
L61-20 

i ' : !  ~ ~ : : !  . . . .  i '̧  ̧ i ~:~ ~ i i I I  ~ ,  

MODERN WAR IN HISTORICAL PERSPECTIVJE', 

Dr, R i c h a r d  M. Leighton  

NOTICE 

Th~s l e c tu r e  ha~J not been edi ted by the s p e a k e r .  It has 
been r e p r o d u c e d  d i r e c t l y  f r o m  the r e p o r t e r ' s  notes  for  the 
s tuden ts  and facu l ty  for  r e f e r e n c e  and s tudy p u r p o s e s .  

No d i r e c t  quota t ions  a r e  to be made  e i t he r  in wr i t t en  
r e p o r t a  or  in o r a l  p r e s e n t a t i o n s  based  on this  unedi ted copy.  

Reviewed by: Colone l  Tom W_, Si l ls ,  USA 

Date~ ~ October  1960 
i i i i  i [ i i i  i : -  ___  - ,  - j  : i 

INDUSTRIAL  COi 'LEGE OF THE ARMED FORCES 

WASHINGTON,  D. C. 

1960-I961 



M O D E R N  WAR IN H I S T O R I C A L  P E R S P E C T I V E  

12 S e p t e m b e r  1960 

CONTENTS 

Page 

S P E A K E R - - D r .  R i c h a r d  M. L e i g h t o n ,  M e m b e r  of the  F a c u l t y ,  
L u d u s t r i a l  C o l l e g e  of the  A r m e d  F o r c e s  . . . . . . . . . . . . . . . . . . . .  

G E N E R A L  DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  
26 

This lecture has not been edited by the speaker 
it has been reproduced directly from the reporter's 

notes for the students and faculty for reference and 
study purpose. 

No direct quotations a~a to be made either in 
written report or in ..... ' o,~ presentations based on 
this unedited copy. 

. 

7 Reviewed By: "- ~-~-. Date D 

R e p o r t e r :  R a l p h  W. B e n n e t t  

. . . . . . .  \ ; i "  ' t  a.. 

h,T~I':".L.~.~ i- U P~ L~ ;2.0 

P u b l i c a t i o n  No. L61-20 

I N D U S T R I A L  C O L L E G E  O F  THE A R M E D  F O R C E S  

W a s h i n g t o n ,  D. C.  



MODERN WAR IN HISTORICAL PERSPECTIVE 

12 September 1960 

DR. L E I G H T O N :  G e n e r a l  Mundy,  A d m i r a l  P a t r i c k ,  e s t e e m e d  

c o l l e a g u e s ,  m e m b e r s  of the  s t u d e n t  c l a s s :  Good m o r n i n g .  

T h i s  m o r n i n g ,  as  we c o m e  to the  end  of our  b r i e f  s u r v e y  of m o d e r n  

w a r f a r e ,  I p r o p o s e  to  g ive  you  an  h i s t o r i a n ' s  a n a l y s i s  of s o m e  of the  r e v o -  

l u t i o n a r y  m i l i t a r y  d e v e l o p m e n t s  of ou r  own day .  A f t e r  the  t w o - d a y s  d o s a g e  

of t e c h n i c a l  w i s d o m  you  i m b i b e d  l a s t  week ,  you  m a y  f ind  t h i s  a l i t t l e  v a g u e  

and  e l u s i v e ,  b e c a u s e - - y o u  m a y  a s  w e l l  know i t  now,  g e n t l e m e n - - I  a m  

not  a n  e x p e r t  on m o d e r n  w e a p o n s ,  t h o u g h  I know a l i t t l e  about  s o m e  

a n c i e n t  o n e s .  I a m  not  e v e n  an  e x p e r t  on the  h o r s e  c a v a l r y .  

H o w e v e r ,  I do have  an  i d e a - - y o u  m i g h t  e v e n  c a l l  i t  a t h e o r y .  Suppose  

I l a y  i t  out  on the  chopp ing  b l o c k  r i g h t  now.  The  i n t r o d u c t i o n  of n u c l e a r  

and  l o n g - r a n g e  m i s s i l e  w e a p o n s  in to  weapon  s y s t e m s  d u r i n g  the  p a s t  f i f t e e n  

y e a r s  h a s  had  a t e r r i f i c  and  u p s e t t i n g  i m p a c t  on e s t a b l i s h e d  m i l i t a r y  s y s -  

t e m s  and  e s t a b l i s h e d  i d e a s  about  w a r .  Above  a l l ,  i t  h a s  p r o d u c e d  a r e v o -  

l u t i o n a r y  p s y c h o l o g y  a m o n g  e x p e r t s  and  l a y m e n  a l i k e - - a  f e e l i n g  t h a t  the  

e v o l u t i o n  of w a r f a r e  h a s  r e a c h e d  a s h a r p  t u r n i n g  po in t ,  and  gone off in  

an  e n t i r e l y  new d i r e c t i o n - - o n e  m i g h t  add,  a t  b r e a k n e c k  s p e e d .  To an  

h i s t o r i a n ,  t h i s  i s  a f a m i l i a r  p h e n o m e n o n .  T h e r e  h a s  a l w a y s  b e e n  a t e n -  

denc y ,  in  the  face  of r e v o l u t i o n a r y  d e v e l o p m e n t s ,  to a s s u m e  t h a t  e v e r y t h i n g  

about  t h e m  i s  new and  r e p r e s e n t s  a c l e a n  b r e a k  w i t h  the  p a s t .  

But  r e v o l u t i o n s ,  a f t e r  a l l ,  a r e  r e v o l u t i o n s  on ly  in  the  c o n t e x t  of the  

p a s t  t h e y  a t t e m p t  to b r e a k  a w a y  f r o m ,  and  the  m o s t  r e v o l u t i o n a r y  of a l l  



conce ivab l e  r e v o l u t i o n s  could only  be u n d e r s t o o d  in  tha t  context .  As 

a m a t t e r  of h i s t o r i c a l  fact ,  no r evo lu t i on  tha t  has  e v e r  o c c u r r e d  has  

s u c c e e d e d  in  m a k i n g  a r e a l l y  c l ean  b r e a k  with the  pas t ;  and m o s t  of them 

have held  on to m u c h  m o r e  of t h e i r  i n h e r i t e d  luggage than  t hey  have m a n a g e d  

to d i s c a r d .  

The f i r s t  point  I want  to make  about  the p r e s e n t  r e v o l u t i o n  in  m i l i -  

t a r y  t echno logy  is  th i s :  This  r evo lu t i on  i s ,  i t  s e e m s  to me,  an ou tg rowth  

and a con t inua t ion  of t e c h n i c a l  deve lopmen t s  in w a r f a r e  which  have been  

going on for  m o r e  than  hal f  a c e n t u r y .  T h e i r  r e v o l u t i o n a r y  c h a r a c t e r  l i e s ,  

not in  a change of d i r ec t i on ,  but in the speed  and a b r u p t n e s s  with which 

t hey  have c a r r i e d  tha t  deve lopmen t  f o r w a r d .  

Second, t h i s  r evo lu t ion ,  which  i s  m a i n l y  a r e v o l u t i o n  in  l o n g - r a n g e  

weaponry ,  has  o c c u r r e d  in the  m i d s t  of a m u c h  b r o a d e r  and deepe r  t r a n s -  

f o r m a t i o n  of w a r f a r e  in a l l  i t s  a s p e c t s - - a  t r a n s f o r m a t i o n  tha t  began  s o m e -  

th ing  l ike  a c e n t u r y  and a ha l f  ago.  

Now, I have no in ten t ion  of b e l i t t l i n g  the i m p a c t  of the new weapons  

on the face  of w a r f a r e .  We m i g h t  li~k~n i t  to the t e s t  exp los ion  in the P a c i f i c  

which  wiped out a whole i s l and .  Yet the b r o a d  face of the P a c i f i c  Ocean,  

wi th  on ly  one s m a l l  w a r t  r e m o v e d ,  s t i l l  looks p r e t t y  m u c h  the s a m e .  

We have ye t  to see  what n u c l e a r  weapons  wi l l  a c t u a l l y  do to the  face of 

w a r f a r e ;  the a tomic  ba t t l e f i e ld  e x i s t s ,  a s  yet ,  only  in  the f e r t i l e  i m a g i n -  

a t ions  of H e n r y  A. K i s s i n g e r  and F e r d i n a n d  Otto Miksche .  But I th ink  

t h e r e  a r e  sound r e a s o n s  to expec t  tha t  the u n d e r l y i n g  m o v e m e n t s  which  

have been  going on for  the p a s t  150 y e a r s ,  and which  cons t i tu te  a f u n d a m e n t a l  



t r a n s f o r m a t i o n  of w a r f a r e ,  a r e  s t i l l  m o v i n g  in  the  s a m e  g e n e r a l  d i r e c t i o n s .  

Wel l ,  t h a t ' s  the  t h e o r y .  The  c h a r t  o v e r  t h e r e  s h o w s  you the  o r d e r  

of t o p i c s  I w i l l  fo l low in  d e v e l o p i n g  i t .  I ' l l  s t a r t  w i t h  s o m e  g e n e r a l  o b s e r -  

v a t i o n s  on w a r s  and  r e v o l u t i o n s ;  m o v e  f r o m  t h e r e  in to  a b r i e f  a n a l y s i s  

of the  c u r r e n t  r e v o l u t i o n  in  f i r e p o w e r  in  i t s  h i s t o r i c a l  con t ex t ;  t h e n  d e s c r i b e  

the  m a i n  f e a t u r e s  of the  l a r g e r  m i l i t a r y  r e v o l u t i o n  of m o d e r n  t i m e s ,  of 

w h i c h  the  f i r e p o w e r  r e v o l u t i o n  i s  on ly  one f a c e t .  F i n a l l y ,  w i t h  s o m e  t r e p -  

i d a t i o n ,  I w i l l  h a z a r d  s o m e  c o n j e c t u r e s  a s  to the  p r o b a b l e  c o u r s e  of w a r -  

f a r e  i n  the  not  v e r y  d i s t a n t  f u t u r e .  

F i r s t ,  a f ew w o r d s  on w a r s  and  r e v o l u t i o n s  in  g e n e r a l .  

In a l l  the  h i s t o r y  of w a r f a r e ,  the  m o s t  r e v o l u t i o n a r y  r e v o l u t i o n ,  

I s h o u l d  i m a g i n e ,  m u s t  have  b e e n  the  i n t r o d u c t i o n  of w a r f a r e  i t s e l f  i n to  

h u m a n  s o c i e t y .  Of c o u r s e ,  we c a n n o t  da te  t h i s  r e v o l u t i o n  v e r y  p r e c i s e l y .  

A lot  d e p e n d s  on wha t  we m e a n  b y  w a r .  W a r  in  the  b r o a d  s e n s e  of g r o u p  

c o m b a t  Wfthin a s p e c i e s  i s  f a r  o l d e r  t h a n  m a n  h i m s e l f ,  s i n c e  i t  h a s  been ,  

and  i s ,  w a g e d  b y  m a n y  a n i m a l s .  An t s  a n d  s o m e  of the  o t h e r  s o c i a l  i n s e c t s  

p r a c t i c e d  w a r  in  h i g h l y  o r g a n i z e d  f o r m s  long  b e f o r e  m a n  a p p e a r e d  on e a r t h ,  

and  p r e s u m a b l y  w i l l  con t i nue  to do so  long  a f t e r  he i s  gone .  

But  w a r  a s  a h i g h l y  o r g a n i z e d  i n s t i t u t i o n  of h u m a n  s o c i e t i e s ,  w i th  

w e l l - d e f i n e d  l e g a l  and  m o r a l  s a n c t i o n s ,  c o d e s  of conduc t ,  and  e x p l i c i t  

o b j e c t i v e s ,  i s  no o l d e r  t han  N e o l i t h i c  m a n - - s a y ,  10, 000 y e a r s  o r  l e s s .  

T h i s  m e a n s  t h a t  m a n  h a s  b e e n  a p e a c e - l o v i n g  a n i m a l  fo r  m o r e  t h a n  99 p e r -  

c en t  of h i s  l i fe  on e a r t h .  T h e r e  i s  no r e a l  e v i d e n c e  of w a r l i k e  t e n d e n c i e s  

in  P a l e o l i t h i c  m a n - - t h a t  b e e t l e - b r o w e d ,  c l u b - w i e l d i n g ,  s k i n - c l o t h e d  Old  
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Stone Age c h a r a c t e r  who d ragged  his  woman along by he r  h a i r - - w a r l i k e ,  

t ha t  i s ,  in  any  sense  that  p e r m i t s  m e a n i n g f u l  c o m p a r i s o n  with c iv i l i z ed  

w a r f a r e .  

