n e s s  of s t a b i l i t y  b e c o m e s  m o r e  and m o r e  i m p o r t a n t  w h e n  
t h e  e c o n o m y  p l a t e a u  is r e a c h e d .  So, to c o n t r o l  t h e s e  m a n y  p r o j e c t s .  
s o m e  of wh ich  a r e  going  in to  p r o d u c t i o n ,  s o m e  of  w h i c h  a r e n o t ,  we 
d e c i d e d  t o  o r g a n i z e  ou r  c o m p a n y  on  t h e  b a s i s  of  the  s k i l l s  tha t  a r e  
r e q u i r e d .  Ski l l s  a r e  m o r e  i m p o r t a n t  t h a n  any i n d i v i d u a l  p r o d u c t .  
T h e  s k i l l s  u t i l i z e d  by an  a i r c r a f t  c o m p a n y  then ,  i nc lude  s u c h  th ings  
as  e n g i n e e r i n g ,  p r o c u r e m e n t ,  p r o d u c t i o n ' - o r  m a n u f a c t u r i n g  t e c h n i q u e s ,  
i f  you w i l l , - i n s p e c t i o n ,  and  e v e n  s a l e s .  I don ' t  know how t h e y  do it ,  
but  I know t h e r e  is  a c o n s i d e r a b l e  s k i l l  i n v o l v e d  i n  s e l l i n g  an a i r p l a n e - -  
a n d  we know tha t  is a m i g h t y  e s s e n t i a l  p a r t  of the  a i r p l a n e  b u s i n e s s .  

So I would  l ike  to s h o w  you how we a r e  o r g a n i z e d .  Up a t  the  top  
of  the  c h a r t ,  w e  h a v e  the  p r e s i d e n t ,  and  r a n g e d  jus  t be low h i m  a r e  
a l l  the  v i ce  p r e s i d e n t s  who r e p r e s e n t  t h e  s k i l l s  I was  t a l k i n g  a b o u t - -  
s a l e s ,  qua l i t y  c o n t r o l ,  m a n u f a c t u r i n g ,  e n g i n e e r i n g ,  and  so o n .  Al l  
of  the  p e o p l e  then ,  who a r e  e m p l o y e d  at the  M a r t i n  C o m p a n y ,  w o r k  
down a long  the v e r t i c a l  l i n e s .  T h e y  w e a r  b a d g e s  which  s a y  " M a n u -  
f a c t u r i n g  E x p e r t ,  " " E n g i n e e r i n g  E x p e r t , "  and  s o  f o r t h .  We do h a v e  
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a F i n a n c e  D e p a r t m e n t ,  of  c o u r s e ,  wh ich  i s  v e r y  i m p o r t a n t .  T h e r e  is  
a c a f e t e r i a ,  to s e e  t h a t  the  c o m p a n y ' s  peop l e  a r e  fed,  a s  w e l l  a s  a 
F i r e  and  a P r o t e c t i o n  D e p a r t m e n t .  But  we h a v e n ' t  s h o w n  t h e m ,  b e -  
c a u s e  I wan t  to e m p h a s i z e  the  o p e r a t i o n s  a s p e c t s .  

If we had  o n l y  one  p r o j e c t  in  the  h o u s e ,  s a y  t h i s  B-57  Nigh t  
I n t r u d e r  B o m b e r ,  e v e r y t h i n g  would  be f i n e - - b e c a u s e ,  in  e f f ec t ,  the  
p r e s i d e n t  would  be the  p r o j e c t  m a n a g e r  on  the  B-57  and  the  v ice  p r e s i -  
den t s  would  be t he  boys  r e s p o n s i b l e  fo r  pu t t ing  i t  t o g e t h e r .  W h e n  t h e y  
got  to f i gh t i ng  wi th  one  a n o t h e r  about  w h e t h e r  the  p r o d u c t  s h o u l d  be 
m a d e  m o r e  c h e a p l y  o r  be m a d e  e n g i n e e r i n g - p e r f e c t  at  a n y  cos t ,  he  

would  be t he  one to r e c o n c i l e  t h e m .  

But  we h a v e n ' t .  We h a v e  a lot  o f  p r o j e c t s .  O n l y  four  p r o j e c t s  a r e  
s h o w n  on the  c h a r t ,  but  in  a c o m p a n y  s u c h  as  o u r s ,  we m a y  h a v e  to 
h a n d l e  as  m a n y  as  a d o z e n  l a r g e  c o n t r a c t s  a t  one t i m e .  Of t h e s e ,  
p e r h a p s ,  t h r e e  o r  fou r  m a y  be in  p r o d u c t i o n  a t  one t i m e - ' y e t  one of 
the  o t h e r s ,  wh i l e  s t i l l  u n d e r  d e v e l o p m e n t ,  m a y  r e q u i r e  m o r e  s k i l l s  

t h a n  a n y  of  the  p r o d u c t i o n  j o b s ,  

So we h a v e  s e t  up  an  O p e r a t i o n s  D i v i s i o n .  The  O p e r a t i o n s  D i v i s i o n  
s i m p l y  m e a n s  t ha t  we h a v e  a p p o i n t e d  for  each  p r o j e c t  a s o - c a l l e d  
p r o j e c t  m a n a g e r .  He i s  c o m p l e t e l y  r e s p o n s i b l e  for  the  c o n d u c t  of the  
p r o j e c t .  In fo l lowing  a l o n g  a n y  of the  h o r i z o n t a l  l i n e s  on the  c h a r t ,  
you  w i l l  c r o s s  wi th  the  d i v i s i o n a l  b r e a k d o w n  of s k i l l s  a s s i g n e d  to e a c h  
p r o j e c t .  In o t h e r  w o r d s  the  p r o j e c t  m a n a g e r ' s  f unc t i on  r e p r e s e n t s  a 
f o r m  of p r o d u c t  c o n t r o l - - i n  t e r m s  of an  o r i e n t a t i o n  of  the  s k i l l s .  

