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DOUHET AND THE FUTURE
Lt. Col. Joseph L. Dickman

SNERAL G i u l io  Douhet publ i shed h i s  master work IL Domí-
nio d e l i '  A n a  in 1 9 2 1 . 1 This p e n e t ra t in g  study o f  a i r  

war fare a t t r a c t e d  l i v e l y  In te rnat io na l  a t te nt io n  during the 
y e a r s  p r e c e d i n g  World War I I  and in i t s  e a r l y  s t a g e s .  
Douhet's w r i t i n g s  were t r a n s l a t e d  from the o r i g i n a l  I t a l i a n  
into French and Engl ish,  and were read and d iscussed  both in 
the United S t a t e s  and abroad.  A condensation was prepared  
fo r  the U.S.  Army Air Corps in 1932,  and another appeared in 
the S e r v i c e  jo u rn a l  o f  the Royal Air  Force in 1936.  During 
the f i r s t  two years  o f  the past  war frequent mention of  the 
s o - c a l l e d  Douhet Theory appeared in newspapers,  magazines,  
and books, o f ten by c r i t i c s  who saw in the events in Europe 
a d isprova l  o f  Douhet's prophecies.

Most of the l a t e s t  publ ished commentaries on Douhet jdate 
between 190.0 and 1944.  S ince  then,  however,  i n t e r e s t  has 
waned. But today  th e re  i s  a need f o r  a r e - e v a l u a t i o n  o f  
Douhet, f o r  postwar events  and t rend s  have g r e a t l y  a l t e r e d  
the f a c t o r s  under which h is  ccncepts have been judged.

The consensuç among wartime commentators was that most of 
h i s  p r o p o s a l s  were e i t h e r  o v e r o p t i m i s t i c  o r  s p e c i f i c a l l y  
e rr on eo us ,  ye t  the very  end o f  the war c o n t a i n s  a l e s s o n  
that might rever se  any judgment made a year e a r l i e r .  Further ,  
the trend of  research  and development s i n c e  i n d i c a t e s  that  
the shape o f  the next war w i l l  be v a s t l y  d i f f e r e n t  from the 
l a s t  one. Consequently, ev a lu at io n s  made during World War I I  
apply only  to the c o n d i t io n s  o f  that  t ime; any d e c i s i o n  as 
to the f u t u r e  v a l u e  o f  D o u h et ' s  c o n c e p t s  must t a k e  i n t o  
consideration the e f f e c t  of  new developments,  e s p e c i a l l y  the 
vtomic bomb and supersonic a i r c r a f t  or m i s s i l e s .

For the purpose of  t h i s  a p p ra i s a l ,  the Douhet Theorv w i l l  
be cons idered  as being the sum of  Douhet 's  o p i n i o n s ,  pro-
p o s a l s ,  and p r e d i c t i o n s  co ncern ing  the pro per  use  of  A i r

^ e ^e r e n c e s  D o u h e t  i n  t h i s  a r t i c l e  a r e  b a s e d  on  t h e  E n g l i s h  t r a n s l a t i o n  
o f  D i n o  F e r r a r i ,  The Command of the Air ( C o w a r d - M c C a n n , 1 9 4 2 ) .
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4 THE A IR  U N IV E R S IT Y  Q U A R T E R LY  R E V IE W

Power. These b e l i e f s  are set  forth in a l l  of hi s  wr i t ings ,  
but c h ie f l y  in The Command. of  the Air.

In order to permit a Progress ive,  deta i led evaluation of 
Douhet's thought, the fo l lowing nine statements are sub- 
mitted,  from th e i r  general s i g n i f i c a n c e  and the emphasis 
given them in his w r i t i n g s ,  as representing Douhet's most 
important arguments. These statements comprise his  funda-
mental concepts of Air Power and are presented as the pr in-
c ip ies  of the Douhet Theory.

(1)  Command of  the a i r  i s  a ne ces sa ry  and s u f f i c i e n t  
condi t ion for  victory.

(2) Ai rcra f t  are omnipotent weapons, capable o f  destroy- 
ing any objective  and invulnerable to any defense.

(3) The instrument for  obtaining and exp lo i t in g  command 
of the a i r  should be an a i r  force independent of the surface 
forces and composed of maximum bombing power and the requi-
s i t e  f ight ing power.

(4) The proper targets  for the Independent Air Force are 
industr ial  object ives  and centers of population.

(5) The proper weapon for  the Independent Air Force i s  a 
combination of explosives ,  incendiaries ,  and poison gas.

(6) The Independent Air  Force should always operate in 
mass.

(7) All e f f o r t s  of an a i r  force should be devoted so le ly  
to of fense.

(8) No resources  should be d iverted  to the support of  
aux i l iary  aviation.

(9) Surface forces should have a defensive function while 
the a i r  force performs the major o f fens ive  action.

T h e DOUHET THEORY not only embraces the ent i r e  
su b je c t  of a e r i a l  war fare but a l s o  encroaches on that of  
war in g e n er a l .  I t  p r e d i c t s  that a i r  act ion w i l l  have a 
d e c i s i v e  e f f e c t  on the outcome of future  wars, recommends 
that the three branches o f  the armed force of  a nation be 
co-equal under a s ingle directing head, and proposes that in 
the allotment of funds the a i r  arm receive the preponderance 
o f  a v a i l a b l e  means. In the f i e l d  o f  a e r i a l  w a r f a r e  in 
pa r t icu la r ,  i t  defines the mission of Air Power and describes
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t h e  organi za t ion  and t a c t i c s  r eq u i re d  to accomplish  that  

mission.
The Douhet Theory i s  p r e d i c a t e d  on what S igaud c a l l e d  

"the f a c t o r  o f  maximum return .  A nation has a d e f i n i t e  sum 
t o t a l  o f  m ater i a l  r e s o u r c e s ; "  the po r t i o n  a l l o t t e d  to m i l i -  
t a ry  purposes "must be used to produce the g r e a t e s t  p o s s i -  
ble r e s u l t s . " 2 Douhet, in his  w r i t i n g s ,  had in mind I t a l y ,  a 
nation o f  very  l im i t e d  mater i a l  r e s o u r c e s .  His pa t te rn  for  
war, expressed  by the in ju nc t ion  to " r e s i s t  on the ground, 
mass in the a i r , "  was designed to enable that  nation to de- 
f e a t  a more r i c h l y  endowed but l e s s  e f f i c i e n t l y  o rg a n i z e d  
enemy.