At a l l  even t s ,  war  has  p r o v e d  to be one of the toughes t ,  m o s t  v iab le ,  

m o s t  cont inuous  of c iv i l i z ed  i n s t i t u t i o n s .  No c iv i l i z a t i on  tha t  we know of 

has  m a n a g e d  to get  a long without  i t .  F o r  our  own c iv i l i za t ion ,  Quincy 

Wright ,  in his  m o n u m e n t a l  s tudy of war ,  has  l i s t ed  a to~al of 305 w a r s  in  

the  l i t t le  m o r e  than four  c e n t u r i e s  f r o m  the end of the 15th c e n t u r y  to the 

ou tb r eak  of World  War  H. 

What r o l e  war  p lays  in the g rowth  o r  dec l ine  of c i v i l i z a t i o n s  is  u n c e r -  

ta in ,  and l i ke ly  to r e m a i n  so.  In the l a t t e r  p a r t  of the l a s t  c e n t u r y  i t  was 

f a sh ionab le  to r e g a r d  war  as n a t u r e ' s  e l i x i r  for  b r e e d i n g  the m a s c u l i n e  

v i r t u e s ,  the g r e a t  n a t u r a l  s e l e c t o r  for  weeding out the unf i t  in the con te s t  

for  s u r v i v a l  both among ind iv idua l s  and among  na t ions  and c i v i l i z a t i o n s .  

The l a t t e r  idea  was d e r i v e d  ana log i ca l l y ,  and, of c o u r s e ,  v e r y  u n s c i e n t i f -  

i ca l ly ,  f r o m  D a r w i n ' s  t h e o r y  of n a t u r a l  b io log i ca l  s e l e c t i o n .  It i s  not  v e r y  

fash ionab le  today.  Throughou t  m o s t  of i t s  h i s t o r y ,  war  has  been,  i f  any-  

thing,  bane fu l ly  s e l e c t i v e  as  a w e e d e r - o u t e r ,  s ince  i t s  v i c t i m s  have been  

m o s t l y  the c r e a m  of s o c i e t y ' s  young, s t rong ,  adul t  manhood .  In the 20th 

cen tu ry ,  of cou r se ,  the s e l e c t i o n  has become  m u c h  l e s s  d i s c r i m i n a t i n g .  

As for  the c a u s e s  of war ,  it  has  been  b l a m e d  on e v e r y t h i n g  f r o m  

o r i g i n a l  sin and m a l e v o l e n t  s p i r i t s  to cu l tu re  lag, i m p e r i a l i s m ,  m i l i t a r i s m ,  

e c o n o m i c  greed ,  inna te  a g g r e s s i v e n e s s  of human soc ie ty ,  the m a c h i n a t i o n s  

of wicked  men ,  and the c u s s e d n e s s  of human  n a t u r e .  P a r t i c u l a r  war s ,  of 
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cou r se ,  a r e  a lways  b l a m e d  on the e n e m y .  

F ina l ly ,  j u s t  a r e m i n d e r ,  p e r h a p s  u n n e c e s s a r y ,  that  t he r e  have 

been  m a n y  e a r l i e r  r evo lu t ions  in w a r f a r e  be fo re  those  of the 19th and 

20th c e n t u r i e s  which cons t i tu te  m y  m a j o r  t heme  th is  m o r n i n g .  P e r h a p s  

the m o s t  pe r t i nen t  obse rva t i on  to be made  i s  that  t he r e  have been  long 

p e r i o d s  without r e v o l u t i o n - - f o r  example ,  the f ive or s ix  c e n t u r i e s  dur ing  

which  the Roman  legion domina ted  w a r f a r e ,  or  the p e r i o d  of the l l th  to 

the 14th c e n t u r i e s ,  when m a i l e d  c a v a l r y  r u l e d  E u r o p e a n  ba t t l e f i e ld s ,  or  

the cen tu ry  of f o r m a l ,  p r o f e s s i o n a l i z e d ,  l i m i t e d  w a r f a r e  that  p r e c e d e d  

the F r e n c h  Revolut ion.  

Change has  u s u a l l y  come s lowly  in human  a f f a i r s ,  and in  none m o r e  

s lowly  than  in the m o d e s  of w a r f a r e .  In r e t r o s p e c t ,  we can p e r c e i v e  that  

a p a r t i c u l a r  e v e n t - - t h e  s l a u g h t e r  of the F r e n c h  c h i v a l r y  by  E n g l i s h  bowmen  

at C recy ,  or  the c u r i o u s l y  u n d r a m a t i c  v i c t o r y  of the F r e n c h  Revo lu t i ona ry  

c o n s c r i p t s  at  V a l m y - - m a r k e d  the beg inn ing  of a pe r iod  of s i gn i f i c an t  change.  

But the a c t o r s  in the d r a m a ,  who hadn ' t  got the Word, u s u a l l y  s t u m b l e d  

on in  t h e i r  o ld - f a sh ioned  conveyances  in the o l d - f a s h i o n e d  way, and only  

g r a d u a l l y  and fo r tu i tous ly  found the pa ths  that,  to us,  s e e m  so c l e a r l y  

m a r k e d  out for  them by e a r l i e r  even t s .  

The i m m e n s e  i n c r e a s e  in  f i r e p o w e r - - a n d  I now move  to m y  second  

t o p i c - - i s ,  i t  s e e m s  to me ,  the c e n t r a l  and o v e r r i d i n g  fact  in the c u r r e n t  

m i l i t a r y  revo lu t ion .  Withou~t going into t e c h n i c a l i t i e s ,  about which  you, 

in any case ,  know c o n s i d e r a b l y  m o r e  than I - - l e t  me  t r y  to ana lyze  what 

a p p e a r  to m e  to be the i m p l i c a t i o n s  of th is  m o d e r n  weaponry  in  the l ight  of 

5 



h i s t o r i c a l  t r e n d s  in  f i r e p o w e r .  

The  e s s e n c e  of t h i s  r e v o l u t i o n ,  l e t  u s  s a y ,  l i e s  f i r s t  in  the  d e s t r u c -  

t i v e n e s s  of the  new w e a p o n s ,  and  s e c o n d  in  t h e i r  s p e e d  of d e l i v e r y  o v e r  

g r e a t  d i s t a n c e s .  

Now, no te  the  q u a l i f i c a t i o n s  and  L imi t a t i ons  i m p l i c i t  in  t h i s  s t a t e -  

m e n t .  N e i t h e r  s p e e d  of d e l i v e r y  n o r  d i s t a n c e - - t h a t  i s ,  r a n g e - - i s  in  i t s e l f  

a s i g n i f i c a n t  a d v a n c e  o v e r  the  w e a p o n r y  of W o r l d  W a r  II o r  e v e n  e a r l i e r .  

O n l y  when  the  two a r e  c o m b i n e d  in  a l o n g - r a n g e  b a l l i s t i c  m i s s i l e  do we 

ge t  a r e a l l y  new f a c t o r  in  w a r f a r e .  Nor ,  s t r i c t l y  s p e a k i n g ,  do the  new 

w e a p o n s  p r o v i d e  a n o t a b l y  g r e a t e r  c a p a b i l i t y  f o r  d e s t r u c t i o n  t h a n  e a r l i e r  

w e a p o n s  and  m o d e s  of w a r f a r e .  C i t i e s  and  t h e i r  p o p u l a t i o n s  have  b e e n  

d e s t r o y e d  b e f o r e ,  and  qu i te  a s  t h o r o u g h l y  a s  H i r o s h i m a .  The  d i f f e r e n c e  

i s ,  b e f o r e  i t  took  l o n g e r ,  and  i t  r e q u i r e d  m o r e  e f f o r t .  I t  i s  the  e a s e  and  

r a p i d i t y  w i t h  w h i c h  m a n  c a n  now d e s t r o y - - t h r o u g h  the  s p e e d  of d e l i v e r y  

of the  weapon ,  a n d  the  i n s t a n t a n e o u s  r e l e a s e  of i m m e n s e  e n e r g i e s - - t h a t  

c h a r a c t e r i z e  t o d a y ' s  r e v o l u t i o n  in  w a r f a r e .  

My  po in t  i s  t h a t  i f  we a t t e m p t  to  c h a r a c t e r i z e  t he  e s s e n c e  of the  

p r o b a b l e  i m p a c t  of the  new w e a p o n s  on w a r f a r e ,  we c a n  h a r d l y  do so  in  

t e r m s  of d e s t r u c t i v e n e s s .  The  new w e a p o n s  w i l l  no t  n e c e s s a r i l y  m a k e  

w a r f a r e  m o r e  d e s t r u c t i v e  t h a n  i t  h a s  b e e n  in the  p a s t .  E v e n  i f  we g r a n t  

the  p o s s i b i l i t y  of o b l i t e r a t i n g ,  s a y ,  e i g h t y  p e r c e n t  of the  p o p u l a t i o n  of a 

c o n t i n e n t ,  and  r e d u c i n g  the  s u r v i v o r s  to  s a v a g e r y ,  t h e n  we m u s t  a l s o  

a s s u m e  the  p o s s i b i l i t y ,  w h i c h  i s  no m o r e  n o r  l e s s  s p e c u l a t i v e ,  t h a t  a s e r -  

i e s  of o l d - f a s h i o n e d  n o n - n u c l e a r  w a r s ,  on the  s c a l e  of ou r  r e c e n t  two w o r l d  
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w a r s ,  migh t ,  ove r  a p e r i o d  of, say ,  a c en tu ry ,  p roduce  p r e c i s e l y  the 

s a m e  r e s u l t .  Th i s  i s  f a r  f r o m  fanc i fu l .  The Mongol  conques t s  in  sou th -  

w e s t e r n  As i a  in  the 13th cen tu ry ,  the r e l i g i o u s  w a r s  of the e a r l y  17th cen-  

t u r y  in  c e n t r a l  Eu rope ,  and the Ta ip ing  Rebe l l i on  in China  in the  l a s t  cen -  

t u ry ,  a l l  c aused  devas t a t i on  on a l oca l  and r e g i o n a l  s c a l e  of th i s  g e n e r a l  

o r d e r  of magn i tude .  In sho r t ,  what  m a k e s  w a r s  d e s t r u c t i v e  i s  not p r i m -  

a r i l y  the c a p a b i l i t i e s  of weapons ,  but  the m a n n e r  in which  m e n  use  t hem.  

( CHART - F i r e p o w e r  I) 

I d a r e s a y  you have a l l  s een  t h i s  kind of th ing be fo re .  I show i t  to 

you m e r e l y  to r e f r e s h  you r  m e m o r i e s .  It  p o r t r a y s  the d e v e l o p m e n t  of 

f i r e p o w e r  th rough  the ages  in t e r m s  of the e n e r g i e s  u sed .  

As you can see  at  a g lance ,  t h e r e ' s  not  an a c c u r a t e  m e a s u r e m e n t  

on i t .  However ,  I th ink  i t  conveys  the point  I have in  m i n d - - t h a t  f i r e p o w e r  

depended  for  t h o u s a n d s  o f  y e a r s  on the l i m i t e d  fo rce  of m u s c l e  power  and 

m e c h a n i c a l  power .  Beg inn ing  about  the 15th c e n t u r y  of our  e r a ,  gunpowder  

p rov ided  a m u c h  m o r e  potent  e n e r g y .  H igh  e x p l o s i v e s ,  coming  a t  the 

end of the 19th cen tu ry ,  a u g m e n t e d  th i s  by  s e v e r a l  f a c t o r s .  F ina l l y ,  

n u c l e a r  e n e r g y  has  m u l t i p l i e d  high exp los ive  fo r ce  b y - - s h a l l  we s a y - -  

a f a c to r  of a m i l l i o n ?  

(Cha r t  off) 

But have  you e v e r  thought  of the g rowth  of f i r e p o w e r  in t e r m s  of 

e f f i c i en t  use  of e n e r g y ?  By e f f i c i e n c y  I m e a n  both e c o n o m y  in the  u se  of 

fo rce ,  as  r e l a t e d  to the pu rpose ,  and a c c u r a c y  in s t r i k i n g  the t a r g e t .  

(CHART - F i r e p o w e r  H) 
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If we look at  i t  th i s  way, we see  a p r o g r e s s i v e  deve lopmen t  in e a c h  

of the f i r s t  two " e n e r g y  e r a s " - - m i s s i l e  power  and gunpowder ,  tha t  i s - -  

as  the s c i e n c e  of w a r f a r e  a ch i eved  m o r e  and m o r e  e f fec t ive  k i l l ing  power  

unde r  the  f ixed c e i l i n g s  of the e n e r g y  a v a i l a b l e .  F r o m  th i s  point  of v iew,  

the deve lopmen t  of f i r e p o w e r  r e a c h e d  a high p la teau  t o w a r d  the end of 

each  of t hese  two e r a s - - w i t h  the p e r f e c t i o n  of m i s s i l e r y  and s i e g e c r a f t  

in the c l a s s i c a l  pe r iod ,  ex tend ing  wi th  l i t t l e  or  no f u r t h e r  deve lopmen t  

into the C h r i s t i a n  e r a ,  and with the p e r f e c t i o n  of r i f l e d  f i r e a r m s  in  the 

la te  19th cen tu ry .  