T h i s  i s  i n t e r e s t i n g  b e c a u s e  it  i s  a t h i n g  tha t  no one thought  cou ld  
be  done .  It w o r k s  out ,  in  e f f ec t ,  t h a t  m a n y  of our  s u p e r v i s o r s  have  
two b o s s e s .  One m a y  be h i s  p r o c u r e m e n t  m a n a g e r ,  i f  he  h a p p e n s  to  
be  in  the  P u r c h a s i n g  D e p a r t m e n t ,  a n d  the  o t h e r  would  be the  p r o j e c t  
m a n a g e r .  The  e x p l a n a t i o n  i s  s i m p l e .  We a d m i t  t h a t  we a r e  in  a c o m -  
p l e x  b u s i n e s s ;  we h a v e  a c o m p l e x  p r o b l e m ;  t h e r e f o r e ,  we m u s t  a c c e p t  
a c o m p l e x  s o l u t i o n .  We r e c o g n i z e  t h i s  and so t r y  not  to o v e r s i m p l i f y  

t he  s o l u t i o n .  

It  i s  m a d e  c l e a r  to t he  i n d i v i d u a l  to which  b o s s  he  i s  r e s p o n s i b l e  
a n d  fo r  wha t .  He i s  r e s p o n s i b l e  t o  the  p r o j e c t  bos s  fo r  s u c h  m a t t e r s  
a s  c o s t  and  a c h e d u l e  a d h e r e n c e  but  to the  p r o c u r e m e n t  b o s s  for  the  
p r o c u r e m e n t  k n o w - h o w ,  the  p r o c u r e m e n t  t e c h n i q u e s - - f o r  e x e r c i s i n g  
the  s k i l l s  t ha t  a r e  a s s o c i a t e d  wi th  the  job of p r o c u r e m e n t .  He i s  
r e s p o n s i b l e  to  t h e  p r o j e c t  c h i e f  fo r  wha t  he does  of a p r o c u r e m e n t  

4 
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n a t u r e ,  a f f e c t i n g  the  p a r t i c u l a r  p r o j e c t  to w h i c h  he is  a s s i g n e d .  
So f a r ,  i t  is w o r k i n g  p r e t t y  we l l .  

C h a r t  2, page  6. - - T h i s  is aH  r i g h t  on  an  o v e r a l l  basis~ but i t  
w o r k s  i n  d e t a i l  o n l y  ff it is c a r r i e d  t h r o u g h o u t  the  o r g a n i z a t i o n .  We 
h a v e  done tha t .  If  we look  at  the  E n g i n e e r i n g  D iv i s ion ,  we f ind the  
v i c e  p r e s i d e n t  of  e n g i n e e r i n g  s i t t i n g  in the  exac t  spo t  o c c u p i e d  by  t he  
c o m p a n y ' s  p r e s i d e n t  in  the  o v e r a l l  s e tup .  The  s k i l l s  r e q u i r e d  to r u n  
the  e n g i n e e r i n g  out f i t  a r e  a g a i n  r e p r e s e n t e d  by  the  v e r t i c a l  l i n e s - -  
a e r o d y n a m i c  s k i l l s ,  s t r u c t u r a l  s k i l l s ,  e l e c t r o n i c  s k i l l s ,  and  so  on.  

H e r e  aga in ,  in e n g i n e e r i n g ,  we appo in t  a p r o j e c t  e n g i n e e r  and  he 
is  r e s p o n s i b l e  f o r  c o n t r o l l i n g  the  d i r e c t i o n  of  the  e f f o r t s  of  a l l  t he  
e n g i n e e r s  i d e n t i f i e d  wi th  tha t  p a r t i c u l a r  p r o j e c t .  In o t h e r  w o r d s  i f  
t h e r e  is  a c o n f l i c t  b e t w e e n  a s t r e s s  m a n  and an  a e r o d y n a m i c s  m a n - -  
w h i c h  s e l d o m  h a p p e n s ,  but  once  in  a wh i l e  i t  d o e s - - t h e  p r o j e c t  
e n g i n e e r  is  t h e  f e l l ow  who s t r a i g h t e n s  it  out .  You w i l l  r e c o g n i z e  tha t  
t h e r e  i s  a s y s t e m  of  c h e c k s  and  b a l a n c e s  h e r e .  So t h i s  is the  s e t u p  
in  e n g i n e e r i n g ,  and we have  e x a c t l y  the  s a m e  p a t t e r n  w i t h i n  e a c h  of  
t he  d i v i s i o n a l  domains. 

C h a r t  3, page  7 . - - T h i s  is  m a n u f a c t u r i n g .  We s a i d ,  f i r s t ,  what  
a r e  the  m a i n  m a n u f a c t u r i n g  s k i l l s  ? Th i s  is  a lways  the  b a s i c  q u e s t i o n - -  
wha t  a r e  the  s k i l l s ?  T h e s e  a r e  the c h i e f  c a t e g o r i e s - - p r o d u c t i o n  
c o n t r o l ,  t oo l  e n g i n e e r i n g ,  d e t a i l  f a b r i c a t i o n ,  s u b a s s e m b l y ,  f ina l  
a s s e m b l y ,  and  g r o u n d  t e s t .  H e r e  aga in ,  t he  p a t t e r n  is  the  s a m e .  
T h e s e  a r e  the  s k i l l s  and  a m a n u f a c t u r i n g  m a n a g e r  is  a s s i g n e d  to e a c h  
p r o j e c t .  