The Douhet Theory did not r e c e i v e  a thorough t e s t  in 
World War I I ;  moreover, the v e r d i c t  that was passed  w i l l  not 
be f i n a l .  Less  than three y e a r s  a f t e r  the end o f  that  con- 
f l i c t ,  s i d e s  a re  a l r e a d y  be ing  drawn f o r  a new one.  The 
events of the l a s t  few months are s i gn p os ts  on the road that 
l e a d s ,  u n l e s s  t h e r e  i s  an abrupt  t u r n i n g  f a r t h e r  on,  to 
World War I I I .  And i f  t h e r e  i s  a n o t h e r  war ,  the Douhet 
Theory w i l l  get a second chance.

That the Douhet Theory was somewhat l e s s  than an unqual i -  
f i e d  success  in World War I I  was due to the i n a b i l i t y  o f  the 
eguipment o f  the times to f u l f i l l  DouhetJ s e x p e c t a t io n s .  The 
d e f i c i e n c i e s  found in Douhet's p r i n c i p i e s  do not in general  
concern h i s  t h e o r i e s  o f  employment,  but d e r i v e  from the 
tech nica l  l i m i t a t i o n s  of  a i r c r a f t  and armament. Air  Power, 
as t y p i f i e d  by the B - 1 7 ,  Norden bombsight ,  and 1000 pound 
bomb, did not possess  the c a p a b i l i t i e s  that Douhet v i s u a l i z e d .

Air Power in World War I I I ,  however, w i l l  be immeasurably 
b e t t e r  equipped f o r  i t s  j o b .  In the few y e a r s  t h a t  have 
elapsed s inc e  1940, when the Luf t waf f e  f a i l e d  in i t s  attempt 
to win a war by Air  Power, there have appeared new weapons, 
t h a t ,  had t h e  G e r m a n s ^ p o s s e s s e d  them t he n ,  would have 
q u i c k l y  f o r c e d  a d e c i s i o n .  These a r e  j e t - p r o p e l l e d  a i r -
c r a f t ,  V-weapons, and the atomic bomb.

The i n f l u e n c e  o f  these  new developments, e s p e c i a l l y  the 
atomic bomb, on the p r i n c i p i e s  of  a e r i a l  war far e  i s  a l re a d y  
a t t r a c t i n g  the a t te nt io n  of many w r i t e r s .  So much has been

L o u i s  A. S i g a u d ,  Douhet and Aerial Warfare ( G . P .  P u t n a m ,  1 9 4 1 ) ,  p .  3 9 .
2
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written on the atomic bomb alone that merely to add a l i t t l e  
more o f  the same would be a waste o f  t ime.  However, the 
e f f e c t  on the Douhet Theory of  these new implements, and 
the i r  future improvements, i s  s i g n i f i c a n t .  When examined in 
the l i g h t  of these weapons, c e r t a i n  o f  Douhet's concepts 
that were apparent ly  disproved f i v e  years  ago take on an 
e n t i r e l y  new aspect.  For as Douhet s a id ,  "the form of any 
war . . . depends on the t e c h n i c a l  means of war a v a i l a b l e . "

When sp e c u la t in g  about the fu tu r e  i t  i s  n e c e s s a r y  to 
indicate  how near or remote a period of time i s  being con- 
sidered. The period to be referred to here may be considered 
as a h is to r ic a l  era which could be cal led the renaissance of 
the Douhet Theory.  The beginning o f  t h i s  era  w i l l  occur  
when there i s  produced a bomber with a maximum speed of  
around 600 mi les  per hour, capable o f  ca rr y i ng  an atomic 
bomb to a radius of  action such that  major ground combat 
w i l l  not be necessary  to obtain s u i t a b l e  a i r  bases  from 
which to o p e r a t e .  I t s  zenith w i l l  be a t t a i n e d  with the 
development of a p i l o t l e s s  a i r c r a f t  or guided m i s s i l e  able 
to accurately d e l iv e r  the atomic bomb at the same range and 
capable o f  supersonic speed. The end of  th i s  era  w i l l  be 
reached when there i s  invented an a n t i a i r c r a f t  m iss i le  with 
100 per cent e f fect iveness .

The development o f  these  weapons i s  i n e v i t a b l e ,  and 
plans for  t h e i r  employment must be made. In such planning 
the p r i n c i p i e s  of the Douhet Theory w i l l  f i g u r e ,  although 
probably without awareness by the planners.

lHE EFFECT of the new means of warfare on Douhet's 
p r i n c i p i e s  w i l l  now be examined. The individual  p r i n c i p i e s  
wi l l  be discussed in a d i f ferent  sequence from that in which 
they were l i s t e d  above. This var iat ion i s  des i rab le  because 
the influence of the new weapons a l t e r s  the i n t e r - r e l a t i o n -  
ships among the separate elements of the Douhet Theory.

The pr inc ipie  of the i n v i n c i b i l i t y  of a i r c r a f t  i s  the one 
that undergoes the most s i g n i f i c a n t  change in the future.  
The atomic bomb and sonic speeds w i l l  give the airplane the 
q u a l i t i e s  of i n v i n c i b i l i t y  and i n v u l n e r a b i l i t y  with which 
Douhet believed i t  to be endowed.
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I t  w i l l  be r ec a l l e d  that Douhet was extremely dogmatic in 
h i s  c a l c u l a t i o n  o f  the amount o f  damage t h a t  a " u n i t  o f  
bombardment" would i n f l i c t .  According to his  b e l i e f ,  twenty 
tons of  e x p l o s i v e s , d e l i v e r e d  by ten a i r c r a f t ,  would i n -  
v a r i a b l y  produce complete d e s t r u c t i o n  with in  a 1 5 0 0 - f o o t  
c i r c l e .  I t  has been shown that inaccuracy of  bombing and re-  
s i s t a n c e  o f  modern b u i l d i n g s  r e s u l t e d  in a s u b s t a n t i a l l y  
smaller  e f f e c t  in the pa st .

However, the atomic bomb reduces the importance of these 
f a c t o r s  and makes D o u h e f s  p r i n c i p i e  a p p l i c a b l e  in the  
future .  An atomic bomb dropped by one a i r p l a n e  w i l l  produce 
complete d e s t r u c t io n  within a 6ooo-foot c i r c l e ,  with heavy 
damage up to two m i l e s  beyond.  Modern c o n s t r u c t i o n  t h a t  
could  o f f e r  s u b s t a n t i a l  r e s i s t a n c e  to c o n v e n t i o n a l  e x -  
p l o s i v e s  and i n c e n d i a r i e s  i s  now v u l n e r a b l e  to a tomic  
at tac k ;  the United S ta t es  S t r a t e g i c  Bombing Survey es t imates  
that  " t h e  overwhelming bulk o f  the b u i l d i n g s  in American 
c i t i e s  could not stand up aga inst  an atomic bomb burst ing  a 
mi le  o r  a mi le  and a h a l f  from them." P r e c i s e  a c c u ra c y  of 
bombing becomes unimportant when the damage i s  measured in 
s q u a r e  m i l e s  i n s t e a d  o f  s q u a r e  y a r d s .  The v a l u e s  t h a t  
Douhet c a l c u l a t e d  are d i f f e r e n t  today, but the p r i n c i p i e  of 
i n e v i t a b l e ,  p r e d ic t ab le  destruct ion  i s  confirmed.