I see  no way to  m e a s u r e  the deg ree  of p e r f e c t i o n  in each  case ,  but 

i t  s e e m s  to me  tha t  the two p l a t eaus  r e p r e s e n t  v e r y  n e a r l y  the s a m e  l eve l  

of a c h i e v e m e n t .  Both the E n g l i s h  longbow of the 14th c e n t u r y  and the m o d -  

e r n  r i f l e  a r e  u l t i m a t e  weapons ,  or  v e r y  n e a r l y  so, in t e r m s  of e c o n o m y  

of fo rce  and a c c u r a c y  of d e l i v e r y .  

But the 19th c e n t u r y  b rought  two r e v o l u t i o n s  in f i r e p o w e r .  One was  

the deve lopmen t  of r i f l e d  f i r e a r m s ,  as  jus t  men t ioned .  The o the r  was  the 

r e f i n e m e n t  of the technique  of b r i n g i n g  exp los ive  fo rce  d i r e c t l y  to b e a r  on 

the t a rge t ,  i n s t e a d  of u s ing  i t  to p r o p e l  an i n e r t  p r o j e c t i ~  w l i i c h s t r u c k  

the t a r g e t .  Gunpowder  had, of cou r se ,  been  u sed  e a r l i e r  as  an  exp los -  

ive ,  but At was  not v e r y  e f fec t ive  as  such  un t i l  i t s  i n t roduc t ion  into nava l  

w a r f a r e  in the f i r s t  ha l f  of the 19th cen tu ry ,  when s h e l l - f i r e ,  u s ing  o r d i n a r y  

b lack  powder  as  an exp los ive ,  made  the u n a r m o r e d  wooden w a r s h i p  obso-  

le te .  Tha t  was  the r e a l  s i g n i f i c a n c e  of tha t  b l ack  day for  the  Union, in 

Apr i l ,  1862, When the C o n f e d e r a t e  i r o n c l a d ,  V i r g i n i a ,  made  a s h a m b l e s  
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of the F e d e r a l  w a r s h i p s  b lockad ing  N o r f o l k - - t h e  day be fo re  the Moni to r  

a r r i v e d  on the scene .  

W-~th the advent  of high exp los ives  l a t e r  in  the cen tu ry ,  exp los ive  

f i r e p o w e r  came  into i ts  own in land w a r f a r e ,  and the age of high exp los ives  

can p r o p e r l y  be da ted  f r o m  th is  t ime .  In the p r e s e n t  cen tu ry ,  despi te  

the p a r a l l e l  cha l l enge  of the m a c h i n e  gun, exp los ive  f i r e p o w e r  in she l l s  

and a e r i a l  bombs  had become  the dominan t  fo rce  in w a r f a r e  even  be fo re  

tha t  August  day f i f teen  y e a r s  ago when the awful  exp los ive  fo rce  of n u c l e a r  

e n e r g y  c a r r i e d  the f i r e p o w e r  r e v o l u t i o n  into the wild blue y o n d e r .  

But f r o m  the s tandpoin t  of e conomy  of fo rce ,  the  m o s t  consp icuous  

f ea tu r e  of th is  e r a  of f i r e p o w e r  is  was te  and o v e r k i l l .  I wonder  if  anyone 

has  t r i e d  to ca l cu l a t e  how much  of the b l a s t  and t h e r m a l  ef fec t  of an H-bomb,  

a c c u r a t e l y  exploded over ,  say,  T i m e s  Square ,  would be was ted  on the a i r  

space  be tween  v i c t i m s  and bui ld ings ,  or  expended in vapor i z ing ,  l iquefy-  

ing, and pu lve r i z i ng  t a r g e t s  which~ for  p r a c t i c a l  p u r p o s e s  it  would have 

been  a m p l y  su f f i c i en t  m e r e l y  to k i l l  or  demo l i sh .  How ef f ic ien t ly ,  by con-  

t r a s t ,  a s ing le  o l d - f a s h i o n e d  TNT bomb expends  i ts  m o d e s t  e n e r g y !  And 

how m u c h  m o r e  e f f i c ien t  s t i l l  is  a s ing le  a c c u r a t e l y  a i m e d  r i f l e  bu l le t !  

This  i s  why, gen t l emen ,  I ca l l  th i s  the age of ove rk i l l ;  and why th is  t r e n d  

l ine p lunges  down to ze ro .  

(Char t  off) 

And th is  is  a l so  why I date the beginning  of the age of ove rk i l l ,  not f i f teen  

y e a r s  ago, when n u c l e a r  weapons were  i n t r o d u c e d  into w a r f a r e ,  but m o r e  

than  ha l f  a c e n t u r y  ago, when high exp lo s ive s  r e v e r s e d  the t r e n d  toward  
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i n c r e a s i n g  e f f i c i ency  in the use  of f i r e p o w e r  e n e r g y .  

T h e r e  is  a r e m a r k a b l y  c lose  analogy,  I th ink,  be tween  the p r e s e n t  

s i t ua t ion  and tha t  ex i s t ing  at  the beginning  of the age of gunpowder .  Then,  

as now, the  e n e r g i e s  ava i l ab l e  s e e m e d  t i t an ic ,  bound less ,  u n c o n t r o l l a b l e .  

To p r o f e s s i o n a l  s o l d i e r s  t r a i n e d  in the s o p h i s t i c a t e d  weaponry  of m i s s i l e  

power ,  the i n a c c u r a c y  and o v e r k i l l  of the f i r s t  c u m b e r s o m e  b o m b a r d s  

and hand-guns  of the 15th and 16th c e n t u r i e s  m u s t  have s e e m e d  a l m o s t  

l ud i c rous .  And ye t  the d i f f e r e n c e s  be tween  the two s i t ua t ions  a r e  equa l ly  

s ign i f i can t .  Po t en t  though gunpowder  was,  it  was not  a power  to be was ted .  

F r o m  the beginning  i t  p r e s e n t e d  a double c h a l l e n g e - - t o  i n c r e a s e  the output 

of ene rgy ,  and to i m p r o v e  the e f f i c i ency  of i t s  use .  

But n u c l e a r  e n e r g y  o f fe r s  an e m b a r r a s s m e n t  of r i c h e s .  It i s  d i f f icul t  

to f ind u s e s  for  i t s  e n e r g y  output which  wi l l  not  o v e r r e a c h  the u l t i m a t e  

a i m s  that  can be env i s aged  for  it,  and, m o r e  to the  point ,  which wi l l  not 

r e c o i l  upon the u s e r  h i m s e l f .  The cha l l enge  of n u c l e a r  exp los ives  i s ,  in  

shor t ,  one of r educ ing ,  not  i n c r e a s i n g ,  the y ie ld .  P r o g r e s s  has  been  made ,  

of c o u r s e ,  in developing l ow-y i e ld  weapons;  but  t h e r e  is  l i t t l e  i ncen t ive  to 

i m p r o v e  e f f ic iency ,  s ince  the upper  l i m i t s  of d e s t r u c t i v e  power  r e m a i n  so 

fa r  above and beyond any  conce ivab le  use  to which mank ind  can put t h e m - -  

excep t  to d e s t r o y  his  own s p e c i e s .  

Topic  HI. The r e v o l u t i o n  in f i r e p o w e r  which bequea thed  us the age 

of o v e r k i l l  was p a r t  of a l a r g e r  m o v e m e n t .  The pas t  c e n t u r y  and a ha l f  

has  w i t n e s s e d  p robab ly  the m o s t  f undamen ta l  r e v o l u t i o n  in w a r f a r e  tha t  man  

has e x p e r i e n c e d  s ince  war  b e c a m e  an o r g a n i z e d  ac t i v i t y  of h ighly  o r g a n i z e d  
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soc i e ty .  
/ Like m o s t  long r e v o l u t i o n s ,  th i s  one is  a c t u a l l y  c o m p o s e d  of a s e r i e s  

of four  ove r l app ing  and i n t e r r e l a t e d  l e s s e r  r e v o l u t i o n a r y  m o v e m e n t s .  

(CHART - M i l i t a r y  Revolu t ion  2) 

F i r s t ,  a r evo lu t i on  in manpower ,  which p roduced  the m o d e r n  phen-  

omenon  of m a s s  a r m i e s - - a n d ,  on a l e s s e r  sca le ,  nav ies  and a i r  f o r c e s - -  

the " a r m e d  h o r d e , "  s o - c a l l e d ,  which so d i s t r e s s e d  Mr.  Hoffman N i c k e r s o n  

a few y e a r s  ago.  To th is  r evo lu t ion ,  a b y - p r o d u c t  of popula t ion  growth,  

m o d e r n  n a t i o n a l i s m ,  and the m o d e r n  c e n t r a l i z e d  n a t i o n - s t a t e ,  Mr.  Wal te r  

Mi l l i s  has  a t t ached  the i r o n i c  label ,  the d e m o c r a t i z a t i o n  of war .  

{CHART - M i l i t a r y  Revo lu t ion  2) 

Second, an economic ,  p r i m a r i l y  i n d u s t r i a l ,  r evo lu t ion ,  ba sed  on a 

new t echno logy  of m a c h i n e s  and power .  Th rough  the s u c c e s s i v e  d i s c o v e r y  

and c o n t r o l  of new s o u r c e s  of p o w e r - - s t e a m ,  e l e c t r i c i t y ,  i n t e r n a l  combus t i on  

fuels ,  n u c l e a r  e n e r g y - - a n d  by h a r n e s s i n g  these  e n e r g i e s  to m a c h i n e s ,  th i s  

r e v o l u t i o n  has m~chan i zed  i n d u s t r i a l  and a g r i c u l t u r a l  p roduc t ion  and t r a n s -  

po r t a t i on .  Mechan iza t ion ,  in  tu rn ,  has  made  it  pos s ib l e  to p roduce  in 

m a s s i v e  quan t i t i e s  the mun i t i ons ,  food, c lo th ing,  and o the r  c o m m o d i t i e s  

needed  in war ,  and to move  t hem ove r  i m m e n s e  d i s t a n c e s .  And, t h rough  

the e n e r g y  of e l e c t r i c i t y ,  we have a c q u i r e d  the power  of v i r t u a l l y  i n s t a n -  

t aneous  c o m m u n i c a t i o n  ove r  even  g r e a t e r  d i s t a n c e s .  I n  sho r t ,  the h a l l m a r k s  

of th is  e c o n o m i c - t e c h n o l o g i c a l ,  o r  i n d u s t r i a l ,  r e v o l u t i o n  a r e  power ,  m a s s  

p roduc t ion ,  m a s s  m o v e m e n t ,  and the ann ih i l a t i on  of d i s t ance .  

(CHART - M i l i t a r y  Revolu t ion  3) 

Th i rd ,  a s c i e n t i f i c - t e c h n o l o g i c a l  r e v o l u t i o n  in w e a p o n s - - r e a l l y  a 
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by-product of the economic revolution I have just described, but so devas- 

tating in its impact that we may legitimately think of it as a separate 

movement. Its major characteristic, as I have already shown, has been 

a massive increase in firepower. 

(CHART - MiLitary Revolution 4) 

Fourth, and finally, a revolution in the techniques of management 

and organization. Operating in both the military and the civil spheres, 

this revolution has enabled modern nations to mobilize their material and 

human resources and to coordinate their use in what is sometimes loosely 

referred to as total war. In effect, it has enabled societies to maximize 

their war-making effort. 

So, our military revolution consists of-- 

A revolution in manpower, which has democratized war; 

An economic-technological revolution, which has mechanized and 

quantified war; 

A revolution in weapons, which has multiplied firepower; and 

A managerial revolution, which has maximized war effort. 

(Chart off) 

Now, these four revolutions did not occur all at once, and they have 

developed unevenly. It was the manpower revolution that had the most 

immediate and marked impact on war. What most impressed 19th century 

observers about the changing state of the art was the size of the armies, 

actual or potential, that could now be fielded by the major military powers. 

This was something new in history. Except for the Mongol armies that 
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overran parts of Asia and eastern Europe in the ISth century, forces 

of more than I00, 000 have been virtually unknown before the 19th century. 

Most of the figures cited by classical and medieval chroniclers have been 

proved to be pure fantasy. The most famous case is Herodotus' descrip- 

tion of the army of Xerxes in the invasion of Greece in 480 B.C. For this 

fo rce  Herodotus  t a l l i ed  up with g r e a t  p r e c i s i o n  a t o t a l  of 2,641, 610 f ight ing 

men,  and about the s a m e  n u m b e r  of camp fo l lowers  and s e r v a n t s .  The 

G e r m a n  h i s t o r i a n  Hans De lb ruck  has  poin ted  out tha t  i f  a fo rce  of th i s  s ize  

m a r c h e d  into Greece  f r o m  Sard i s  in  As ia  Minor  v ia  the Hel lespont ,  as  

Herodo tus  s ays  i t  did, the van would have r e a c h e d  T h e r m o p y l a e  be fo re  

the t a i l  could  even  c l e a r  the s t a r t i n g  point  back  in Sa rd i s .  