Now th is  is  of  va lue  f r o m  the  c u s t o m e r ' s  poin t  of  v i e w  B e c a u s e ,  
a l t h o u g h  he  m a y  be m i l d l y  i n t e r e s t e d  in  the  M a r t i n  C o m p a n y  in  g e n e r a l ,  
h i s  v i t a l  i n t e r e s t  is in  the  p r o d u c t  he  is  b u y i n g - - f o r  e x a m p l e ,  . the B - 5 7 ,  
Who do you  go to ? Who i s  y o u r  t e a m  ? So u n d e r  th i s  s y s t e m ,  i f  we 
d e s i r e  a d e t a i l e d  look at  a p r o j e c t  as i t  is  a c t u a l l y  o r g a n i z e d  in  the  
c o m p a n y ,  we c a n  s h o w  s o m e t h i n g  g r a p h i c ,  l i ke  t h i s  r e p r e s e n t a t i o n  of 
t he  f u n c t i o n a l  c o n t r o l  of  a l l  o p e r a t i o n s  u n d e r  p r o j e c t  "A. " 

C h a r t  4, page  8. - - H e r e  we f ind the  o p e r a t i o n s  m a n a g e r  and  the  
r e p r e s e n t a t i v e s  fo r  e a c h  of  the  s k i l l s  u t i l i z e d  wi th in  the  O p e r a t i o n s  
D i v i s i o n - - a l l  r e p o r t i n g  to h i m  fo r  c o n t r o l  and  d i r e c t i o n  on  t h i s  p r o j e c t  
"A.  " To m a k e  th i s  c o m p l e t e l y  s e l f - c o n t a i n e d ,  we h a v e  g i v e n  the  
o p e r a t i o n s  m a n a g e r  a s t a f f  to w o r k  out  a l l  d e t a i l s  of the  a s s i g n m e n t  
of  the  v a r i o u s  s k i l l s  to the  job  and  to s e e  tha t  the  a s s i g n m e n t s  a r e  
c a r r i e d  out .  
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F o r  e x a m p l e ,  he  has  a f o r c e  Of e s t i m a t o r s  a t t a c h e d  to h i s  p r o j e c t .  
T h e  e s t i m a t o r  is  the  fe l low,  a m o n g  o t h e r  t h ings ,  who p r o v i d e s  the  
m e a n s  fo r  c o s t  c o n t r o l - - a n d  tha t  i s  v e r y  i m p o r t a n t .  O v e r r u n s  a r e  
v e r y  u n p o p u l a r .  C o s t - p l u s  c o n t r a c t s  a r e  b e c o m i n g  i n c r e a s i n g l y  l e s s  
a t t r a c t i v e  to the  G o v e r n m e n t .  

In add i t i on ,  the  o p e r a t i o n s  m a n a g e r  is  a s s i s t e d  by  a p l a n n i n g  
g r o u p .  The  p l a n n i n g  m a n a g e r  is e s s e n t i a l l y  a b u s i n e s s m a n .  He does  
g e n e r a l  a d m i n i s t r a t i v e  w o r k  and s e t s  the  s c h e d u l i n g .  He is  a l s o  in  
c h a r g e  of  s p e c i f i c a t i o n s .  We found,  in  pu t t ing  s p e c i f i c a t i o n s  n e a r  the  
top  o f  the  h e a p ,  tha t  we c a n  ho ld  a good  c lub  o v e r  the  h e a d s  o f  a l l  
o p e r a t i n g  p e r s o n n e l .  S p e c i f i c a t i o n s  u s e d  to be l o c a t e d  in  e n g i n e e r i n g ,  
but  w h e n e v e r  the  e n g i n e e r  f inds  s o m e t h i n g  r e q u i r i n g  a c h a n g e  in  
d e s i g n ,  he  c h a n g e s  the  s p e c i f i c a t i o n s ;  i t  is e a s i e r  to c h a n g e  the  
s p e c i f i c a t i o n s  t h a n  to c h a n g e  the  d e s i g n .  So we took  the  f u n c t i o n  
a w a y  f r o m  e n g i n e e r i n g  and put  i t  h e r e  in  o p e r a t i o n s  p l a n n i n g .  

C h a r t  5, page  1 0 . - - L e t  us  t ake  th i s  b u s i n e s s  of  c o s t  c o n t r o l .  We 
s t a r t  out  with an  e s t i m a t e ,  b r o k e n  down,  of  how m u c h  it  i s  go ing  to 
c o s t  to do the  job.  T h e n  the  e s t i m a t o r ,  a c t i ng  l ike  a b a n k e r ,  g i v e s  
out  so  m a n y  d o l l a r s  to the  d e p a r t m e n t  m a n a g e r s - - m a n u f a c t u r i n g ,  
p r o c u r e m e n t ,  and  so  on.  T h e s e  d o l l a r s  a r e  d i s t r i b u t e d  a m o n g  the  
d e p a r t m e n t ' s  f u n c t i o n a l  r e p r e s e n t a t i v e s  and  the  p r o j e c t  m a n a g e r s .  
E s s e n t i a l l y ,  the  d e p a r t m e n t s  c a n  do on ly  so  m u c h  w o r k .  T h e r e  is  
c o n s i d e r a b l e  s u b c o n t r a c t i n g .  Once  a m o n t h  the  m a n a g e r s  a c c o u n t  
back  to the  e s t i m a t o r ,  as  to  what  t h e y  have  bought  and  what  w o r k  t h e y  
h a v e  a c c o m p l i s h e d .  We a r e  r a p i d l y  ge t t i ng  to the  p o i n t - - b u d g e t w i s e - -  
w h e r e  we can  t e l l  you  e x a c t l y  w h e r e  we a r e  and  w h e r e  we wi l l  be i n  
the  nex t  s i x  m o n t h s  o r  e v e n  nex t  y e a r .  

You h a v e  to be c a r e f u l  tha t  you don ' t  l e t  i t  b e c o m e  the  t a i l  tha t  
wags  the  dog; but,  once  you  e x e r c i s e  c o n t r o l ,  you  ge t  b e t t e r  d e s i g n s  
and  b e t t e r  m a n u f a c t u r i n g  i n  l e s s  t i m e  fo r  l e s s  m o n e y .  Such c o n t r o l s  
i n d i c a t e  w h e r e  p e o p l e  a r e  not pu l l i ng  t h e i r  we igh t  and  i t  is  e a s y  to 
w e e d  t h e m  out .  T h i s  o r g a n i z a t i o n  s e t u p  is  r a t h e r  un ique ;  so  f a r ,  we 
l i ke  i t .  