Douhet 's  concept of  an i r r e s i s t i b l e  bomber fo r c e  i s  l e s s  
v a l i d ,  but i t  may become t r u e  at some time in the f u t u r e .  
The u l t i m a t e  goal  o f  development in a i r c r a f t  i s  the long -  
ran g e ,  s u p e r s o n i c  guided m i s s i l e .  Defense a g a i n s t  such 
weapons w i l l  be exceedingly  d i f f i c u l t ;  human-piloted i n t e r -  
c e p t o r s  w i l l  be t o t a l l y  in a d e q u ate ,  and g r o u n d - t o - a i r  
m i s s i l e s  w i l l  have to be r e l i e d  on. These might a l s o  f a i l  
a g a in st  V-2 type weapons. Douhet 's  arguments re g a r d i n g  the 
c o s t ,  i n e f f e c t i v e n e s s , and consequent  f u t i l i t y  o f  l o c a l  
defenses  can be re -ap p l i e d  to the fu tu re .  Edward Mead E a r l e  
p r e d i c t s  that " rockets ,  p i l o t l e s s  a i r p l a n e s ,  guided m i s s i l e s  
and other  as  yet undeveloped weapons o f  supersonic  s p e e d . . .  
w i l l  present  problems of  defense which remain unsolved  and 
may w e l l  be i m p o s s i b l e  o f  s o l u t i o n . " 3 Here then in the

E d w a r d  Mead E a r l e ,  " T h e  I n f l u e n c e  o f  A i r  P o w e r  Up o n  H i s t o r y , ' *  The Yale 
Review, XXXV ( J u n e  1 9 4 6 ) ,  p .  5 8 8 .
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lo ng -r ang e , supersonic guided m i s s i l e  may be at l a s t  the 
real izat ion of Douhefs invulnerable a i r  force.

The r e a l i z a t i o n  o f  such f u t u r i s t i c  weapons i s  very  
d i s t a n t ,  but a c o n d i t i o n a l  S t a t e  of  i n v u l n e r a b i l i t y  i s  
c l o s e r  at hand. As the speed of  a i r c r a f t  approaches the 
sonic,  the advantages to the offense and the d i f f i c u l t i e s  of 
the defense multiply enormously. The problem of interception 
and gunnery becomes acute at high speed and high a l t i t u d e ;  
i t  i s  further complicated by radar countermeasures and night 
operat ions ,  which would be l o g i c a l  for  an atomic bomb at -  
tack, when precision accuracy of bombing i s  not necessary.

It i s  conceivable that a nation that had developed bombers 
with speeds near the sonic range could, by employing tac t ic s  
designed to e x p l o i t  the inherent advantages o f  that capa- 
b i l i t y ,  p o s s e s s  an a i r  force that was almost completely in-
vulnerable to defensive e f f o r t s .  Such in v u ln er a b i l i t y  would 
ex i s t  only under the operating conditions for  which the a i r -
c r a f t  and t a c t i c s  were designed.  I t  might,  o f  course ,  be 
only temporary; the s i t u a t i o n  could be reversed by a new 
design of the enemy. However, a very br ie f  period of freedom 
of action in the enemy's sky wi l l  be s u f f i c i e n t  to decide an 
atomic war.

It  i s  unfortunate that Douhet could not have anticipated 
the atomic bomb, for  he would c e rt a in ly  have seized upon i t  
in his  f i f t h  p r i n c i p i e ,  which concerns the proper weapons 
f o r  h is  Independent Air Force.  The atomic bomb, with i t s  
e f f e c t s  of b la s t ,  f i r e ,  and r a d i o - a c t i v i t y , combines at once 
the q u a l i t i e s  of the three means of a ttack that he recom- 
mended—exp los iv es , incendiaries ,  and gas.  The a b i l i t y  of an 
underwater e x p l o s io n  to contaminate an area f o r  months 
would have p a r t ic u la r ly  appealed to Douhet, who always showed 
a preference for  "aero-chemical" methods. In descr ibing how 
to best attack concentrations of population, he advised that 
"attac.ks must be so planned as to leave the target permeated 
with gas over a [long] period of t ime." In the future ,  the 
agent w i l l  be r a d i o a c t i v e  m a t e r i a l ,  but the p r i n c i p i e  
remains the same.

Although bac ter io log ica l  warfare,  another recommendation 
o f  Douhet 's ,  has not been used in the p a s t ,  i t  i s  s t i l l
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p o s s ib l e  in the futur e .  The a b i l i t y  o f  a nation to use t h i s  
weapon without f e a r  o f  e f f e c t i v e  r e t a l i a t i o n  would make i t s  
employment more l i k e l y .

D o ü HET'S FOURTH PRINCIPLE, tha t  o f  t a r g e t s ,  i s  
another that r e c e iv e s  added emphasis from new developments,  
p a r t i c u l a r l y  the atomic bomb again.  I t  i s  obvious that  th i s  
weapon i s  i d e a l l y  s u i t e d  f o r  h i s  concept  o f  a t t a c k i n g  a 
n a t i o n ' s  w i l l  to r e s i s t  through i t s  c e n t e r s  o f  po pula t ion .  
"The c i t y  i s  a made-to-order t a r g e t , "  Bernard Brodie w r i t e s ,  
"and the degree  o f  u r b a n iz a t io n  of  a count ry  f u r n i s h e s  a 
rough index o f  i t s  r e l a t i v e  v u l n e r a b i l i t y  to the atomic 
bomb. "4

Whether the r e s u l t  o f  the a p p l i c a t i o n  of t h i s  p r i n c i p i e  
would fol low p r e c i s e l y  Douhet's pr e d ic t io n  o f  the population 
demanding an end of  the war,  remains to be s e e n . The same 
f a c t o r s  that  a p p l i e d  in  World War I I  w i l l  be i n f l u e n t i a l  
aga in ,  namely, the degree o f  defense that  can be mustered,  
the amount of  r e t a l i a t i o n  p o s s i b l e ,  and the d i s c i p l i n e  o f  
the p o p u la t io n .  I t  i s  c e r t a i n ,  as i t  was b e f o r e ,  t h a t  in-  
e f f e c t u a l  defenses  and lack of  r e t a l i a t o r y  means w i l l  bring 
a speedy dec is ion to an atomic war.