The re  is  l i t t le  doubt tha t  the a r m i e s  engaged in the f ina l  s t age s  of 

the Napoleonic  war s ,  in 1812, w13, and t14, were  the l a r g e s t  known to h i s -  

t o r y  up to tha t  point .  Napoleon led 650, 000 t r oops  into R u s s i a  in 1812, 

and m u s t e r e d  a l m o s t  as  m a n y  for  the Le ipz ig  and D r e s d e n  campa igns  the 

y e a r  fol lowing.  P e r h a p s  a m i l l i o n  F r e n c h m e n  were  c o n s c r i p t e d  in 1813 

and 1814. What made  th i s  p o s s i b l e  was the power  c e n t e r e d  in the r e v o -  

l u t i o n a r y  g o v e r n m e n t  of F r a n c e  and conso l ida t ed  by Napoleon,  suppor t ed  

by the p a t r i o t i c  popu la r  f e r v o r  bo rn  of s u c c e s s f u l  r evo lu t ion ,  m i l i t a r y  

v i c t o r i e s ,  the  t h r e a t  of f o r e ign  invas ion ,  and, m o r e  g e n e r a l l y ,  the e m o -  

t i ona l  fo rce  of F r e n c h  n a t i o n a l i s m .  

Let  me r e a d  you p a r t  of the d e c r e e  of the r e v o l u t i o n a r y  F r e n c h  Repub-  

l ic  in  1793 announcing  the f i r s t  levee  en m a s s e ,  o r  g e n e r a l  c o n s c r i p t i o n .  

" H e n c e f o r t h ,  " r e a d s  the d e c r e e ,  "un t i l  the e n e m i e s  have been  d r i ven  f r o m  
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the  t e r r i t o r y  of the Republ ic ,  the  F r e n c h  people  a r e  in p e r m a n e n t  r e q u i -  

s i t i on  for  a r m y  s e r v i c e .  The young m e n  s h a l l  go to ba t t le ;  the m a r r i e d  

m e n  s h a l l  fo rge  a r m s  and t r a n s p o r t  p r o v i s i o n s ;  the  women  s h a l l  make  t en t s  

and c lo thes ,  and s h a l l  s e r v e  in  the  h o s p i t a l s ;  the  c h i l d r e n  s h a l l  t u r n  old 

l inen  into l int;  the old m e n  s h a l l  r e p a i r  to the publ ic  p l a c e s ,  to s t i m u l a t e  

the  courage  of the w a r r i o r s  and p r e a c h  the un i ty  of the Republ ic  and 

h a t r e d  of k i n g s . "  

You wi l l  p e r c e i v e  tha t  t h i s  has  a s o m e w h a t  d i f f e r e n t  e m o t i o n a l  f l a -  

vor  f r o m  ano the r ,  m o r e  r e c e n t  document  we can a l l  r e m e m b e r ,  which  

beg ins :  " G r e e t i n g s !  A boa rd  of your  f r i e n d s  and n e i g h b o r s . . . "  Some 

of you a l so  m a y  have no t i ced  tha t  the F r e n c h  Republ ic  was  c o n s c r i p t i n g  

only  young and u n m a r r i e d  men .  In our  own day we do the job m o r e  t h o r -  

oughly,  and a l so  m o r e  m a t t e r - o f - f a c t l y .  

Yet  the  idea  of a na t ion  in a r m s  was  a r a d i c a l  idea  in 1793. It con-  

t a i n s  the g e r m  of a l l  our  m o d e r n  s y s t e m s  of c o n s c r i p t i o n  and s e l e c t i v e  

s e r v i c e ,  u n d e r  which  na t ions  in the 20th c e n t u r y  have put 10 p e r c e n t ,  12 

p e r c e n t ,  and even  l a r g e r  p r o p o r t i o n s  of t h e i r  ~-otal popula t ions  into m i l i -  

t a r y  s e r v i c e .  It f o re shadowed ,  too, the  even  l a r g e r  m o b i l i z a t i o n s  of 

c i v i l i a n  popula t ions  in  w a r t i m e .  

As the 19th c e n t u r y  advanced ,  the m a n p o w e r  a v a i l a b l e  for  wa r  u s e s  

s w e l l e d  to i m m e n s e  p r o p o r t i o n s .  In 1800 the popula t ion  of Eu rope  was  about 

188 m i l l i o n .  By  1950 i t  had g rown to 550 m i l l i o n .  Ac tua l ly ,  du r ing  the 

c e n t u r y  be tween  1815 and 1914, t h e r e  was  r e l a t i v e l y  l i t t l e  m o b i l i z a t i o n  of 

t h i s  g rowing  m a n p o w e r  r e s e r v e .  Our  own Civ i l  War,  in  which  the North 
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put  about  2 .5  mi l l ion  m e n  in un i fo rm,  and the South mob i l i zed  about  

15 p e r c e n t  of i t s  s m a l l  white populat ion,  was an a b e r r a t i o n  in a p e r i o d  

of g e n e r a l l y  s h o r t  and l imi ted  w a r s .  

This  c e n t u r y  a l so  w i t n e s s e d  two quite d i f f e ren t  types  of w a r f a r e - -  

a l m o s t  cont inuous conf l ic t  in co lonia l  a r e a s  be tween  s m a l l  p r o f e s s i o n a l  

E u r o p e a n  t r oops  and p r i m i t i v e l y  a r m e d  na t ive  f o r c e s ,  and a c o n s i d e r a b l e  

deve lopment  of g u e r r i l l a  w a r f a r e .  Meanwhi le ,  a f t e r  1870, m o s t  of the 

E u r o p e a n  p o w e r s  adopted  p e a c e t i m e  c o n s c r i p t i o n  and began  to bui ld  up 

cons t an t l y  l a r g e r  r e s e r v e s  of t r a i n e d  m i l i t a r y  m a n p o w e r ,  r e a d y  for  i n s t an t  

mob i l i za t ion .  It r e m a i n e d  for  the wor ld  w a r s  of th is  c e n t u r y  to r e a p  

the h a r v e s t .  

The e c o n o m i c - t e c h n o l o g i c a l  r evo lu t ion  s p r e a d  r a p i d l y  t h rough  E u r o p e  

and p a r t s  of Nor th  A m e r i c a  dur ing  the c e n t u r y  fol lowing Napo leon ' s  down- 

fa l l  in 1815. In our  own cen tu ry ,  as  you know, it has  cont inued to s p r e a d  

th rough  As ia ,  A f r i c a ,  and Lat in  A m e r i c a .  About the meddle of the 19th 

c e n t u r y  a r evo lu t ion  in w e a p o n r y  a l so  got unde r  w a y - - w i t h  the in t roduc t ion  

of r i f l ed  f i r e a r m s  and f ie ld  a r t i l l e r y ,  heavy  s iege  and nava l  o rdnance ,  and 

i ronc lad ,  s t e a m - p o w e r e d  w a r s h i p s .  Al l  these  p layed  a p a r t  in our  own 

Civi l  War ,  which a l so  fe l t  the f i r s t  i m p a c t  of the economic  r e v o l u t i o n - - f o r  

example ,  in the m i l i t a r y  use  of r a i l r o a d s  and t e l e g r a p h ,  and in m a s s  p r o -  

duct ion of i n f a n t r y  weapons ,  u n i f o r m s ,  shoes ,  and food. 

Yet  the s ca l e  of w a r f a r e  r e m a i n e d  g e n e r a l l y  l imi t ed  th rough  the 19th 

cen tu ry ,  as  c o m p a r e d  to the t r e m e n d o u s  la ten t  w a r - m a k i n g  po ten t ia l  tha t  

the e conomic  r evo lu t ion  was  g e n e r a t i n g .  Dowrl to 1914 few s u s p e c t e d  the 
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e x p l o s i v e  e n e r g i e s  tha t  we re  bu i ld ing  up b e n e a t h  the s u r f a c e .  Those  who 

did we re  led to conclude ,  l ike the  P o l i s h  b a n k e r  and e c o n o m i s t  J ean  de 

Bloch,  or  the B r i t i s h  j o u r n a l i s t  N o r m a n  Angel l ,  tha t  wa r  unde r  cond i t ions  

of m o d e r n  t echno logy  would be so f a n t a s t i c a l l y  d e s t r u c t i v e  and exPens ive  

tha t  i t  had become  l i t e r a l l y  un th inkab le .  It s i m p l y  would not  pay .  

But when .in 1914 the i n d u s t r i a l i z e d  s o c i e t i e s  of the W e s t e r n  Wor ld  

did plunge into war ,  the r e a l i t y  s u r p a s s e d  the  m o s t  n i g h t m a r i s h  p r e d i c -  

t i ons .  As Wins ton  C h u r c h i l l  has  w r i t t e n  in one of his  m o s t  mov ing  p a s s a g e s :  

" E v e n t s  p a s s e d  v e r y  l a r g e l y  outs ide  the scope  of c o n s c i o u s  choice .  G o v e r n -  

m e n t s  and ind iv idua l s  c o n f o r m e d  to the r h y t h m  of the t r a g e d y ,  and s w a y e d  

and s t a g g e r e d  f o r w a r d  in h e l p l e s s  v io lence ,  s l a u g h t e r i n g  andg~uander ing  

on e v e r  i n c r e a s i n g  s c a l e s ,  t i l l  i n j u r i e s  we re  wrought  to the s t r u c t u r e  of 

human  s o c i e t y  which  a g e n e r a t i o n  wi l l  not ef face ,  and which  m a y  conce iv -  

ab ly  p rove  f a t a l  to the p r e s e n t  c i v i l i z a t i o n . . . "  

In the two wor ld  w a r s  of t h i s  cen tu ry ,  we see  for  the f i r s t  t i m e  the 

i m p a c t  of a l l  four  componen t  m o v e m e n t s  of our  r evo lu t i on  in m o d e r n  w a r -  

f a~ re - -manpower ,  p r o d u c t i o n - t r a n s p o r t a t i o n - c o m m u n i c a t i o n ,  weapons ,  

and m a n a g e m e n t .  In m a n y  r e s p e c t s ,  i t  was the r e v o l u t i o n  in m a n a g e m e n t  

tha t  c a t a l y z e d  the o the r  t h r e e .  

I th ink  you a r e  a l l  m o r e  o r  l e s s  f a m i l i a r  wi th  the m i l i t a r y  s ide  of 

th i s  m a n a g e r i a l  r evo lu t ion ,  b e c a u s e  i t  has  come to ful l  f lower  in your  

own g e n e r a t i o n .  It began  t oward  the end of the 19th c e n t u r y  with  the a p p e a r -  

ance  of p e r m a n e n t  p r o f e s s i o n a l  s ta f f  s y s t e m s .  Most  of t h e m - - a n d  I know 

th i s  i s  pa in fu l  to you Navy  t y p e s - - t o o k  as  t h e i r  ba s i c  m o d e l  the G e r m a n  
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g e n e r a l  s ta f f  s y s t e m ,  which g rew out of the P r u s s i a n  G r e a t  G e n e r a l  Staff 

and was widely  r e g a r d e d  as  the key  to G e r m a n  v i c t o r i e s  in 1866 and 1870. 

In the p r e s e n t  cen tu ry ,  of cour se ,  the m a n a g e r i a l  r e v o l u t i o n  has  r e s h a p e d  

e v e r y  a spec t  of m i l i t a r y  a d m i n i s t r a t i o n .  

But i t  is  in the c iv i l  s p h e r e  tha t  the r e a l l y  c e n t r a l  and ca t a ly t i c  

deve lopmen t  has t aken  p lace .  Its t y p i c a l  m a n i f e s t a t i o n  is  the w a r t i m e  " s u p e r  

a g e n c y , "  as  we used  to ca l l  i t  back in Wor ld  War I, with v i r t u a l l y  abso lu te  

power s  for  coo rd ina t i ng  l a rge  a r e a s  of c iv i l i an  ac t iv i ty .  The i m p o r t a n t  

point  is  tha t  the s u b o r d i n a t i o n  of p r i va t e  i n t e r e s t s  to public  in t ime  of na t -  

iona l  pe r i l ,  and the r e g i m e n t a t i o n  of the a c t i v i t i e s  of s o c i e t y  in o r d e r  to 

m a x i m i z e  the e n t i r e  co l l ec t ive  e f f o r t - - t h e s e ,  in  our  own day, a r e  deve l -  

opments  of me thod  and technique ,  not of p r i n c i p l e .  The p r i n c i p l e  was 

i n h e r e n t  in  the power s  of the c e n t r a l i z e d  n a t i o n - s t a t e  long be fore  the me thod  

was d r e a m e d  of and be fore  m o d e r n  war  made  it  n e c e s s a r y .  