The  next  th ing  I want  to t a lk  abou t  i s  f a c i l i t i e s .  In c a s e  you a r e  
not  too  f a m i l i a r  wi th  a i r c r a f t  m a n u f a c t u r e ,  it  i s  b a s i c a l l y  a m a c h i n e -  
s h o p  o p e r a t i o n .  M o r e  and m o r e  a i r c r a f t  w o r k  is  b e i n g  done in  the  
m a c h i n e  shop  r a t h e r  than  in  the  m e t a l  shop .  M a c h i n e  t oo l s  a r e  do ing  
m o r e  and  m o r e  of  t he  w o r k  on  e l e c t r o n i c  a s s e m b l i e s .  
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C h a r t  6, page  1 2 . - - T h i s  p h o t o g r a p h  shows  the  type of  m a c h i n e  
we h a v e .  M a c h i n e  too l s  a r e  h a r d  to  ge t .  T h e s e  a r e  G e r m a n  m a c h i n e s  
m a d e  a f t e r  W o r l d  War  II. 

C h a r t  7, p a g e  13. - - A s  fo r  s h e e t  m e t a l  w o r k ,  h e r e  is  a s t r e t c h  
p r e s s  wh ich  d r a w s  a l u m i n u m  s h e e t  o v e r  a f o r m .  

C h a r t  8, page  14. - - S o m e w h a t  l e s s  p o p u l a r  i n  a i r c r a f t  w o r k ,  
b e c a u s e  good qua l i t y  c o n t r o l  is d i f f icu l t ,  a r e  s u c h  p r o c e s s e s  a s  spo t  
w e l d i n g .  H o w e v e r ,  a tot of  spo t  w e l d i n g  e q u i p m e n t  is  s t i l l  b e i n g  u s e d .  

C h a r t  9, page  15. - - I n  the  m o d e r n  a i r c r a f t  f a c t o r y ,  e l e c t r o n i c  
a s s e m b l y  w o r k  is  c a r r i e d  on m u c h  as you would  f ind  it in  the  r a d i o  
an d  t e l e v i s i o n  i n d u s t r y - - e x c e p t  t h e s e  do not c o m e  off  the  l i ne  qui te  
so  fas t .  

I want  to c a l l  y o u r  a t t e n t i o n ,  at  th i s  po in t ,  to  s o m e  of  the  m o r e  
e s s e n t i a l  a s p e c t s  of  p r o d u c t i o n  p l ann ing .  T h i s  is  a b r o a d  s u b j e c t ;  I 
c a n  o n l y  h i t  a few of the  h igh  s p o t s .  

C h a r t  10, page  16. - - A s s u m i n g  tha t  we a r e  go ing  to bu i ld  a quan t i t y  
of  B - 5 7 ' s ,  the  f i r s t  t h ing  we do is to c o m e  out  wi th  a p l a n n i n g  s c h e d u l e .  
Th i s  s h o w s  tha t  you don ' t  r e a l l y  do a n y t h i n g  m u c h  at  a l l  un t i l  you h a v e  
y o u r  m o c k u p ,  which  m a y  t ake  s e v e n  m o n t h s  f o r  a m a j o r  job.  Tha t  is 
do ing  p r e t t y  we l l .  

T h e n  c o m e s  t h e e n g i n e e r i n g  span ,  w h i c h  m a y  r u n  11 o r  12 m o n t h s .  
Th i s  is  e x t e n d e d  b e y o n d  the  ba s i c  s p a n - - b e c a u s e  e v e n  a f t e r  t he  e n g i -  
n e e r i n g  d e s i g n  is  out,  you  wi l l  s t i l l  be m a k i n g  s o m e  c h a n g e s .  An e n g i -  
n e e r  has  d e s i g n e d  s o m e t h i n g  tha t  he  th inks  he can  do b e t t e r ,  o r  s o m e  
f e l l o w  in  the  shop  f inds  it  j u s t  d o e s n ' t  go t o g e t h e r ,  so  you h a v e  to m a k e  
a c h a n g e .  The  s a m e  th ing  h a p p e n s  wi th  too l  d e s i g n  and  too l  m a n u -  
f a c t u r i n g ,  which ,  i n c i d e n t a l l y  we g r o u p  t o g e t h e r .  

The  next  i t e m  is  r a w  m a t e r i a l s .  T h i s ,  too,  can  be s p a c e d  s i m u l -  
t a n e o u s l y  wi th  t o o l i n g - - a n d  c l o s e  on  the  h e e l s  of e n g i n e e r i n g .  

Now tha t  a l l  the  t e a m s  h a v e  b e e n  p i c k e d ,  the  p r o c u r e m e n t  m a n a g e r ,  
t h e  e n g i n e e r s ,  the  t oo l i ng  and p r o d u c t i o n  p e o p l e  a c t u a l l y  s i t  down 
t o g e t h e r  and  w o r k  out the  p r o c u r e m e n t  i t e m s .  So e v e n  if  a m a n  i s n ' t  
g o i n g  to have  any  m e t a l  to cu t  f o r  a y e a r ,  he  knows  what  m e t a l  is  to 
be cut  and  he wi l l  not  be caugh t  napp ing  by  l a t e  p r o c u r e m e n t .  

11 



i 3 3 ~  

12 



~ . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .~:~7:i(r77~i?Z--7 ' :~!i~;! : i%~i4~i ,7 : : ' ~ - : 7  7 : - : ~  . . . . . . . . . . . .  

~ ,, ::~: ~ ~!:,~ ::,114: ~!:~)~i,i >!i~:~ii:, :!~,, ~)!!!~?~.4i,~:,,~ ~, ,, 

~3 



dr ~f 1~34 

0 0  

E~ 

14 



i335 

15 



:1.336 

0 

~) 

16 



i33 ? 