Concerning what would happen i f  both contesta nts  possessed 
la rg e  numbers of atomic bombs and the means to d e l i v e r  them, 
Mr. Brodie goes on to make some i n t e r e s t i n g  s p e c u la t io n s .  He 
assumes that r e t a l i a t i o n  would be automatic a f t e r  the i n i t i a l  
blow and that  d es t ruct io n  of each o t h e r ' s  n a t i o n a l  economy 
could not be preve nted  by e i t h e r  s i d e ,  in which c a s e  the 
a b i l i t y  to continue the f i g h t  would "depend on the degree to 
which the armed f o r c e s  had made themselves  independent o f  
the urban communities and t h e i r  i n d u s t r i e s  f o r  supply and 
sup port . "  Obviously ,  the comparative moral f i b e r  o f  the two 
n a t i o n s  would r e c e i v e  a s e v e r e  t e s t  in such a s i t u a t i o n .

Douhet's doctr ine  of mass employment of a e r i a l  s t ren g th ,  
expressed  in the s i x th  p r i n c i p i e ,  undergoes some change in 
the war of the fu tu re .  Since any c i t y  in the world i s  l i k e l y  
to be destroyed by one to ten atomic bombs, i t  i s  improbable 
that  hundreds o f  bombers w i l l  be d i s p a t c h e d  a g a i n s t  one

B e r n a r d  B r o d i e ,  The Absolute Weapon ( H a r c o u r t ,  B r a c e ,  1 9 4 6 ) ,  p .  9 9 .
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target as was done in the past,  although substantial  numbers 
over the minimum required may be employed to ensure that a 
su f f i c ie nt  number reaches the ob ject ive .  I t  i s  poss ible  that 
hundreds of bombers, however, w i l l  be launched against  an 
e n t i r e  n a t i o n ,  with the p la n es  d i s p e r s i n g  and s t r i k i n g  
individual  t a rg e t s .  Such a method of attack would have the 
e f f e c t  of  s a t u r a t i n g  the enemy's d efenses .  I t  would best 
be made at night or in bad weather and should be accompanied 
by an elaborate radar countermeasure program. I t s  probabi l i -  
ty of success with l ight  losses  would vary d i r ec t ly  with the 
speed of the bombers.

Douhet's concept of destroying the target  completely in 
one attack also becomes pract icable  with atomic bombs. That 
the destruction accomplished by th i s  weapon i s  t ru l y  complete 
i s  a ttested by the United States  Stra teg ic  Bombing Survey's  
report on the e f f e c t s  of  the bomb on Hiroshima.

T h e FUTURE promises to have an interest ing  e f f ec t  
on Douhet 's  s tatements on the proper  composition of the 
Independent Air Force, expressed in the thi rd p r i n c i p i e  of 
the Douhet Theory. Douhet's development of the "batt leplane" 
concept was proved to be unsound in World War I I .  Bomber 
a i r c r a f t  were,  g e n e r a l l y  speaking,  dependent on f i g h t e r  
escort  when strenuously opposed. However, in World War I I I  
i t  i s  p o s s i b l e  that the high-speed,  h i g h - a l t i t u d e , long- 
range bomber may be not only able  to defend i t s e l f ,  but 
f*orced to. I f  escort ing f i g h t e r s  cannot extend the i r  range 
to match the bombers' without e x c e s s i v e l y  s a c r i f i c i n g  per-
formance, they wi l l  have to be dispensed with. 5

With the elimination of f ig hter  escort ,  s t r a t e g ic  bombers 
w i l l  operate  mainly at n ight ,  r e l y i n g  on speed and e l e c -  
t ronics  as t h e i r  defensive weapons. Major de Seversky con- 
tends that escorts  wi l l  always be n e c e s s a r y , 6 but he f a i l s  
to rea l ize  that the great destructiveness of the atomic bomb 
reduces the requirement for  p r e c i s i o n , dayl ight  bombing and 
ena b les  a t t a c k i n g  at n i g h t ,  with the advantages  to the 

5
C o l • B r u c e  K. H o t l o w a y ,  “ H i g h  S u b s o n i c  S p e e d s  f o r  A i r  W a r f a r e , ” AIR UNI-  

VERSITY QUARTERLY REVIEW ( F a l i  1 9 4 7 ) .

A l e x a n d e r  P.  d e  S e v e r s k y ,  “ A L e c t u r e  o n  A i r  P o w e r , *  AIR UNI VERSI TY 
QUARTERLY REVIEW ( F a l i  1 9 4 7 ) .
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o f f e n s e  t h a t  a r e  i n h e r e n t  t h e r e i n .  I t  i s  p o s s i b l e  t h a t  
f i g h t e r  p lanes  w i l l  no longer  be included in the s t r a t e g i c  
a i r  fo rc e  o f  the future ,  and Douhet 's b a t t l e p l a n e  w i l l  have 
come i n t o  i t s  own. I t  i s  p a r a d o x i c a l  t h a t  s p e e d ,  the 
c h a r a c t e r i s t i c  that  Douhet considered l e a s t  ne c es s a ry ,  w i l l  
be the one that makes t h i s  concept p o s s ib l e .

In cont-rast  with the p r i n c i p i e s  p r e v i o u s l y  d i s c u s s e d ,  
Douhet's seventn,  in which he advocated concentrat ing on the 
o f f e n s e  and igno r in g  the d efens e ,  w i l l  become i n c r e a s i n g l y  
i n v a l i d  with the passage o f  time. The p o t e n t i a l i t i e s  o f  the 
atomic bomb are too tremendous fo r  a nation to a f f o r d  not to 
take a l l  p o s s i b l e  precaut ions aga inst  such an a t ta c k .  I t  may 
be at some time in the fu tu r e  that  an a t ta cke d  nation w i l l  
f ind  i t s e l f  completely unable to defend aga inst  an enemy a i r  
f o r c e  that has unvei led  a s e c r e t  new a i r p l a n e  o f  unmatched 
per formance;  but ,  n e v e r t h e l e s s ,  in p r e p a r in g  a g a i n s t  that  
e v e n t u a l i t y ,  the d e f e n d e r - t o - b e  must expend a l a r g e  pr o-  
port ion  of  i t s  resources  in an e f f o r t  to keep i t s  d ef en s es  
a b re a s t  of  the expected o f f e n s e .  Should i t  ig no re  i t s  own 
defenses  and concern i t s e l f  s o l e l y  with bombing the enemy's 
i n d u s t r i e s  and c i t i e s ,  even i f  i t  were s u c c e s s f u l  in i t s  
mi ss ion ,  i t s  own homeland would be de vas ta te d  and i t  would 
have won a Pyrrhic  v i c t o r y .