The m o s t  consp icuous  phenomenon  of the two wor ld  w a r s  of th is  cen -  

tu ry ,  in which our  m i l i t a r y  r evo lu t i on  r e a c h e d  m a t u r i t y ,  was q u a n t i t a t i v e - -  

t h e  e n o r m o u s  amoun t s  of m a t e r i a l  u sed  and consumed .  In the F i r s t  World  

War th is  deve lopmen t  caught  a l m o s t  e v e r y o n e  by s u r p r i s e .  The F r e n c h  

g e n e r a l  s t a f f  had p lanned  on a da i ly  r e q u i r e m e n t  of 13, 600 rounds  for  75 - r am.  

guns,  and hoped the f a c t o r i e s  could  r e a c h  th i s  r a t e  of output in about  t h r e e  

mon ths .  Seven weeks  a f t e r  the war  b roke ,  the r e q u i r e m e n t  was upped to 

50, 000 r o u n d s - - a  r a t e  tha t  the f a c t o r i e s  were  unable  to r e a c h  unt i l  the fol-  

lowing M a r c h - - b u t  long be fo re  then  the g e n e r a l  s ta f f  was demanding  150, 000 

r o u n d s .  Al l  the b e l l i g e r e n t s  e x p e r i e n c e d  s i m i l a r  d i f f icu l t i es ;  and th is ,  m ind  

17 



you,  was be fo re  the r e a l  ho locaus t  of p o s i t i o n a l  w a r f a r e  began.  

Th i s  f ac to r  of quan t i ty  is  p a r t l y  a r e s u l t  of the m a n p o w e r  r evo lu t ion .  

If you mob i l i z e  tan  m i l l i o n  m e n  i n s t e a d  of one mi l l i on ,  you a r e  going to 

need  ten  t i m e s  as  much  food, c lo thing,  r i f l e s ,  and b a y o n e t s .  But in  o the r  

c a t e g o r i e s  the  i n c r e a s e  went  m u c h  f a r t h e r .  

Take  f i r e p o w e r .  Here  the i n c r e a s e  was  p a r t l y  a m a t t e r  of h e a v i e r  

p r o j e c t i l e s  and m o r e  r a p i d  f i r e  by ind iv idua l  weapons ,  p a r t l y  a h ighe r  r a t i o  

of weapons  to men;  and both t h e s e  i n c r e a s e s  were  m u l t i p l i e d  by the l a r g e r  

n u m b e r s  of m e n  m o b i l i z e d .  

to m e n  had a v e r a g e d  t h r e e ,  

In N a p o l e o n ' s  a r m i e s  the r a t i o  of a r t i l l e r y  p i e c e s  

s o m e t i m e s  f ive,  to a t housand  men .  Dur ing  

the 19th c e n t u r y  the a v e r a g e  r e m a i n e d  at  about  t h r e e .  But by the beg inn ing  

of Wor ld  War  I the a r m i e s  on the W e s t e r n  F r o n t  had r a i s e d  the r a t i o  to 

s ix  p e r  thousand ,  and in s o m e  of the l a t e r  o f f ens ives  of tha t  war i t  r a n  

as  h igh as  twenty .  Add the a c c o m p a n y i n g  i n c r e a s e s  in weight  of p r o j e c -  

t i l e s  and r a p i d i t y  of f i r e ,  the d e v e l o p m e n t  of m o r t a r s  and r a p i d - f i r i n g  

s m a l l - a r m s ,  and, in Wor ld  War  H, the  deve lopmen t  of a i r  b o m b a r d m e n t  

and r o c k e t r y ,  and you get  s o m e  not ion of the huge tonnages  of m e t a l  invo lved  

in the g rowth  of m o d e r n  f i r e p o w e r .  In Wor ld  War  I B r i t i s h  and F r e n c h  

f o r c e s  on the W e s t e r n  F r o n t  expended  in  one a v e r a g e  mon th  m o r e  than  

twice  as  much  a r t i l l e r y  a m m u n i t i o n  as  did the N o r t h e r n  f o r c e s  in  the e n t i r e  

four  y e a r s  of the C iv i l  War .  

Mass  and quan t i ty  a r e  r e l a t e d  d i r e c t l y  to the d e s t r u c t i v e n e s s  of the  

wor ld  w a r s  of th i s  c e n t u r y .  The r e v o l u t i o n s  in m a n p o w e r ,  p roduc t ion ,  

t r a n s p o r t a t i o n ,  and m a n a g e m e n t  s e r v e d ,  in  effact ,  to feed and m u l t i p l y  
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the  f i r e p o w e r  i n h e r e n t  in  the  new weapons .  It i s  wor th  not ing,  however ,  

t ha t  the r o u n d i n g - o u t  of the  whole m i l i t a r y  r evo lu t i on  in  Wor ld  War  H 

r e v e r s e d ,  to s o m e  deg ree ,  the  t r e n d  t o w a r d  d e s t r u c t i v e n e s s .  With the 

r e t u r n  to m o b i l i t y  and m o r e  e f fec t ive  d e f e n s i v e  weapons ,  the l eve l  of 

b a t t l e f i e l d  c a r n a g e  d ropped  fa r  below tha t  of Wor ld  War  I. C i t i e s  and 

popula t ions  s u f f e r e d  m o r e ,  t h rough  a i r  b o m b a r d m e n t ,  but th i s  was m o r e  

a r e s u l t  of o v e r w h e l m i n g  s t r e n g t h  on the p a r t  of the  a t t a c k e r  than  of any  

i n h e r e n t  w e a k n e s s  of de fens ive  w e a p o n r y  and a r m a m e n t .  And in Wor ld  

War  H, desp i te  mob i l i t y ,  s t r a t e g i c  a i r  power ,  and the  open ba t t l e f i e ld ,  

defense  on the whole r e t a i n e d  i t s  i n h e r e n t  and h i s t o r i c  s u p r e m a c y  ove r  

o f f e n s e - - n o t  m e r e l y  th rough  de fens ive  weaponry ,  but m o r e  g e n e r a l l y  

b e c a u s e  of the i m m e n s e  quan t i t i e s  of m e c h a n i z e d  a r m a m e n t ,  a m m u n i t i o n ,  

and fuel  needed  to s u s t a i n  o f fens ive  m o v e m e n t  and f i r e p o w e r .  

And now, the m u r k y  c r y s t a l  ba l l .  

The m o s t  s i g n i f i c a n t  f e a tu r e  of our  p r e s e n t  s t age  of m i l i t a r y  deve lop-  

men t  i s ,  i t  s e e m s  to me,  the lack  of h a r m o n y  be tween  our  h o r r e n d o u s  new 

weapons  and the m i l i t a r y  s y s t e m s  on which  t hey  have been  s u p e r i m p o s e d - -  

s y s t e m s  tha t  evolved  and m a t u r e d  unde r  e a r l i e r ,  l e s s  v io len t  f o r m s  of 

w a r f a r e .  What a c o n t r a s t ,  for  example ,  wi th  the  ba l ance  in t e c h n o l o g i c a l  

deve lopmen t  tha t  was a c h i e v e d  in  the  19th cen tu ry ,  when d e s t r u c t i v e  new 

weapons  were  c o m p l e m e n t e d  by the new t e c h n o l o g i e s  of p roduc t ion ,  m o v e -  

ment ,  and c o m m u n i c a t i o n .  In sho r t ,  we a r e  e x p e r i e n c i n g  an unba lanced ,  

lops ided  r evo lu t ion ,  one which  has  t h r e a t e n e d  to upse t  the  r e l a t i v e l y  s t ab l e  

s y s t e m  of war  m a k i n g  tha t  e m e r g e d  in Wor ld  War  I t .  

19 



But be fo re  we get  a l l  upse t ,  l e t ' s  look at  some  of the u n d e r l y i n g  

con t i nu i t i e s .  Take ,  for  example ,  the c l a s s i c  conf l i c t  be tween  of fense  and 

de fense .  H i s t o r i c a l l y  , i n c r e a s e s  in  f i r e p o w e r  have t ended  to s t r e n g t h e n  

the de fense ,  s i m p l y  b e c a u s e  f i r e p o w e r  u s e d  d e f e n s i v e l y  and s u p p l e m e n t e d  

by  f o r t i f i c a t i o n s  and  de fens ive  a r m a m e n t  has  u s u a l l y  been  m o r e  e f fec t ive  

than  f i r e p o w e r  u sed  o f f ens ive ly .  Th i s  t r e n d  has  been  g iven a cu r ious  new 

twi s t .  Defense  m u s t  now r e l y  m o r e  than  e v e r  be fo re  on evas ion ,  mob i l i t y ,  

and d i s p e r s i o n ,  r e l a t i v e l y  l e s s  on weapons ,  a r m o r ,  and f ixed d e f e n s e s .  

Even  so, in land w a r f a r e ,  i t  s e e m s  to me ,  the  new weapons  have,  on the 

whole,  s t r e n g t h e n e d ,  not weakened ,  the de fense  t h rough  t h e i r  power  of 

i n f l i c t i ng  c r i p p l i n g  l o s s e s  on a t t ack ing  f o r c e s  and s m a s h i n g  t h e i r  c o m m u n i -  

ca t ions  and r e a r - a r e a  a d m i n i s t r a t i o n .  

In a i r  w a r f a r e ,  by c o n t r a s t ,  the  m o d e r n  m i s s i l e  i s  a l m o s t  as  d i f f icu l t  

to p r e v e n t  f r o m  s t r i k i n g  i t s  t a r g e t  as  m i s s i l e s  have a l w a y s  been.  Unt i l  

we ge t  an  e f fec t ive  a n t i - m i s s i l e  m i s s i l e - - a  bu l l e t  to s top a b u l l e t - - t h e  

p r o b l e m  wi l l  be, as  i t  has  a lways  been  h i s t o r i c a l l y ,  to get  the t a r g e t  out 

of the way of the  m i s s i l e ,  o r  to put some  kind of b a r r i e r  in i t s  way.  With 

a big,  soft ,  f ixed  t a r g e t  l ike a c i t y  th i s  is  a l i t t l e  d i f f icu l t  to m a n a g e .  But 

m i s s i l e  and a i r  b a s e s  can  be d i s p e r s e d  and " h a r d e n e d ,  " and l aunch ing  

p l a t f o r m s  can be made  mobi le ,  and thus  made  e x t r e m e l y  d i f f icul t  to hi t .  

In fact ,  we a r e  told,  a m o d e r n  s t r a t e g i c  a i r  fo rce ,  u n l e s s  caught  

with i t s  d e f e n s e s  down, is  v i r t u a l l y  p roof  a g a i n s t  t o t a l  ann ih i l a t i on  in  a 

s ing le  s u r p r i s e  a t t ack .  Defense  can s t i l l  e n s u r e ,  a g a i n s t  of fense ,  s u r v i v a l  

of the power  to s t r i k e  back .  And in th i s  a s s u r e d  r e t a l i a t o r y  capab i l i t y ,  
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d i r e c t e d  aga ins t  a l m o s t  d e f e n s e l e s s  c i t i e s ,  l i e s  the d e t e r r e n t  power  on 

which both we and the Soviets  r e l y  for  s u r v i v a l - - a n  i n t e r e s t i n g  r e s u r r e c -  

t ion,  by the way, of the anc ien t  s y s t e m  of exchanging  h o s t a g e s .  In th i s  

s ense ,  it  can  be a rgued  that ,  even  in a i r  w a r f a r e ,  n u c l e a r  f i r e p o w e r  has  

s t r e n g t h e n e d  the defense ,  s ince  the power  to de te r  a t t ack  is  a m o r e  e f f ec -  

t ive defense  than  the power  to r e p e l  a t t ack .  And even if  the d e t e r r e n t  

fa i l s ,  and r e t a l i a t o r y  f i r e p o w e r  is  u n l e a s h e d  aga ins t  c i t i e s ,  is  th i s  not 

m e r e l y  a m o d e r n  v a r i a n t  of the o l d - f a s h i o n e d  use  of de fens ive  f i r e p o w e r  

aga in s t  the m a s s e d  r e s e r v e s  and c o m m u n i c a t i o n s  of an a t t a c k e r  ? 

What about m a s s  a r m i e s  and m a s s  m a t e r i a l ?  Here ,  admit tedly~ 

m o d e r n  m i l i t a r y  s y s t e m s  s e e m  to be moving  in the oppos i te  d i r ec t i on .  

Nuc l ea r  f i r e p o w e r  m a k e s  m a s s e d  m a n p o w e r  not  only  v u l n e r a b l e ,  but to a 

l a rge  ex ten t  r edundan t  as  wel l .  And even the evolv ing  t a c t i c s  of conven-  

t i ona l  w a r f a r e  appea r  to con t empla t e  a deg ree  of mob i l i t y ,  d i s p e r s i o n ,  and 

t e c h n i c a l  d i v e r s i t y  tha t  is  i ncompa t ib l e  with the use  of comba t  f o r c e s  in 

l a rge  m a s s e s .  On the m a t e r i a l  s ide ,  h i g h - e n e r g y  m i s s i l e  weapons  tend 

to r educe  quant i ty  both in a m m u n i t i o n  and in fuel ,  and equ ipmen t  in g e n e r a l  

is  becoming  m o r e  and m o r e  i n t r i c a t e ,  expens ive ,  and d i v e r s e .  E v e r y  

y e a r  we t r a v e l  down th i s  r o a d  m a k e s  i t  l e s s  l i ke ly  tha t  we wil l  eve r  fight 

a war ,  to the ex ten t  tha t  we fought World  War  H, with s imp le ,  s t a n d a r d i z e d ,  

m a s s - p r o d u c e d  h a r d w a r e ,  or  squande r  expendable  m a t e r i a l s  by the m i l l i o n s  

of tons .  