F i n a l l y ,  u n d e r  m a n u f a c t u r i n g ,  y o u  have  to  f i g u r e  out what  r a t e  
you a r e  go ing  to m a i n t a i n .  Th i s  o p e n s  up a whole  new  s u b j e c t - - w h e t h e r ,  
in  d e s i g n i n g  an  a i r p l a n e ,  you s h o u l d  bu i ld  one o r  two e x p e r i m e n t a l  o n e s  
f i r s t  o r  b u i l d  e x p e r i m e n t a l  t o o l i n g  and  t h e n  r e d o  the  who le  th ing ,  b a s e d  
on  c h a n g e s  f ed  in  f r o m  the  f l igh t  t e s t  p r o g r a m .  Al l  I c a n  s a y  is t ha t  
we a r e  do ing  it  s e v e r a l  w a y s .  

C h a r t  11, page  1 8 . - - T h i s  l e a d  t i m e  c h a r t  shows  the  d e l i v e r y  
s c h e d u l e  o v e r  a 4 8 - m o n t h  p e r i o d ,  wh ich  is a p r e t t y  long  t i m e .  Once  
you  h a v e  th i s  c h a r t  s e t  up, y o u  c a n  w o r k  b a c k w a r d .  Suppose  you 
a s s u m e  a p r o d u c t i o n  r a t e  l e v e l  of  15 a m o n t h ,  r e p r e s e n t e d  by  t h e  c u r v e .  
Now if  you want  to be s c i e n t i f i c ,  you  can  f i g u r e  to  p r o d u c e  50 a i r p l a n e s  
in  s o m e t h i n g  l e s s  t h a n  t h r e e  y e a r s  and  to bu i ld  250 a i r p l a n e s  b e f o r e  the  
e n d  of  the  four th  y e a r .  T h i s  c o n f i r m s  tha t  f r o m  the  t i m e  you s t a r t  on  
the  m o c k u p  un t i l  the  p l a n e  i s  fu l ly  o p e r a t i o n a l ,  you  h a v e  a s i x -  o r  s e v e n -  
y e a r  p e r i o d .  But you c a n n o t  g e n e r a l i z e .  E v e r y  p r o g r a m  is  an  i n d i -  
v i d u a l  c a s e .  

C h a r t  12, page  19. - - T h i s  c h a r t  s h o w s  how to bu i ld  up fo r  p l a n n i n g  
p u r p o s e s .  O n  the  t a i l  s e c t i o n  of  t he  B-57 ,  we u se  wha t  we c a l l  s y s t e m  
c o n t r o l  p o i n t s .  We g ive  t h e m  e a c h  a n u m b e r .  Th i s  who le  a s s e m b l y  
i s  c o n t r o l  803. Th i s  c o n t r o l ,  in t u r n ,  i s  b r o k e n  up in to  a who le  s e r i e s  
of  s u b c o n t r o l  p o i n t s - - k e y e d  in to  the  m a n u f a c t u r i n g  s e q u e n c e  p lo t ,  at  
r i g h t ,  by  the  n u m b e r s .  Th i s  t i m e  span ,  in w e e k s - - w o r k i n g  b a c k w a r d - -  
t e l l s  you tha t  i t  t a k e s  s e v e n  w e e k s  to a s s e m M e  the  a f t - f u s e l a g e ,  o n c e  
p r o d u c t i o n  r e l e a s e  has  b e e n  i s s u e d .  The  a i r p l a n e  as  a who le  i s  b r o k e n  
up in to  a d o z e n  o r  m o r e  m a j o r  c o n t r o l  po in t s  w h i c h  f o r m  the  b a c k b o n e  
of  the  s c h e d u l e .  

I n c i d e n t a l l y ,  we  m a k e  o u r  o p e r a t i o n s  m a n a g e r  r e s p o n s i b l e  fo r  
t h e s e  r a t e  s c h e d u l e s - - i n  o t h e r  w o r d s ,  f o r  the  b a s i c  c o n t r o l  p o i n t s .  
F r o m  t h e r e  on in,  we l e t  t h e  M a n u f a c t u r i n g  D i v i s i o n  and  the  P r o d u c t i o n  
D e p a r t m e n t  w o r k  out  t he  d e t a i l s .  How and  i n  what  s e q u e n c e  t h e y  bu i ld  
t h e  l e s s e r  c o m p o n e n t s  is  m o s t l y  t h e i r  own  b u s i n e s s .  A l l  we a r e  
i n t e r e s t e d  in  is  t h a t  the  a i r c r a f t  c o m e  t o g e t h e r  a t  the  r i g h t  t i m e .  The  
o p e r a t i o n s  m a n a g e r s  a r e  not  t r y i n g  to do e v e r y o n e ' s  job fo r  t h e m .  
T h e i r  a s s i g n m e n t  i s  to s e e  tha t  the  o t h e r  f e l l o w  d o e s  the  job  h e  i s  
s u p p o s e d  to do.  

C h a r t  13. page  2 0 . - - A n o t h e r  f a c t o r  in t h i s  b u s i n e s s  i s  c o m p l e t e -  
n e s s  of  p lan t  l ayou t .  I have  s e e n  c a s e s  in  w h i c h  j u d i c i o u s  l ayou t  p r o -  
d u c e d  t w i c e  as  m a n y  a i r p l a n e s  in  o n e - h a l f  the  s p a c e  f o r m e r l y  u s e d ,  
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W h e t h e r  o r  not  you  p l an  t he  l a y 0 u t  w i th  p a p e r  t o o l s ,  it  is  w e l l  w o r t h  
w h i l e  to p l a n  i t .  If you  h a v e  a good  l a y o u t ,  you w o n ' t  f i nd  a l l  s o r t s  of  
p e o p l e  m i l l i n g  a r o u n d  the  a i s l e s .  We c a n  go in to  s u c h  t h i n g s  as  o p e n  
b in  s t o c k s ,  a n d  a l l  s o r t s  of  t e c h n i q u e s ,  s o m e  of  w h i c h  m a y  s e e m  i n c i -  
d e n t a l - - b u t  c u m u l a t i v e l y ,  s u c h  i t e m s  a r e  v e r y  i m p o r t a n t .  