The discouraging f a c t  about defense in the future  i s  that 
i t  must be much more e f f i c i e n t  than i t  was in the p a s t ,  and 
at  a time when the odds a g a i n s t  i t  a r e  g r e a t e r  than they 
ever were before.  For any country to be secure  in the era  of  
atomic war fare i t s  defenses must be v i r t u a l l y  p e r f e c t .

Command of the a i r ,  Douhet 's  f i r s t  p r i n c i p i e ,  assumes a 
unique importance in the fu tu r e .  As in World War I I ,  i t  may 
never be a t t a i n e d ;  but in World War I I I ,  a b i l i t y  or  f a i l u r e  
to a t t a i n  i t  w i l l  have an immeasurably g r e a t e r  immediate 
e f f e c t  on the outcome of  the war than mere a i r  s u p e r i o r i t y  
ever had in the pa st .

Co ns id er  two n a t i o n s ,  X and Y,  both with atomic bombs 
and j e t - p r o p e l l e d ,  high-speed bombers ca pa b le  o f  a t t a c k i n g  
each o t h e r ' s  v i t a l  i n d u s t r i e s .  Assuming that  n e i t h e r  s i d e  
had per fected  an a i r - t o - a i r  or g rou nd- to -a i r  guided m i s s i l e ,  
an e f f e c t i v e  defense aga inst  each a i r  force  may be impossible
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once the a i r c r a f t  are launched. I f  X were the aggressor in 
t h i s  case  and in the i n i t i a l  blow d es t roy ed  a l l  o f  Y ' s  
la rg est  c i t i e s ,  the l a t t e r  would s t i l l  be able to r e t a l i a t e  
unless X attacked Y ' s  a i r  force while i t  was on the ground, 
e i t h e r  by d i v e r t i n g  part  of  the bombers or ,  i f  d i s t a n c e  
permitted, by using more economical, conventional means such 
as f i g h ter s .  In either  case, f a i lu r e  to obtain aLmost p e r f e c t  
r e s u l t s  would leave Y with s u f f i c i e n t  bombers to el iminate 
X ' s  c i t i e s  in one r e t a l i a t o r y  a t tac k .  I t  i s  impossible  to 
v i s u a l i z e  how complete and instant  des truct io n  of  an a i r  
force  can be accomplished i f  i t  i s  of  any s i z e  and at a l l  
prepared,  yet  command of the a i r  must be a t ta in e d  by one 
opponent, in a war such as the one described, to prevent the 
economy of both nations from being destroyed.

The FUTURE application oi  Douhet's eighth pr inc i -
p i e ,  concerning the e l im i n a t i o n  of  a u x i l i a r y  a v i a t i o n ,  
obviously  depends on whether there w i l l  be a l a r g e - s c a l e  
lánd campaign in the next war. I f  the army or navy are to 
perform important of fens ive functions,  they w i l l  need t a c t i -  
cal  Air Power. Conversely,  i f  the sur face  forces  are r e l e -  
gated to a d e f e n s i v e  r o l e  whi le  the s t r a t e g i c  a i r  f o r c e  
conducts an atomic war on the enemy's c i t i e s  and industries ,  
the requirement for  a t a c t i c a l  a i r  force wi l l  diminish.

Douhet 's  p i c t u r e  of a c o n f l i c t  between s t r a t e g i c  and 
t a c t i c a l  aviat ion wi l l  become c le are r  in the future for  two 
reasons— increasing i n a b i l i t y  to d i r e c t l y  a s s i s t  each other;  
and, divergence in object ives  and requirements, result ing in 
competition.  Douhet p a r t i a l l y  predicted the f i r s t  of these 
reasons when he stated that a u x i l i a r y  aviat ion cannot con- 
t r i b u t e  to obtaining command of  the a i r .  Although i t  has 
been shown by the o p e ra t io n s  o f  the Ninth Air  Force in 
Europe that t h i s  concept was not n e c e s s a r i l y  true in World 
War I I ,  i t  i s  plain that t a c t i c a l  aviat ion would have very 
l i t t l e  v a l u e  in a lo ng -ran ge  t r a n s p o l a r  a e r i a l  war,  as 
described above between nations X and Y. S i m i l a r l y ,  i f  an 
amphibious operation were launched, the s t r at e g ic  a i r  force 
would probably beunable to a s s i s t  with any ta c t i c a l  support. 
Although s t r a t e g i c  a i r  f o r c e s  have f r e q u en t ly  been given
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t a c t i c a l  assignments in the p a s t ,  and t h e i r  pr esent  equip-  
ment i s  s t i l l  capable of  t h i s  type o f  work, fu tu re  a i r c r a f t  
with very high subsonic o r  supersonic speed w i l l  have design 
and performance c h a r a c t e r i s t i c s  that  p r e c lu d e  such i n t e r -  
ch angeab i l i ty  of  function.

Douhet predicted  competition between s t r a t e g i c  and t a c t i -
c a l  A i r  Power as  i n e v i t a b l e .  In World War I I  the  Un ite d  
S t a t e s  was ab le  to a f f o rd  both, but the extravagance  of  the 
pas t  may not be p o s s i b l e  in the f u t u r e .  In an a d d r e s s  to 
students of  the Air Command and S t a f f  School on 20 February 
1948, Captain H. E. E c c l e s ,  USN, s t a t e d :  "The United S t a t e s  
fought World War I I  in an economy o f  p l e n t y ;  the events  of  
the l a s t  three years  indic ate  that in any fu tu re  war we w i l l  
f i g h t  in an economy of  s c a r c i t y . "

T h i s  warning  can be a p p l i e d  to the  c o n f l i c t  between 
s t r a t e g i c  and t a c t i c a l  Ai r  Power. The development and pro-  
duction o f  the long-range ,  h igh-speed a i r c r a f t  or  m i s s i l e s  
that  w i l l  be needed to d e l i v e r  the atomic bomb in World War 
I I I  w i l l  be extremely c o s t l y ,  in resources  as  wel l  as money. 
The r e q u i r e m e n t s  o f  t a c t i c a l  A i r  Power,  o f  which t roo p 
c a r r i e r  a v i a t io n ,  for  example, i s  an ever-growing component, 
w i l l  be an a dd i t io n a l  drain on the n a t i o n ‘ s economy. I f ,  at 
any time, i t  appears that expenditures  fo r  t a c t i c a l  av iat ion  
w i l l  . jeopardize  development in s t r a t e g i c ,  the former w i l l  
have to be s a c r i f i c e d .