But he re ,  too, t h e r e  a r e  con t inu i t i e s .  When we th ink  of Wor ld  War H 

h a r d w a r e ,  we u s u a l l y  th ink  of the m a j o r  s t a n d a r d  i t e m s  used  in l a rge  n u m b e r s - -  
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the  S h e r m a n  tank,  the h o w i t z e r : ,  the 2 1 /2- ton  t r uck .  We m a y  fo rge t  tha t  

in tha t  w a r  our  a r m y  p r o c u r e d  900, 000 s e p a r a t e  i t e m s  of supply,  and 

not a l l  of t h e m  were  th ings  like s c r e w d r i v e r s  and bayone t s .  Some f i r e -  

con t ro l  i n s t r u m e n t s  conta ined  as  m a n y  as  25, 000 p r e c i s i o n - m a d e  p a r t s .  In 

o the r  words ,  s imp l i c i t y ,  s t a n d a r d i z a t i o n ,  and m a s s  a r e  r e l a t i v e  t e r m s ,  

and the t r e n d  t o w a r d  complex i t y  and d i v e r s i t y  s t a l ' t ed  long be fo re  World  

War  II.  

I t  i s  wel l  to r e m e m b e r ,  a lso ,  tha t  a m m u n i t i o n  has  n e v e r  been one 

of the m a j o r  quant i ty  f a c t o r s  in war ,  even in the p r e s e n t  cen tu ry ,  when, 

fo r  the f i r s t  t ime  in h i s to ry ,  ammun i t i on  has  become  h e a v i e r  than food. 

In the Civi l  War ,  the a v e r a g e  da i ly  a m m u n i t i o n  r e q u i r e m e n t s  of S h e r m a n ' s  

a r m y  in the At lan ta  c ampa ign  were  only one pound p e r  man ,  a s  a g a i n s t  

t h r e e  pounds for  food. Meanwhile  mechan iza t i on ,  one of the b a s i c  cont in -  

u i t i e s  in the m i l i t a r y  r evo lu t ion  of m o d e r n  t i m e s ,  has  p r o c e e d e d  at  an 

a c c e l e r a t i n g  pace  s ince  Wor ld  War  H, adding weight  and bulk not only in 

h a r d w a r e ,  but, what  is  v a s t l y  m o r e  impor t an t ,  in fuel .  Fuel ,  and i ts  

h i s t o r i c a l  p r e d e c e s s o r ,  f o r age ,  have a lways  been the o v e r r i d i n g  m i l i t a r y  

load f ac to r ,  the p e r e n n i a l  headache  of t r a n s p o r t  q u a r t e r m a s t e r s  s ince  w a r  

began .  Fue l  r e q u i r e m e n t s  a r e  s e l f - g e n e r a t i n g ,  s ince  fuel  is needed  to 

t r a n s p o r t  fuel .  In World  War  H, fuel  m a d e  up m o r e  than  hal f  the to ta l  

weight  of r e s u p p l y  and r e p l a c e m e n t  r e q u i r e m e n t s  for  our  f o r c e s  o v e r s e a s ,  

not counting fuel  for  t r a n s o c e a n i c  sh ipmen t .  

How f a r  wil l  the r educ t i on  of fuel  r e q u i r e m e n t s  t h rough  h i g h - e n e r g y  

m i s s e l e r y  of fse t  the i n c r e a s e  th rough  m e c h a n i z a t i o n ?  I have no idea;  
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p e r h a p s  s o m e  of you  do. But  to m e ,  the  b e s t  hope f o r  a s o l u t i o n  to the  

fue l  p r o b l e m  in  m o d e r n  w a r f a r e  l i e s  in  n u c l e a r  e n e r g y ,  a p p l i e d  on a l a r g e  

s c a l e  to  t r a n s p o r t a t i o n .  T h i s  would  a m o u n t  to  a t e c h n o l o g i c a l  b r e a k t h r o u g h  

c o m p a r a b l e  to the  r a i l r o a d  o r  the  i n t e r n a l  c o m b u s t i o n  e n g i n e .  We have  

m a d e  a s t a r t - - w i t h  n u c l e a r - p o w e r e d  s u b m a r i n e s ,  s u r f a c e  v e s s e l s ,  m a y b e  

a i r c r a f t .  But  i t  w i l l  be a long  t i m e  b e f o r e  the  s l o w  p a c e  of p e a c e t i m e  t e c h -  

n o l o g i c a l  d e v e l o p m e n t  p r o d u c e s  n u c l e a r - p o w e r e d  c a r r i e r s  in  s u f f i c i e n t  

n u m b e r s  to  m o v e  m i l i t a r y  f r e i g h t  on a l a r g e  s c a l e .  And how long  w i l l  we 

have  to w a i t  f o r  n u c l e a r - p o w e r e d  l and  v e h i c l e s  ? 

On the  m a n p o w e r  s i d e ,  too,  l e t ' s  no t  w r i t e  off  n u m b e r s  e n t i r e l y .  

T h e  a t o m i c  b a t t l e f i e l d ,  when  i t  m a t e r i a l i z e s ,  i s  go ing  to be p r e t t y  b r o a d  

and  deep ,  and  we m a y  n e e d  a f a i r  n u m b e r  of t r o o p s ,  h o w e v e r  m e c h a n i z e d  

and  m o b i l e ,  to c o v e r  i t .  One  i m a g i n a t i v e  m i l i t a r y  w r i t e r  r e c e n t l y  d e s -  

c r i b e d  the  n u c l e a r  A r m a g e d d o n  of the  f u t u r e  a s  r a n g i n g  o v e r  the  g r e a t e r  

p a r t  of the  s t e p p e s  of c e n t r a l  A s i a .  B e s i d e s ,  we w i l l  have  to r e p l a c e  

c a s u a l t i e s ,  and  m a n  the  r e a r  a r e a s  and  the  h o m e  f r o n t .  A l l  t h a t  cou ld  add  

up to a lo t  of peop le ,  bo th  in  and  ou t  of u n i f o r m .  

A c t u a l l y ,  i t  s e e m s  to  m e  t h a t  p s y c h o l o g y  a n d  h i s t o r y  a l i k e  a r g u e  

a g a i n s t  the  p r o b a b i l i t y  of l a r g e - s c a l e  n u c l e a r  w a r f a r e .  My  ou t look  i s  

s o m e w h a t  c h e e r i e r  on t h i s  s c o r e  t h a n  the  one P r o f e s s o r  A r n o l d  J .  T o y n b e e  

o f f e r s  u s - - a n d  s i n c e  t h i s  i s  open  s e a s o n  fo r  P r o f e s s o r  T o y n b e e ,  I m a y  

a s  w e l l  have  a go a t  h im ,  too .  War ,  a c c o r d i n g  to T o y n b e e ,  i s  bo th  a 

s y m p t o m  and  a c a u s e  of a c i v i l i z a t i o n ' s  d e c a y .  The  h i g h  i n c i d e n c e  of 

w a r s  in  m o d e r n  W e s t e r n  c i v i l i z a t i o n  d u r i n g  the  p a s t  fou r  o r  f ive  c e n t u r i e s  
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i s  proof ,  to h im,  tha t  we have been  m a r c h i n g  s t e a d i l y  downhi l l  a l l  tha t  

t ime .  

The b reakdown  began,  he b e l i e v e s ,  wi th  the f e r o c i o u s  r e l i g i o u s  w a r s  

of the 16th and e a r l y  17th c e n t u r i e s .  The exhaus t i on  caused  by these  w a r s  

b rough t  a long i n t e r l ude  of peace  and p a r t i a l  r e c u p e r a t i o n ,  with in f r equen t ,  

r e l a t i v e l y  r e s t r a i n e d  w a r s  waged as  a kind of " s p o r t  of k i n g s " ;  but th i s  

came to an end la te  in the 18th c e n t u r y  with the ou tb reak  of the v io l en t  

n a t i o n a l i s t i c  w a r s  g rowing  out of the F r e n c h  Revolu t ion .  The age of na t -  

i o n a l i s t i c  w a r s ,  Toynbee  a s s e r t s ,  cont inued  t h rough  the 19th cen tu ry ,  

r e a c h e d  a c l i m a x  in the wor ld  w a r s  of our  day, and shows no s ign  of aba t -  

ing.  

Th i s  i s  the p a t t e r n  of r o u t - r a l l y - r o u t  tha t  Toynbee  d i s c e r n s  in the 

b reakdown  and co l l apse  of s i x t e e n  e a r l i e r  c i v i l i z a t i o n s .  Of the s even  tha t  

he r e c o g n i z e s  as  be ing  now in e x i s t e n c e ,  only  our  own is  r e a l l y  a l ive  and 

k icking;  and Toynbee  s e e m s  to have l i t t l e  doubt tha t  we, too, a r e  f a r  gone 

in our " t i m e  of t r o u b l e s . "  B a r r i n g  a r e t u r n  to r e l i g i o n ,  he r e g a r d s  the  

end as  i nev i t ab l e .  It  wi l l  come e i t h e r  sudden ly  in  a g r e a t  n u c l e a r  G o t t e r -  

d a m m e r u n g ,  or  d r ag  out for  c e n t u r i e s  in  the b leak  r e g i m e n t a t i o n  of a 

wor ld  s e c u l a r  s t a t e .  

Now, to begin  with, th is  is  bad h i s t o r y .  The 19th cen tu ry ,  which  

Toynbee  d e s c r i b e s  as  a p e r i o d  of i n c r e a s i n g l y  f e r o c i o u s  n a t i o n a l i s t i c  wa r s ,  

was  ac tua l ly ,  a f t e r  1815, an  even m o r e  peace fu l  i n t e r l u d e  than the la te  

17th and 18th c e n t u r i e s ,  wh ich  Toynbee  r e g a r d s  a r a l l y  be tween  two r o u t s .  

But  why, in  any  ca se ,  m u s t  a l l  war  be r e g a r d e d  as  a s y m p t o m  of d e c a y ?  
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War ,  i t  a p p e a r s  to  m e ,  h a s  p r o v e d ,  on the  c o n t r a r y ,  to be e x c e e d -  

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

and  s o c i e t i e s  fo r  w h i c h  rio o t h e r  i n s t i t u t i o n a l  r e m e d y  has  b e e n  e f f e c t i v e .  

V e r y  r a r e l y  in h i s t o r y  h a s  w a r  b e e n  w a g e d  wi thou t  s u b s t a n t i a l  r e s t r a i n t s ,  

o b s e r v e d  on bo th  s i d e s ,  w h i c h  m i t i g a t e d  i t s  i n h e r e n t  v i o l e n c e ,  i ~ a r e l y  

h a s  i t  b e e n  waged  w i t h o u t  r a t i o n a l  and  l i m i t e d  o b j e c t i v e s  on bo th  s i d e s  

w h i c h  i m p o s e d  p e n a l t i e s  bu t  not  r u i n  upon the  l o s e r .  The  w o r l d  w a r s  of 

t h i s  c e n t u r y  a r e  d i s t u r b i n g  b e c a u s e  t h e y  h a v e  gone  so  f a r  b e y o n d  the  t r a -  

d i t i o n a l  l i m i t s .  We have  no g u a n a n t e e  t h a t  the  nex t  one wiI1 not  go e v e n  

f a r t h e r .  But  n e i t h e r  i s  t h i s  a f o r e g o n e  c o n c l u s i o n ;  and  I s e e  no r e a s o n  f o r  

a c c e p t i n g  a d e t e r m i n i s t i c  v i e w  of h i s t o r y - - s u c h  a s  T o y n b e e ' s ,  o r  S p e n g l e r ' s ,  

o r  K a r l  M a r x ' s - - w h i c h  i m p o s e s  s u c h  a c o n c l u s i o n  upon us .  To m e  i t  s e e m s  

f a r  m o r e  r e a s o n a b l e  to e x p e c t  t h a t  g o v e r n m e n t s  a n d  p e o p l e s ,  f a c e d  w i th  

the  v i s i b l e  c o n s e q u e n c e s  of two d e s t r u c t i v e  w o r l d  w a r s  and  the  awfu l  p o t e n -  

t i a l i t i e s  of a t h i r d ,  w i l l  r e t u r n  to t r a d i t i o n a l ,  m o r e  l i m i t e d  f o r m s  of w a r f a r e .  

F u n d a m e n t a l l y ,  of  c o u r s e ,  t h i s  i s  m o r e  an  e x p r e s s i o n  of hope t h a n  

a p r e d i c t i o n .  H i s t o r i a n s  s o m e t i m e s  m a k e  bad  p r o p h e t s - - o r  a t  l e a s t  u n c o n -  

v i n c i n g  o n e s - - a n d  w a r  i s  an  e s p e c i a l l y  t r e a c h e r o u s  f i e l d  fo r  p r o p h e c y .  