C h a r t  14, page  22. - - W h e n  you h a v e  the  f i n i s h e d  p r o d u c t i o n  p l a n s  
on p a p e r ,  you  h a v e  an  i m p o r t a n t  gu ide  to h o w  th ings  a l l  fit  t o g e t h e r .  
The  s u b a s s e m b l i e s  a r e  e a c h  p l a c e d  in  a s p e c i f i c  a r e a ,  a c c o r d i n g  to 
t he  o p t i m u m  f low p a t t e r n  and  c o n v e n i e n t  to the  m a j o r  a s s e m b l y  s e c t i o n .  
T h e  o v e r a l l  a r r a n g e m e n t  i s  s h o w n  on  the  c h a r t .  We have  cu t  the  B - 5 7  
l i ne  down  to 12 f i na l  a s s e m b l y  p o s i t i o n s - - c o m p a c t  a n d  f u n c t i o n a l l y  
p l a c e d .  Once  you a r e  s e t  up, i f  you  d i s c o v e r  you h a v e  m a d e  a m i s t a k e ,  
i t  m a y  c o s t  m a n y  t h o u s a n d s  of  d o l l a r s  to c h a n g e  i t .  S o  it pays  to m a k e  
s u r e  you  a r e  r i g h t  the f i r s t  t i m e .  

To r e t u r n  to the  q u e s t i o n  t h e n ,  of  how to bu i ld  an  a i r p l a n e  you  
m u s t  c o n s i d e r  wha t  k ind  of  t o o l i n g  you  a r e  go ing  to h a v e .  The  nex t  
i l l u s t r a t i o n  s h o w s  wood  a n d  m a s o n i t e  t o o l i n g  of  t he  e x p e r i m e n t a l  
t y p e - - f o r  the  c o n s t r u c t i o n  of  f e w e r  t h a n  10 a i r p l a n e s .  

C h a r t  15, p a g e  23. - - A  tool  m a n  w i l l  t e l l  you  t ha t  i f  you  s p e n d  
s e v e r a l  m i l l i o n  d o l l a r s  f o r  t o o l s ,  you  c a n  cut  m a n y  m a n u f a c t u r i n g  
m a n .  h o u r s .  On the  o t h e r  hand  a r t i s a n s  s a y  tha t  the  o n l y  w a y  to m a k e  
a p l a n e  is  to m a k e  it t h e i r  w a y - - t h a t  you  don ' t  r e a l l y  n e e d  t h e s e  t o o l s .  
We do know h o w e v e r  tha t  the m o r e  p r o d u c t i o n  you  h a v e ,  t he  b e t t e r  the  
job  you  c a n  do wi th  a ful l  p r o g r a m  of t o o l i n g .  

C h a r t  16, page  2 4 . - - T h i s  photo  s h o w s  l o w - p r o d u c t i o n  t o o l i n g - -  
the  type  you s e e  m o s t  o f  in  an  a i r c r a f t  f a c t o r y .  M a d e  of  s t e e l  and  
m a s o n i t e ,  it is  i n d i c a t e d  fo r  the  c o n s t r u c t i o n  of  q u a n t i t i e s  of  f r o m  10 
to 200 a i r c r a f t .  

C h a r t  17, page  25. - - F i n a l l y ,  i f  you h a v e  the  p r o d u c t i o n  o r d e r  to 
j u s t i f y  i t ,  you  c a n  r e a l l y  t oo l  up f o r  v o l u m e  p r o d u c t i o n .  ~ 'nis  h a p p e n s  
to be an  a l l - s t e e l  t oo l  u s e d  on  the  M a t a d o r  B - 6 1 .  Wi th  th i s  s o r t  of 
e q u i p m e n t ,  you  c a n  a c c o m p l i s h  a n u m b e r  of  o p e r a t i o n s  in  a m a t t e r  of 
s e c o n d s .  I n t e r c h a n g e a b l e  a n d  h i g h l y  a c c u r a t e - - t h i s  t oo l i ng  m a k e s  
p o s s i b l e  s u c h  p r e c i s i o n  in  m a n u f a c t u r i n g ,  tha t  we n e v e r  h a v e  to 
a s s e m b l e  the  f i n i s h e d  s e c t i o n s  in  the  p l an t .  T h e y  go out  d i s a s s e m b l e d .  
We know t h e y  w i l l  c o m e  t o g e t h e r  in  the  f i e l d s .  Such t o o l i n g  is  c a l l e d  
fo r  in  t he  q u a n t i t y  b r a c k e t  b e t w e e n  200 and  10 ,000  a i r c r a f t  u n i t s .  
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Now,  I s h o u l d  l ike  to d i s c u s s  t h e  B-57  w h i c h  was  b o r n  in  E n g l a n d  
a n d  is  b e i n g  m a n u f a c t u r e d  by  the  M a r t i n  C o m p a n y .  Some  of  the  t h ings  
I s a y  m a y  a p p e a r  to be c r i t i c a l  of the  B r i t i s h .  I d o n ' t  m e a n  it  t ha t  
w a y  a t  a l l .  I t  is l ike  c o m p a r i n g  o r a n g e s  and  a p p l e s .  O u r  i n d u s t r y  
s i t u a t i o n  is  d i f f e r e n t ;  o u r  e c o n o m y  is d i f f e r e n t  in  t h i s  c o u n t r y .  T h i s  
h a p p e n s  to be a good  c o m p a r i s o n  and  in  a l l  f a i r n e s s ,  as  f a r  as  t h e  
a i r p l a n e  is  c o n c e r n e d ,  w e  b e l i e v e  the  B r i t i s h  d e s i g n  to be e x c e l l e n t .  
We h a v e  l e a r n e d  a lot  f r o m  t h e  B r i t i s h  d e s i g n  p h i l o s o p h y .  Wi th  r e s p e c t  
to s i m p l i c i t y ,  it is  v e r y  g o o d - - a n d  on the  o t h e r  s i d e ,  I w i l l  s h o w  y o u  
s o m e  t h i n g s  I t h ink  we do b e t t e r  t h a n  the  B r i t i s h .  