As the  gap i n c r e a s e s  between s t r a t e g i c  and t a c t i c a l  
a v ia t io n ,  in equipment, techniques,  and doc t r i ne s ,  an attempt 
may be made to br ing  complete c o n t r o l  o f  the t a c t i c a l  a i r  
force  under the army. Such a move would co rroborate  Douhet's 
b e l i e f  that  a u x i l i a r y  a v i a t i o n  which was i n d i s p e n s a b l e  to 
the su r fa ce  fo rces  should be under t h e i r  command.

FlNALLY,  the u l t im at e  t e s t  o f  Air  Power, and of 
the Douhet Theory, w i l l  come with the a pp l i c a t ion  of Do uhef s  
l a s t  p r i n c i p i e ,  which a s s e r t s  that  in the war o f  the fu tu re  
the sur face  fo rces  w i l l  have a supporting funct ion while  the 
a i r  f o r c e  e x e c u t e s  the o f f e n s i v e  a c t i o n .  The time f o r  ac-  
ceptance of t h i s  p r i n c i p i e  w i l l  a r r i v e  when the a i r  f o r c e  
possesses  the means to d e l i v e r  l a r g e  numbers o f  atomic bombs
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r e l i a b l y  and a c c u r a t e l y  on remote t a r g e t s .  I t  must be 
obvious to anyone who understands the tremendous destructive 
c a p a b i l i t i e s  of the bomb that here i s  the f a s t e s t  and cheap- 
est  way to win a war. General Carl Spaatz, in an a r t i c l e  in 
Foreign Af f a i r s  (April 1946), predicted that "another war, 
however distant  in the future,  would probably be. decided by 
some form of a i r  power before the sur face  forces  were able 
to make contact with the enemy in major b a t t l e s , "  and added, 
" t h a t  i s  the supreme m i l i t a r y  l e s s o n  of our p e r io d  in 
h is to ry ."

However, no one should be so rash as to say that ground 
combat w i l l  never again have to be resorted  to. Air  Power 
may win the next war, but i t  may not be able to end i t .  A 
nation with a w e l l - d i s c i p l i n e d  populat ion  may r e f u s e  to 
surrender even a f t e r  having been subjected to a e r i a l  atomic 
a t t a c k s ;  t h i s  p o s s i b i l i t y  i s  e s p e c i a l l y  l i k e l y  i f  t h i s  
nation has been able to i n f l i c t  substantial  damage with i t s  
own a i r  force and atomic bombs before they were expended or 
destroyed.  Other fa c t o rs ,  such as a low degree of urbani-  
zation,  w e l l -d i s p e rs e d  i n d u s t r i e s ,  or  the opportunit.y to 
occupy n e u t ra l  ne ighboring c o u n t r i e s  and u t i l i z e  t h e i r  
Products and resources ,  would contr ibute  to s u r v i v in g  an 
atomic " b l i t z k r i e g . " When dropping atomic bombs a nation can 
reach the point of diminishing returns,  and when i t  has been 
reached without the enemy's c a p i tu la t ion  a f o r c i b l e  occu- 
pat ion  w i l l  be ne c e s s a ry  to terminate  the war. Such an 
operat ion ,  however, would probably not need to be on the 
massive scale  seen in World War I I .

How would a war end when both c o n t e s t a n t s  were ade- 
quately and equally equipped for  atomic action? Although one 
would eventual ly obtain some degree of super ior i ty  over the 
other,  i t  i s  quite conceivable that both nations '  economies 
would be so wrecked by atomic a t ta c k s  th a t ,  i f  they were 
separated  by a l a r g e  body of  water,  n e i t h e r  could mount 
su f f i c i e n t  strength for  an invasion.

In summary, i t  has been shown that the atomic bomb and 
f u tu r e  improvements in a i r c r a f t  w i l l  have a tremendous 
i n f l u e n c e  on the Douhet Theory.  Every one o f  Douhet ' s  
pr inc ip ies  i s  strongly a f f ected .  Some receive more emphasis
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in t h e i r  pre sen t  form; o thers  w i l l  be modi f ied somewhat by 
new equipment and t a c t i c s .  However, the general  e v a lu a t io n  
i s  very f a v o r a b l e — h is  p r i n c i p i e s  w i l l  become i n c r e a s i n g l y  
v a l i d  with eve ry  development in a v i a t i o n ,  and w i l l  neces -  
s a r i l y  be app l i e d ,  e i t h e r  c o n s c i o u s l y  or  u n c o n s c i o u s l y , in 
the war of the future.

I t  should be added that  the Douhet Theory i s  not only  a 
p a t t e r n  f o r  the  conduct o f  war but a l  so a guide  f o r  the 
preparat ion f o r  one. I t  was designed to achieve the great es t  
r e s u l t s  f o r  the l e a s t  exp enditure  o f  funds and r e s o u r c e s ,  
and in t h i s  way i t  o f f e r s  an important  l e s s o n .  Any nat ion 
that  must be economical  in i t s  e x p e n d i t u r e s  f o r  d e f e n s e ,  
s t i l l  providing adequate s e c u r i t y  fo r  i t s e l í ,  would do wel l  
to heed D o u h e t ' s  adv ice  and c o n c e n t r a t e  on A i r  Power.  A 
preponderance o f  means expended on a e r o n a u t i c a l  research  in 
order  to r e a l i z e  the p o t e n t i a l i t i e s  o f  high-speed a i r c r a f t  
and atomic weapons, w i l l  permit the f u l l  a p p l i c a t i o n  of  the 
Douhet Theory and w i l l  c o n t r i b u t e  the most to o b t a i n i n g  
s e c u r i t y .  C o n v e r s e l y ,  f a i l u r e  to keep ahead o f  p o s s i b l e  
enemies i s  an i n v i t a t i o n  to d i s a s t e r .