In ou r  own day,  i f  I m a y  b o r r o w  a quip  f r o m  one of m y  c o l l e a g u e s ,  w a r  i s  

not  o n l y  n u c l e a r ,  bu t  n o t a b l e  u n c l e a r .  

But  the  p r o b l e m  w a s  b e s t  e x p r e s s e d  b y  the  g r e a t e s t  m i l i t a r y  p h i l o s o p h e r  

of t h e m  a l l - - I  had  to w o r k  C l a u s e w i t z  in to  t h i s  l e c t u r e  s o m e w h e r e - - w h o ,  

w i th  unwon ted  s i m p l i c i t y ,  s a id :  " W a r  i s  a n  u n e x p l o r e d  s e a ,  fu l l  of  r o c k s  

w h i c h  the  m i n d  of the  g e n e r a l  m a y  s e n s e  but  w h i c h  he h a s  n e v e r  s e e n  wi th  
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h i s  e y e s ,  and r o u n d  w h i c h  he m u s t  now s t e e r  in a d a r k  n i g h t . "  

T h a n k  you .  

C A P T .  HYDE: D r .  L e i g h t o n  is  r e a d y  fo r  y o u r  q u e s t i o n s .  

QUESTION:  T h e r e  a r e  o t h e r  m e t h o d s  f o r  m a s s  d e s t r u c t i o n ,  n a m e l y ,  

c h e m i c a l  and b i o l o g i c a l .  Why is  i t  t ha t  you  f a i l e d  to  c o m m e n t  on t h e m  

a s  a c c e l e r a t i n g  t he  r e v o l u t i o n ?  

DR. LEIGHTON: Wel l ,  it s e e m s  to m e  the  two  go hand  in h a n d .  My 

w h o l e  e m p h a s i s  w a s ,  of c o u r s e ,  upon  a t o m i c  b e c a u s e  i t  s e e m s  to m e  tha t  

t h e y  a r e  t he  m o s t  c o n s p i c u o u s  and s i g n i f i c a n t  a s p e c t s  of t he  c u r r e n t  r e v o -  

l u t i on  in  f i r e p o w e r .  My f l e e t i n g  r e f e r e n c e  at  the  end  to  h i g h - e n e r g y  s y s -  

t e m s  w a s  s u p p o s e d  to  i n c l u d e  tha t ;  and  I m u s t  c o n f e s s  t ha t  c o n s i d e r a t i o n  

of t i m e  and  s p a c e  h a s  had  a l a r g e  i n f l u e n c e  upon  the  s e l e c t i o n  and  e m -  

p h a s i s  on t o p i c s  h e r e .  

Bu t  e s s e n t i a l l y  it  s e e m s  to  m e  t h e y  m o v e  in  the  s a m e  d i r e c t i o n - -  

tha t  i s ,  s p e e d  of d e l i v e r y ,  i n c r e a s e d  r a n g e ,  g r e a t  d e s t r u c t i v e  p o w e r - -  

a l t h o u g h  t h e y  have  the  i m m e n s e  a d v a n t a g e ,  b o t h  of t h e m ,  of k i l l i n g  o r  

i n c a p a c i t a t i n g  p o e p l e  w i t h o u t  d e s t r o y i n g  p r o p e r t y .  

Bu t ,  qu i t e  f r a n k l y ,  I f e e l  out  of m y  d e p t h  in t h i s  f i e ld  of CBR w e a p o n s  

b e c a u s e  it i s  so  c l o s e l y  g u a r d e d  and  c l a s s i f i e d .  I a m  r e l u c t a n t  to t r y  to  

a n a l y z e  i t s  i m p l i c a t i o n s  in an h i s t o r i c a l  c o n t e x t .  

QUESTION:  In y o u r  c h a r t  on e f f i c i e n c y  y o u  c a l l  t h i s  the  a g e  of o v e r -  

k i l l  and y o u  h a v e  the  c u r v e  d r o p p i n g  down  to  z e r o .  I n o t i c e  t he  c u r v e  

s t a r t s  to  po in t  u p w a r d  j u s t  a l i t t l e  b i t .  A r e  you  t h i n k i n g  of c h a n g i n g  
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c o n c e p t s ,  o r  i s  t h a t  m e r e l y  d u e  t o  t e c h n o l o g i c a l  i m p r o v e m e n t s  ? 

D R .  L E I G H T O N :  T h e  l a t t e r ,  I h a v e  in  m i n d  s i m p l y  t h e  d e v e l o p m e n t  

o f  l o w - y i e l d  w e a p o n s  a n d  i m p r o v e m e n t  i n  a c c u r a c y  of  d e l i v e r y - - t h o s e  

t w o  f a c e t s .  

Q U E S T I O N :  Y o u r  f e e l i n g  i s  t h a t  l i m i t e d  w a r  s e e m s  t o  b e  t h e  o u t l o o k  

i n  v i e w  of  t h e  n u c l e a r  c a p a b i l i t y  on  b o t h  s i d e s .  B u t  in  l o o k i n g  i n t o  y o u r  

c r y s t a l  b a l l  d o  y o u  s e e  t h e  e l i m i n a t i o n  o f  a n y  k i n d  o f  a c t i v e  w a r f a r e  a n d  

r e s o r t  t o  t h e  U n i t e d  N a t i o n s  t y p e  o f  s e t t l e m e n t  of  d i f f e r e n c e s  ? 

D R .  L E I G H T O N :  I b e l i e v e  t h a t  i s  t h e  p o s s i b i l i t y  t h a t  T o y n b e e  h a s  

i n  m i n d  in w h a t  h e  h a s  t o  s a y  a b o u t  t h e  p o s s i b i l i t y  o f  a u n i v e r s a l  w o r l d  

s t a t e .  A n d  h e  h a s  w r i t t e n ,  a s  a m a t t e r  of  f a c t ,  u p o n  t h e  p o s s i b i l i t y  o f  

t h e  U . N .  e v o l v i n g  in  t h a t  d i r e c t i o n .  

M y  o p i n i o n  o n  t h i s  I t h i n k  i s  n o t  w o r t h  p a r t i c u l a r l y  m u c h ,  a t  l e a s t  n o  

m o r e  t h a n  a n y  of  y o u r s .  I d o n ' t  t h i n k  so ;  n o .  I d o n ' t  t h i n k  t h e r e ' s  a n y  

r e a l  p o s s i b i l i t y  o f  e l i m i n a t i n g  w a r .  O n e  t h e  b a s i s  o f  h i s t o r y  i t  s e e m s  t o  

m e  f a r  m o r e  l i k e l y  t h a t  w e  w i l l  c o n t i n u e  t o  u s e  w a r  a s  w e  h a v e  u s e d  i t  in  

t h e  p a s t  u p  to  t h i s  c e n t u r y .  T h i s  c e n t u r y  i s  q u i t e  o b v i o u s l y  a n  a b e r r a t i o n .  

I t  c a n  b e  o n l y  a m a t t e r  of  o p i n i o n ,  a n d  o f  f a i t h  p e r h a p s ,  t h a t  m a n k i n d  w i l l  

r e v o i l  f r o m  t h e  i m p l i c a t i o n s  of  t h e  k i n d  of  w a r f a r e  w e  h a v e  k n o w n  in  t h e  

2 0 t h  c e n t u r y ,  a t  l e a s t  i n  t h e  t w o  w o r l d  w a r s .  R e m e m b e r ,  w e ' v e  h a d  

o t h e r  w a r s - - l i t t l e  w a r e - - i n  t h i s  c e n t u r y  b e s i d e s  t h e s e  t w o  w o r l d  w a r s .  

I t h i n k  m a n k i n d  w i l l  r e c o i l  f r o m  t h i s  k i n d  of  w a r f a r e  a n d  r e v e r t  t o  m o r e  

l i m i t e d ,  t r a d i t i o n a l  f o r m s .  

Q U E S T I O N :  W o u l d  y o u  c o m m e n t  o n  t h e  d i f f e r e n c e  b e t w e e n  S p e n g l e r ' s  

t h e s i s  a n d  T o y n b e e ' s ?  
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DR. LEIGHTON: Well, we don't have three hours, but I can make 

one or two points. 

Spengler is fundamentally more pessimistic than Toynbee, I believe. 

At least explicitly. He's more explicitly pessimistic than Toynbee. He 

believes, and explicitly says so, that our civilization is decadent, that 

all our great achievements have been in the past. Toynbee doesn't say 

this quite as emphatically or in as much detail. And he does hold out 

some hope. He doesn't predict definitely that we are headed for catas- 

trophe. He reserves one grain of judgment on this. 

But the main difference between the two, I believe, is that Spengler's 

conception of civilization is organic. He believes a civilization follows 

the birth, life, and death cycle of animal organisms. He says this quite 

explicitly and definitely. Toynbee rejects this altogether. He sees no 

organic analogy whatsoever. A civilization to him is a congeries of 

cultures, with emphasis on unifying forces. And many of his critics have 

said that, even though he doesn't admit it, he really does have an organic 

conception of civilization. But he denies it, and certainly his conception 

is not as much so as Spengler's is. 

QUESTION: Inyour discussion of offense and defense I got the im- 

pression that you thought that defense had been improved by the increased 

firepower. I was under the impression that offense was further improved 

and overcame firepower by mass. I don't think that defense now is in the 

best position over offense with nuclear wespons. Do you mean that defense 

has supremacy over offense ? 
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DR.  L E I G H T O N :  Wi th  q u a l i f i c a t i o n s .  I t ' s  p e r h a p s  a s u b t l e  po in t .  

On the  f a c e  of i t ,  o f f e n s i v e  f i r e p o w e r  h a s  g a i n e d  a t r e m e n d o u s  a s c e n d e n c y .  

Bu t  you  a l w a y s  have  to r e m e m b e r  t ha t ,  a t  l e a s t  by  the  r u l e s  of the  g a m e ,  

when  you  a r e  a n a t j z i n g  the  r e l a t i v e  s t r e n g t h s  of o f f e n s e  and  d e f e n s e ,  t h a t  

bo th  s i d e s  can  u s e  the  s a m e  w e a p o n s .  So you have  f i r e p o w e r  p i t t ed  a g a i n s t  

f i r e p o w e r .  And i t  d id  s e e m  to m e - - a n d  t h i s  i s  j u s t  an  o p i n i o n - - t h a t  in  l and  

w a r f a r e  on the  whole  the  d e f e n s e  p r e s e r v e s  i t s  h i s t o r i c  a s c e n d a n c y ,  b e c a u s e  

t he  d e f e n d e r  c a n  i n f l i c t  m o r e  d a m a g e  on an  a t t a c k e r  than  v i c e  v e r s a .  

In a i r  w a r f a r e  you  have  a p e c u l i a r  s i t u a t i o n  in  w h i c h  f i r e p o w e r  i s  

d i r e c t e d  not  p r i m a r i l y  a g a i n s t  the  f o r c e s  w i e l d i n g  the  w e a p o n s ,  but  a g a i n s t  

t h e i r  b a s e s  and  a g a i n s t  t h e i r  s u p p o r t i n g  e s t a b l i s h m e n t - - t h e  whole  r e a r  

a r e a ;  and t h a t  i n t r o d u c e s  t h i s  e l e m e n t  of the  d e t e r r e n t ,  in  w h i c h  i t  s e e m s  

to m e  t h a t  a s  long  a s  t h e r e  i s  an  a s s u r e d  r e t a l i a t o r y  c a p a b i l i t y ,  an  a t t a c k e r  

c a n n o t  c o m p l e t e l y  a n n i h i l a t e  h i s  opponen t  in  one a t t a c k .  T h e r e  w i l l  be a 

c a p a b i l i t y  for  s t r i k i n g  b a c k .  As  long  a s  t h i s  i s  the  c a s e ,  the  r e t a l i a t i o n  

c a n  be  d i r e c t e d  a g a i n s t  c i t i e s ,  w h i c h  a r e  in  e f f e c t  h e l d  a s  h o s t a g e s ,  

and  t h a t  m e a n s  t h a t  in  a s e n s e  d e f e n s e  i s  s t r e n g t h e n e d  b e c a u s e  the  

p o w e r  to d e t e r  a t t a c k  i s  s t r o n g e r  t h a n  the  p o w e r  to  r e p e l .  H o w e v e r ,  e v e n  

b e y o n d  tha t ,  i f  the  d e t e r r e n t  f a i l s  and  r e t a l i a t i o n  i s  u n l e a s h e d  a g a i n s t  c i t -  

i e s ,  t h a t  to m e  i s  e s s e n t i a l l y  the  s a m e  a s  the  h i s t o r i c  u s e  of d e f e n s i v e  

f i r e p o w e r ,  not  a g a i n s t  the  i m m e d i a t e  f o r c e s  of the  a t t a c k e r ,  bu t  o v e r  h i s  
m a s s  

head  a g a i n s t  h i s ] c o m m u n i c a t i o n s ,  h i s  m a s s  r e s e r v e s ,  h i s  whole  r e a r  

a r e a  p r o b l e m .  