C h a r t  18, p a g e  27. - - T h i s  p i c t u r e  s h o w s  t h e  a i r p l a n e  we a r e  
t a l k i n g  about .  T h i s  a i r p l a n e  was  b o r n  in  the  m i d d l e  of the  K o r e a n  
s i t u a t i o n ,  w h i l e  t he  A i r  F o r c e  was  s t i l l  u s i n g  the  B-26  to  do the  j o b - -  
a n d  it was  s u p p o s e d  to be a r u s h - r u s h  d e v e l o p m e n t .  We w e r e  t o l d  at  
f i r s t  to b u i l d  C h i n e s e  c o p i e s  of the  B r i t i s h  a i r p l a n e .  T h i s  m e a n t  
f l y ing  the  B r i t i s h  t e m p l a t e s  o v e r  h e r e .  We t h e n  r e a l i z e d  t ha t  t h e y  
u s e d  the  o p p o s i t e  p r o j e c t i o n  to o u r  own.  We w e r e  a f r a i d  o u r  m e c h a n i c s  
w o u l d  h a v e  t o  s t a n d  on t h e i r  h e a d s  to do t h e i r  j o b s ,  so  t ha t  p l a n  d i d n ' t  

m a t e r i a l i z e .  

We m a d e  s o m e  c h a n g e s - - v e r y  s i m p l e  o n e s - - a n d  we w e r e  go ing  to 
c h a n g e  the  e n g i n e s .  T h e n  it  b e c a m e  n e c e s s a r y  to put  s o m e  A m e r i c a n  
e q u i p m e n t  in  the  c o c k p i t .  T h e  B r i t i s h  b o m b  b a y - - l i k e  s o m e  of  o u r  
A m e r i c a n  b o m b  b a y s - - i s  good  e x c e p t  when  it  is  o p e n  a t  h igh  s p e e d s .  
It w a s  s i l l y  to h a v e  to r e d u c e  the  b o m b - d r o p p i n g  s p e e d  to 300 m p h - -  
w h e n  the  a i r p l a n e  i t s e l f  i s  c a p a b l e  of go ing  600 m p h ,  so  we i n s t a l l e d  
a n e w  t y p e ,  r o t a t i n g  b o m b  bay .  It w a s  a h igh  a l t i t u d e  b o m b e r  a n d  had  
no g u n s - - s o  we put  s o m e  g u n s  in  the  w i n g s ,  w h i c h  is  v e r y  e a s y .  
F i n a l l y ,  we n e e d e d  m o r e  r a n g e - - a s  we  a l w a y s  d o - - s o  we h a d  to put  
f u e l  in  the  w i n g s .  O u t s i d e  of  t h e s e  i t e m s ,  the  a i r p l a n e s  a r e  the  s a m e  ! 

I s h o u l d  l i ke  to c o m m e n t  on  wha t  h a p p e n e d  in  th i s  c a s e  of t h e  B - 5 7 .  
It is  a v e r y  s i g n i f i c a n t  t h ing .  If  we i n t e n d  to m a i n t a i n  o u r  s t a n d a r d  of 
l i v i n g - - a n d  the  a v e r a g e  A m e r i c a n  is  g e t t i n g  v e r y  c l o s e  now to t h e  two 
c a r s  in  e v e r y  g a r a g e  and  t h o s e  two c h i c k e n s  in  e v e r y  p o t - - w e  a r e  n e v e r  
go ing  to be ab le  to b u i l d  a i r p l a n e s  l ike  t h e y  do a b r o a d .  

C h a r t  19, page  28. - - T h e  B r i t i s h  p a i d  59 c e n t s  a n  h o u r  f o r  l a b o r ;  
we  w e r e  p a y i n g  $ 1 . 5 0  an  h o u r .  If we a r e  go ing  to  b u i l d  an  a i r p l a n e  in  
c o m p e t i t i o n  wi th  the  B r i t i s h ,  we w i l l  h a v e  to b u i l d  i t  wi th  f e w e r  m a n -  
h o u r s  t h a n  t h e y  do. 
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C h a r t  20, p a g e  30. - - T h i s  pho~o~shOws~i;he B r i t i s h  c o c k p i t  w i th  
a l l  of  t he  e q u i p m e n t  in i t .  I i m a g i n e  the  t e c h n i c i a n s  c a r e f u l l y  w o u n d  
the  w i r e s  a r o u n d  and  t hen  j u s t  t i e d  t h e m  t o g e t h e r - - t h a t  is  t h e  B r i t i s h  
c o c k p i t ,  

C h a r t  21, page  3 1 . - - T h i s  i s  wha t  i t  l o o k e d  l i ke  a f t e r  we h a d  
f i n i s h e d  wi th  i t .  Th i s  i s  f a i r l y  s t a n d a r d  A m e r i c a n  d e s i g n .  H e r e  t he  
w i r e s  a r e  m a d e  up in  b u n d l e s  a h e a d  of  t i m e .  In a l l  f a i r n e s s ,  we c a n  
s a y  tha t  the  B-57  c o c k p i t  i s  a l i t t l e  bi t  b e t t e r  o r g a n i z e d .  

C h a r t  22, p a g e  32. - - T h i s  nex t  i l l u s t r a t i o n  is  v e r y  s i m p l e ,  but  
a g a i n  s i g n i f i c a n t .  In a l l  B r i t i s h  a i r p l a n e s ,  e v e r y t h i n g  is  m a d e  out  o f  
b a r  s t o c k  wi th  m a c h i n e d  s e c t i o n s .  We u s e  f o r g i n g s .  T h i s  e x p l a i n s ,  
m o r e  t h a n  a n y t h i n g  e l s e ,  w h y  we h a d  to  c r e a t e  100 p e r c e n t  n e w  d r a w i n g s .  