-------------------------------- ♦----------------------------------

vL/ur r e g u l a r  f o r c e s  i n  p e a c e t i m e  m u s t  be  h i g h l y  t r a i n e d ,  i n s t a n t l y  

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

m u s t  be  t h a t  o f  the  p r o f e s s i o n a l  s o  I d i  e r , who  d o e s  n o t  s e r v e  f o r  p a y  

a l o n e , but  f o r  the  l o v e  o f  i t ,  the  g l o r y  o f  i t ,  the S e r v i c e  o f  i t ;  t he y  

must  be  men who  t a k e  p r i d e  i n  t he  u n i  f o r m , a q u a l i t y  t h a t  l i e s  a t  t he  

v e r y  r o o t  o f  m í l i t a r y  e f f i c i e n c y  a n d  one  t ha t  i s  t o o  r a r e  i n  the m o d e m  

S e r v i c e s .  We must  h a ve  ou r  own G u r k h a s , o u r  ou  7 1 Tommy A t k i n s e s  , who can  

a c c u s t o m  t h e m s e l v e s  t o  s e v e r e  d u t y , o c c a s i o n a l  s k i  r m i s h i n g , a n d  i n t e r -  

m i t t e n t  c a s u a l t i e s  i n  t ime  o f  p e a c e  - - i n  f a c t  a s  p a r t  o f  t h e  p r i c e  o f  

p e a c e . . . a n d  w i t h o u t  a r o u s i n g  i n t e r n a t i o n a  1 c r i s e s  o r  f e a r  o f  w a r .  

V o l u n t a r y  r e c r u i t m e n t  i s  t h e  b e s t  b a s i s  f o r  a l o n g - t e r m  f o r c e  o f  

r e g u l a r s ;  the  f i n e s t  t r o o p s  i n  h i s t o r y  h a v e  b e e n  v o  l u n t e e r , l o n g - t e r m  

p r o f e s s i o n a l s .  T o d a y ’ s  e m p h a s i s  m u st  be  on q u a l i t y ,  r a t h e r  t h a n  u p o n  

C a n n o n -F o d d e r  Man.

- - H an so n  B a l d w i n

The P r i c e  o f  Power ( 1948)



POTENTIALITIES OF AlRSHIPS
Paul W. Litchfield

E SHOULD a l l  be impressed with the necess i ty  of con-
ducting our a i r  age planning on a g lobal  b a s i s ,  and 

with the importance of keeping away from purely domestic or 
na t iona l  thought pa t ter ns .  U n fo r tu n ate ly , the human mind 
tends to grasp and deal with those concepts on which there 
has been pr ior  a c t i v i t y  and thought,  rather than those on 
which there has been le ss  background of personal experience.

Our concepts of  a i r  warfare and a i r  t ransportat ion  are 
s t i l l  shackled to our recent experience,  and while they do 
provide  for  some extension along the l i n e s  of potential  
development, they seldom depart from basic experience.

I t  fo l lows as a l o g i c a l  step that our procurement pro- 
grams, the s e l e c t i o n  of operat ional  bases,  and our whole 
system of l o g i s t i c s  are based upon e x i s t in g  types of equip- 
ment. Perhaps this  i s  as i t  should be, for  the i n i t i a l  steps 
of a war must be fought with the tools  at hand, and we must 
do the best we can with what we have. The main point to be 
made, however, is  that we must not le t  our detai led planning 
for  the use of what we have, keep us from studying,  knowing 
about,  and even developing a l ternat ive  ^ a l u t i o n s  to our 
bas ic  problems. In the f i n a l  a n a l y s i s ,  what we have at the 
outbreak of h o s t i l i t i e s  w i l l  be no more than we have been 
able to plan for and create in time of peace.

In a l l  forms of business ,  and probably also in warfare,  
there seems to be room for a number of poss ib le  Solut ions ,  
in fact  one might develop what would be known as a doctrine 
of aHernate  solut ion.  Taking transportation as an example, 
and considering man's problem in moving from point to point,  
we see tne many a lternate  Solutions which are ava i lab le  and 
u t i l i z e d .  Depending upon his  own muscular power fo r  pro- 
puls ion,  man may crawl , walk, run, or swim to reach an ob— 
j e c t i v e .  Mechanical a ids  (such as the b icy c le)  may a s s i s t  
him in a t ta in in g  gr ea te r  speed or lessening his  exert ion .

16
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Harness ing  n a t u r a l  f o r c e s  l i k e  wind power,  the f o r c e  of  
g r a v i t y ,  or the u t i l i z a t i o n  o f  animal power may help him 
reach h i s  o b j e c t i v e  with l i t t l e  or  no e x e r t i o n  on h i s  own 
p a r t .

Stepping into  the f i e l d  of mechanical  c o n t r i v a n c e s , man 
may use the m o t o r c y c le ,  autom obi le ,  motor t r u c k ,  highway 
bus, r a i l r o a d  t r a i n ,  or powered boats  and v e s s e l s  to speed 
him on h i s  way. S u r e l y  there  a re  many methods o f  g e t t i n g  
from p l a c e  to p l a c e  on the e a r t h ' s  s u r f a c e ;  a l l  of  these 
methods e x i s t i n g  s ide  by s i de  and i n d i v i d u a l  methods being 
se lected  in accordance with the weight the indi v id ua l  wishes 
to p lace  upon the f a c t o r s  of speed,  comfort ,  s a f e t y ,  r e l i a -  
b i l i t y ,  and economy.

We a l l  seem to recognize that  many p o s s i b l e  a l t e r n a t i v e s  
e x i s t  fo r  t ra nsporta t io n  over the s u r f a c e  of the e a r t h ,  but 
how many of  us c a r r y  t h i s  broad concept int o  our th inking  
when we consider  the p o s s i b i l i t i e s  of  t ransporta t io n  through 
the a i r ?  Far too many of us have been g u i l t y  of  f e e l i n g  that 
the a i r p l a n e  i s  the only accep tab le  v e h i c l e  in the a i r  age.  
One has only to look at the record to see that t h i s  i s  t rue .  
A e r o n a u t i c a l  e x p e r t s  have opposed the c a r r i a g e  of p a r c e l  
post by a i r  because they f e l t  the f lood of bus i ness  and the 
bulk of the packages would ove rt ax  the c a p a c i t i e s  of  f l i g h t  
equipment. Mi l l ions  have been spent fo r  intermediate landing 
f a c i l i t i e s  because of the l i m ite d  range of the a l r c r a f t  the 
expert s  then had in mind, to say nothing of the funds spent 
on landing in formation and weather  S e r v i c e s  n e c e s s a r y  f o r  
only c e r t a in  types of f l i g h t  equipment and opera t io ns .  Other 
So lu t io n s  were e n t i r e l y  p o s s i b l e ,  and i t  a l l  comes back to 
the ex is te nc e  of narrow concepts which did not encompass a l l  
poss ib le  Solut ions  to a given problem.