QUESTION:  y o u  have  b e e n  r e l u c t a n t  to c a s t  y o u r s e l f  in  the  r o l e  of a 
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p r o p h e t ,  bu t  r e g a r d i n g  t h e s e  r e m a r k s  and  o t h e r s ,  a r e  you  s u f f i c i e n t l y  

o p t i m i s t i c  to b e l i e v e  and  s u g g e s t  t h a t  h i g h - y i e l d  n u c l e a r  w e a p o n s  w i l l  

no t  be  u s e d  in  w a r f a r e  ? 

DR.  L E I G H T O N :  Y e s ,  s i r ;  I a m .  As  I s a y ,  t h i s  i s  s o m e t h i n g  t ha t  

c a n ' t  be  p r o v e d .  In fac t ,  I s e e  l i t t l e  po in t  r e a l l y  in  s p e c u l a t i n g  m u c h  

abou t  i t ,  b e c a u s e  the  e v i d e n c e  i s  t h e r e  on b o t h  s i d e s .  I t ' s  a q u e s t i o n  of 

how you  p e r s o n a l l y  w e i g h  the  p r o b a b i l i t i e s  one  w a y  o r  a n o t h e r ,  and 

e v e r y  i n d i v i d u a l  m u s t  m a k e  h is  own j u d g m e n t .  T h a t  wou ld  b e  j u s t  m y  

f e e l i n g ,  i n t u i t i v e  p e r h a p s ,  t h a t  i t  i s  u n l i k e l y  on the  w h o l e ,  in v i e w  of 

o u r  h i s t o r i c  e x p e r i e n c e ,  t ha t  we  w i l l  r e s o r t  to  l a r g e - s c a l e  n u c l e a r  w a r -  

f a r e .  

QUESTION:  

s m a l l  w e a p o n s ,  

p l ay  t h i s  g a m e .  

Do you  t h i n k  tha t  we  w i l l  u s e  t a c t i c a l  w e a p o n s ,  s o - c a l l e d  

and w i l l  t ha t  l e a d  to a c a s e  l ike  t he  boy  tha t  s a i d ,  " W e ' l l  

You  s l a p  m e  and  I ' l l  s l a p  you ,  " and one s l a p s  a l i t t l e  too  

h a r d  and  the  o t h e r  says : " W e l l ,  if you  u s e  a b i g g e r  one ,  w e ' l l  u s e  the  

nex t  s i z e  up.  " ?  

DR.  L E I G H T O N :  I t h i n k  a l l  the  p r o b a b i l i t i e s  po in t  t o w a r d  the  u s e  of 

n u c l e a r  w e a p o n s  in m a n y  s i z e s  s h o r t  of the  u l t i m a t e  up to s o m e  l e v e l ,  and  

I w o u l d n ' t  a t t e m p t  to s a y  w h e r e  the  l e v e l  l i e s ,  e v e n  t h o u g h  M r .  K i s s i n g e r  

h a s  t r i e d  to ,  bu t  a l e v e l  b e y o n d  w h i c h  it  i s  no t  f e a s i b l e ,  o r  b e y o n d  w h i c h  

it  is  d a n g e r o u s  to  go.  And I t h i n k  t ha t  i s  the  po in t  on w h i c h  I t h ink  m o s t  

of h i s  c r i t i c s  h a v e  a t t a c k e d  h i m .  

But ,  m o r e  g e n e r a l l y ,  i t  s e e m s  to  m e  i t ' s  i n e v i t a b l e  tha t  a t o m i c s  w i l l  

b e  u s e d ;  and  e v e r y  y e a r  we  m o v e  down the  pa th  of d e v e l o p i n g  w e a p o n  

s y s t e m s  and f o r c e s  w h i c h  a r e  t r a i n e d  and  g e a r e d  and o r g a n i z e d  f o r  the  

u s e  of a t o m i c s ,  the  m o r e  d i f f i c u l t  i t  is  to g o b a c k  to c o n v e n t i o n a l  w a r f a r e .  
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But  I don ' t  s e e  a n y  i n h e r e n t  r e a s o n  why  the  l i m i t e d  u s e  of a t o m i c s  s h o u l d  

l e a d  p r o g r e s s i v e l y  to  the  u l t i m a t e  c a t a s t r o p h : e .  T h a t ' s  j u s t  an op in ion .  

C A P T .  HYDE:  If I m a y  i n t e r j e c t :  Do you  m e a n  tha t  p a r t i c u l a r l y  

i f  the  p e r s o n  on whom the  n u c l e a r  w e a p o n s  a r e  u s e d  c a n n o t  r e t a l i a t e  in  

k i n d ?  

DR.  L E I G H T O N :  I t h i n k  i t ' s  v e r y  u n l i k e l y  t h a t  he w i l l  not  be l i k e l y  

to r e t a l i a t e .  

QUESTION:  D o c t o r ,  you  m e n t i o n e d  t h a t  in  a l l  t h e s e  r e v o l u t i o n s  t h e r e  

a r e  a l w a y s  m a n y ,  and  m a y  be m o r e ,  of the  o ld  i d e a s  t h a t  a r e  not  g i v e n  up 

t h a n  t h e r e  of new o n e s  a c c e p t e d .  We a r e  s p e n d i n g  a g r e a t  d e a l  of ou r  

n a t i o n a l  e f f o r t  on the  p r o d u c t i o n  of f i r e p o w e r .  Yet  t h e r e ' s  a g r e a t  d e a l  

of t a l k  of  l i m i t e d  w a r  and,  a s  you  have  m e n t i o n e d ,  c l e a n  k i l l  ,with s m a l l e r  

w e a p o n s .  Would  you  s a y  t h a t  t h i s  c l i n g i n g  to the  i d e a  of Limi ted  w a r  and  
p o s s i b l y  

of the o l d e r  w e a p o n s  i s^an  a t t e m p t  on ou r  n a t i o n a l  p a r t  to c l i n g  to the  o ld  

o r d e r  r a t h e r  t h a n  to a c c e p t  s o m e  of the  new i d e a s  of t h i s  i n d u s t r i a l  r e v o -  

lu t ion  ? 

DR.  L E I G H T O N :  The  t r a d i t i o n a l  e l e m e n t  h e r e ,  i t  s e e m s  to m e ,  the  

s u r v i v a l  of e s t a b l i s h e d  and  old w a y s  of t h i n k i n g ,  o ld  ou t looks ,  a p p l i e s  and  

the  r e a s o n  
w i l l  a p p l y ,  in  m y  op in ion ,  to the  f o r m  and  i n t e n s i t y  of w a r f a r e .  T h a t  i sJ  

I t h i n k  we w i l l  have  l i m i t e d  and  t r a d i t i o n a l  f o r m s  of w a r f a r e .  But  t h i s  does  

not  e x c l u d e ,  in  m y  opin ion ,  the  u s e  of the  m o d e r n  w e a p o n s .  I t  s u p p o s e s ,  

i t  i m p l i e s ,  l i m i t e d  u s e  of t h e s e  m o d e r n  w e a p o n s .  T h i s  i s  wha t  I b e l i e v e  

to  be p o s s i b l e .  In o t h e r  w o r d s ,  go ing  b a c k  to the  po in t  o r  the  p r i n c i p l e  t h a t  

I t h i n k  I m a d e - - t h a t  d e s t r u c t i v e n e s s  i s  not  p r i m a r i l y  a r e s u l t  of  the  c a p a -  
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b i l i t i e s  of w e a p o n s ,  but  of the  m a n n e r  in  w h i c h  m e n  u s e  t h e m .  

QUESTION: T h e n  d o e s  t ha t  m e a n  tha t  you do not  a g r e e  wi th  the  n a t i o n a l  

p o l i c y  of m a s s i v e  r e t a l i a t i o n  in  the  e v e n t  of h o s t i l i t i e s  ? 

DR. LEIGHTON:  What  I ' m  t a l k i n g  about ,  s i r ,  i s  a q u e s t i o n  of wha t  

I r e g a r d  as  p r o b a b i l i t i e s  in  the  l igh t  of  the  h i s t o r i c a l  pas t ,  no t  of wha t  we 

s h o u l d  do and what  s h o u l d  be a m a t t e r  of po l i cy .  In fact ,  i f  you r e c a l l ,  

m y  a n a l y s i s  of t he  p r o b a b i l i t y  was  b a s e d  o r  l e a n e d  v e r y  h e a v i l y  on the  fac t  

tha t  a l l - o u t  a t t a c k  in a l l  p r o b a b i l i t y  canno t  c o m p l e t e l y  o b l i t e r a t e  the  c a p a c i t y  

to r e t a l i a t e ;  and  tha t  t he  a s s u r a n c e  of b e i n g  ab le  to r e t a l i a t e  i s  the  b e s t  

d e t e r r e n t  a g a i n s t  the  a t t a c k  o c c u r ~ n g .  Th i s  i s  s i m p l e  a r i t h m e t i c ,  i t  s e e m s  

to m e .  I t ' s  no t  a q u e s t i o n  of the  p o l i c y  at a l l ,  i t  s e e m s  to m e .  I t ' s  a 

m a t t e r  of w h a t ' s  p r o b a b l e ,  w h a t ' s  l i k e l y  to  o c c u r .  

QUESTION: R e f e r i ' i n g  to the  d e n s i t y  of  p o p u l a t i o n  w h i c h  i s  g r o w i n g  

up in  the  w o r l d  t o d a y - - I  d o n ' t  know w h e t h e r  you t o u c h e d  on i t - - m o r e  and  

m o r e  n a t i o n s  a r e  g e t t i n g  a t o m i c  c a p a b i l i t y  and  a r e  ab l e  to h ide  t h e i r  o f f en -  

s i r e  and  d e f e n s i v e  s i t e s  p r e t t y  w e l l  a l l  o v e r  the  w o r l d .  D o e s  t h i s  a u g u r  

tha t  e v e n  in l i m i t e d  wa r  we wi l l  have  m a n y  m o r e  c a s u a l t i e s  t h a n  we p o s s i b l y  

had  in the  pas t ,  c o n s i d e r i n g  tha t  t h e r e  w i l l  be  t a c t i c a l  w e a p o n s  o r  l a r g e r  

w e a p o n s  a l l  o v e r  the  g lobe  t o k n o c k  out  a p o w e r ?  

DR. LEIGHTON:  It s e e m s  l i k e l y  i on the  whole  tha t  c a s u a l t i e s ,  

at  l e a s t  at  the  b e g i n n i n g  of a p e r i o d  of n u c l e a r  w a r f a r e ,  would  r i s e ,  j u s t  

as  t h e y  d id  in the  C iv i l  W ar  wi th  the  a d v e n t  of r i f l e d  i n f a n t r y  w e a p o n s  and  

i m p r o v e d  a r t i l l e r y .  Unti l  t a c t i c s  w e r e  d e v e l o p e d  w h i c h  cou ld  c o u n t e r  the  

i n c r e a s e d  f i r e p o w e r ,  t he  c a s u a l t i e s  m o u n t e d  a t  a t e r r i f i c  r a t e .  And  then ,  
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of c o u r s e ,  t h e r e ' s  the whole m a t t e r  of the  c iv i l i an  a r e a .  
r e a l l y  

Well ,  we^have to c o n s i d e r  th i s  ques t ion  in two a s p e c t s ,  don ' t  we?  

F i r s t  of a l l  on the t a c t i c a l ,  the m i l i t a r y  s ide ,  I th ink  t a c t i c s  wi l l  evolve  

which  wi l l  m a k e  i t  p o s s i b l e  to keep c a s u a l t i e s  at  an  accep t ab l e  l eve l .  

In the a r e a  of p o p u l a t i o n - - c i t i e s  and popula t ion  c e n t e r s - - t h e r e  aga in  

we s i m p l y  :come back  to m y  o r i g i n a l  point .  As I sa id ,  I don ' t  be l i eve  tha t  

i t  can  be p r e d i c t e d  with  any  a s s u r a n c e  on the b a s i s  of the ev idence ,  but 

the m a t t e r  of where  you th ink,  of the b a s i s  of long h i s t o r i c a l  t r ad i t ion ,  

the p r o b a b i l i t i e s  l ie .  T h e y  l ie ,  I be l i eve ,  in  a d e t e r m i n a t i o n  by 

mentsand  people  to p r e v e n t  wa r  f rom going to the  u l t i m a t e  l i m i t  

d e s t r u c t i o n .  

C A P T .  HYDE.- I th ink  our t ime  has  run  out. Since th i s  l e c t u r e  i s  

the conc lus ion  of the s e r i e s  on m o d e r n  w a r f a r e  and s t r a t e g i c  concep t s ,  

I l ike to hope tha t  you wi l l  hold on to such  no t ions  you m a y  have got ten,  

so you can u s e  t hem in the f ina l  p r o b l e m .  And I should  l ike  to thank  Dr .  
h igh ly  

Le igh ton  for  h is  c a l o r i f i c  food for  thought .  
h 

g o v e r n -  

of m a s s  
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