C h a r t  23, page  33. - - L e t  us  r e v i e w  s o m e  of  the  i t e m s .  T h e  B r i t i s h  
u s e d  0 .028  o f f s e t  on  f l a n g e s ;  b e c a u s e  o u r  t o o l s  a r e  a l l  d i f f e r e n t ,  we 
u s e d  0 . 0 3 2 .  J u s t  o p e n i n g  it  up f o u r - t h o u s a n d t h s  m a d e  a l l  the  d i f f e r e n c e .  
We h a d  the  s a m e  th ing  in the  r i v e t  s p a c i n g .  T h e  B r i t i s h  u s e d  the  
m i n i m u m  r i v e t  s p a c i n g  to e d g e .  We c a n ' t  a f f o r d  to do i t .  We h a d  to 
u s e  an  e n t i r e l y  d i f f e r e n t  s p a c i n g .  We c a n ' t  put a r i v e t  in  tha t  c l o s e  
to  the  e d g e  on  a p r o d u c t i o n  b a s i s .  T h e  B r i t i s h  edge  d i s t a n c e  w a s  0 . 5 5 0 ;  
t he  A m e r i c a n  7 / 1 6 .  As f o r  the  o v e r a l l  t o l e r a n c e s  on  d r a w i n g s ,  the  
B r i t i s h  u s e d  p lus  0 . 0 2 0 ,  m i n u s  n o t h i n g .  T h a t  is  no w a y  to  g ive  t o l e r -  
a n c e s .  The  A m e r i c a n  t o l e r a n c e  is  p lus  o r  m i n u s  1 /32 of  an  i n c h .  
T h e s e  a r e  s o m e  of  the  r e a s o n s  w h y  we r e d e s i g n e d  the  a i r p l a n e - - o u t s i d e  
of  the  f i t t i n g s .  

C h a r t  24, p a g e  34. - - H e r e  we h a v e  one  of the  m o s t  c r i t i c a l  of  the  
B-57  p a r t s - - t h e  m a i n  s p a r  f i t t i ng  w h i c h  c a r r i e s  the  wing  s t r u c t u r e .  
T h i s  is  the  G a r d e n  Ga te  f i t t i ng ,  d r a w n  w i t h i n  a p h a n t o m  f u s e l a g e - - j u s t  
to g ive  you  an i d e a  o f  i t s  s i z e .  The  B r i t i s h  s t a r t e d  out  wi th  a s o l i d  
b i l l e t  abou t  t he  s i z e  of  a l a r g e  c o n f e r e n c e  r o o m  t a b l e  a n d  s t a r t e d  
h o g g i n g  a w a y  a t  i t .  O f t e n t i m e s ,  b e c a u s e  of  the  v e r y  t h i c k  b i l l e t ,  on 
g e t t i n g  h a l f w a y  t h r o u g h ,  t h e y  w o u l d  f ind  a f l aw in the  b i l l e t - - a n d  h a v e  
to s t a r t  a l l  o v e r  a g a i n .  

C h a r t  25, page  3 5 . - - T h i s  was  i n t o l e r a b l e ,  so  f a r  as  we w e r e  
c o n c e r n e d ,  so  we  cu t  the  b i l l e t  i n  h a l f - - a s  s h o w n - - m a d e  it  in to  two 
s h e e t s  th in  e n o u g h  so  t ha t  we d i d n ' t  h a v e  to h a c k  t h e m  out .  We s a w e d  
t h e m  out  and  b o l t e d  t h e m  t o g e t h e r .  
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F i n a l l y ,  to get  in to  the  a s s e m b l y  p r o c e s s ,  the  B r i t i s h  would  b r i n g  
a g r e a t  n u m b e r  of  d e t a i l  p a r t s  to  the  f ina l  a s s e m b l y  j ig ,  in  m a k i n g  the  
n o s e  s e c t i o n ,  fo r  e×s rnp l e .  N o s e s  a r e  a lways  v e r y  h a r d  to b u i l d - - t h e y  
a r e  s o  s m a l l .  In c o n t r a s t ,  we m a k e  m o r e  s u b a s s e m b l i e s  t h a n  the  
B r i t i s h  do and  u s e  l e s s  d e t a i l s  in  f i na l  a s s e m b l y .  Thus ,  we u se  f e w e r  
p e o p l e  in  f i na l  a s s e m b l y  than  do the  B r i t i s h .  

A m o n g  o t h e r  t h i n g s - - a n d  I m u s t  a d m i t  th i s  was  a s u r p r i s e - - w e  
found tha t  we could  a c t u a l l y  bu i ld  t h i s  a i r p l a n e  at m u c h  l e s s  t han  o u r  
o wn  p r e d i c t e d  we igh t .  

C h a r t  26, page  37. - - B a s e d  on the  c h a n g e s  we put  in,  the  a i r p l a n e  
was  s u p p o s e d  to  we igh  54, 000 pounds .  As it  c a m e  o u t - - a n d  we a r e  
bu i ld ing  t h r e e  v a r i a t i o n s  of  the  a i r p l a n e  at the  m o m e n t - - i t  w e i g h s  
52 ,200  pounds .  As c o m p a r e d  to the  54, 000 th i s  r e p r e s e n t s  an  u n d e r -  
w e i g h t  of  1 ,800  pounds ,  w h i c h  is  qui te  u n u s u a l .  T h e r e  w e r e  a lo t  of  
r e a s o n s .  On e l e c t r i c  w i r i n g  a l o n e - - t h e  cockp i t  i s  a good  e x a m p l e - -  
we s a v e d  700 pounds .  In s h o r t ,  o u t s i d e  of s u c h  i t e m s  as  the  g u n s - -  
w h i c h  we a d d e d - - t h e  A m e r i c a n  p l ane  is  l i g h t e r  t h a n  the  B r i t i s h  e q u i v a -  
l en t ,  d e s i g n  i t e m  fo r  d e s i g n  i t e m .  

C h a r t  27, page  38. - - F i n a l l y ,  t h i s  l a s t  p i c t u r e  s h o w s  you tha t  the  
B - 5 7  does  i n d e e d  f ly .  

CAPTAIN HALE:  Si r ,  t h i s  was  r i g h t  down the  b e a m  and it l ooks  
as  if  we a r e  g l u e d  to M a r t i n  f r o m  now on.  T h a n k s  a lot .  

( 1 7  J u n e  1 9 5 4 - - 4 5 0 ) S / i j k  
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