We have not on ly  been narrow in our c o n s i d e r a t i o n  of 
types of a i r c r a f t ,  but we have a l s o  been opinionated  as to 
how indiv idual  a i r c r a f t  should be pr o pe l l ed .  To be sure,  the 
attainment  of p r a c t i c a l  forms of  j e t  p r o p u l s i o n  has been 
demonstrated  to the g e n e r a l  p u b l i c  w i t h i n  r a t h e r  r e c e n t  
y e a r s ,  and no doubt j e t  and rocket  propuls ion ar*» r e c e iv i n g  
considerat ion in our p r o jec t ion s  of future  weapons. However, 
while j e t  and rocket propuls ion p r i n c i p i e s  are very o ld ,  i t  
i s  only  wi thin re c e n t  y e a r s  t h a t  we have a l l ow ed  them to
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enter  into our thinking and planning in the m i l i t a r y  and 
t r a n s p o r t a t i o n a l  f i e l d s .

In the f i e l d  of a i r  t ra n s p o r t a t io n , and of a i r  warfare,  
j e t  propulsion has not been the only s te pc h i l d .  Unfortun- 
a te ly ,  there are a number of other pro jects ,  the fundamentais 
of which are rather  c l e a r l y  understood, but the p r a c t i c a l  
appl ication of which i s  being delayed in acceptance through 
the lack of enough Vision to orient them in thei r  true place 
in the a i r  transportation problem. To be sure,  they wi l l  a l l  
be developed in due course,  and sooner or l a t e r ,  perhaps as 
i s  often the case under the st imulation of a c t i v i t y  by some 
fore ign  power, we at long l a s t  may see that i t  i s  in our 
interest  to deal with other than the accepted Solutions to a 
given problem.

T h e LARGE family of aeronaut ica l  s tepchi ldren , 
which in past years has included such promising infants  as 
the h e l i c o p t e r ,  j e t  propel led  p lane,  and guided m i s s i l e ,  
also includes a long neglected member, the a i r sh ip .  The a i r -  
ship or d i r i g i b l e  balloon was one of the e a r l i e s t  forms by 
which man found i t  possible to control his navigation of the 
a i r .  But with i n c r e a s e s  in the r e l i a b i l i t y  of g a s o l i n e  
engines man has tended to depend more and more upon the 
exisfence of power to hold his a i r c r a f t  a l o f t ,  and the mania 
fo r  speed,  and of ten  f o r  speed a lo n e ,  has narrowed our 
Vision so much as to preclude considerai ion of another form 
of transportation,  which while perhaps le s s  s t a r t l i n g  in the 
category of a i r  speed, has many other a t t r ib u te s  which make 
i t  useful  and even desi rable  for  certain missions.

Some of these a t t r i b u t e s  of the a i r s h i p  have been too 
long forgotten,  and should be reviewed at this  point.

The large r ig id  a i rsh ip  i s  a displacement vesse l  repre-  
senting the next lo g ic a l  step in improving the performance 
of surface vessel s  by l i f t i n g  them into a mediumonly i/8ooth 
as dense as water.  S t a r t in g  with the steamship Savannah, 
which had a speed of something l i k e  s i x  knots and used qo 
h .p . ,  the 130 years of steamship development has brought us 
to c r u i s in g  speeds of the order of 30 knots,  a t ta ined at 
the expenditure of as much as 215,000 h.p.  Speeds in excess 
of 28 knots were a v a i l a b l e  before World War I ,  so that the
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past 35 years  of  pressure  and design inc en t iv e  have y ie ld ed  
only a s l i g h t  a d d i t i o n a l  amount of  speed.  That speed which 
has been obtained has come at very great  expense,  and i t  i s  
r a t h e r  g e n e r a l l y  accepted  that  t r a n s o c e a n i c  t r a f f i c  must 
take  to the a i r  i f  a p p r e c i a b l y  g r e a t e r  speed i s  d e s i r e d .  
Large r i g i d  a i r s h i p s  are capable of susta ined c r u i s in g  speeds 
o f  65 knots  o ve r  long t r a n s o c e a n i c  r o u t e s ,  and they are  
t h e r e f o r e  twice as f a s t  as the f a s t e s t  of  the s u p e r l i n e r s ,  
and nearly  three times as f a s t  as the more economical smal ler  
ships used on other than the blue ribbon t r a n s a t l a n t i c  route.

In c arg o  c a r r y i n g  c a p a c i t y ,  the  l a r g e  r i g i d  a i r s h i p  
(because of i t s  reduced d i s p l a c e m e n t ) i s  not a b le  to l i f t  
as l a r g e  a cargo  as a steamship ,  but i t  can s t i l l  c a r r y  a 
cargo  o f  say 90 tons on a t r i p  from C a l i f ó r n i a  to Hawaii,  
and 70 tons  on a nonstop t r i p  from the United S t a t e s  to 
Europe, or from Hawaii to Tokyo. Such cargoes are c o ns i de r-  
ably  l a r g e r  than any other  form of  a i r c r a f t  can o f f e r  over  
s i m i l a r  rou tes ,  and they open an i n t r i g u i n g  p o s s i b i l i t y  fo r  
the  handl in g  of  t y p e s  and i tems of  c a r g o  not h e r e t o f o r e  
considered as p o s s ib le  of a i r  t r a n s p o r t a t i o n . The la rg e  s i z e  
and l i f t i n g  c a p a c i t y  of  r i g i d  a i r s h i p s  p e r m i t s  the i n -  
s t a l l a t i o n  of  s p a c i o u s  and l u x u r i o u s  p a s s e n g e r  accommo- 
dat ions .  P r o je c t s  have been l a i d  down incorporating accommo- 
dat io ns  f o r  as many as 300 pa ssen ger s  in a s i n g l e  a i r s h i p ,  
the l a r g e  displacement and absence of  v i b r a t i o n  and motion 
making the a i r s h i p  one of  the smoothest  forms of  t r a n s -  
portat ion known. The great d i s ta nc e  between the power p l an ts  
and the passenger  qu art e rs ,  together  with the many f e a t u r e s  
of good l i v i n g  which can be b u i l t  into accommodations where 
space and weight are not too important,  add immeasurably to 
the comfort and a t t r a c t i v e n e s s  of  a i r s h i p  t r a n s p o r t a t i o n .

From the standpoint  of economy, the r i g i d  a i r s h i p  o f f e r s  
mass t ra nsporta t io n  at a very low c o s t .  F re i gh t  r a t e s  would 
need to  be h ig h e r  than tho se  charg ed  f o r  s u r f a c e  t r a n s -  
p o r t a t i o n ,  but need not be as high as those r e q u i r e d  f o r  
a i rp lane  t r a f f i c .

One of the fundamental reasons why a i r s h i p  t ra n sp o rta t io n  
i s  r e l a t i v e l y  inexpensive  i s  that  no power need be expended 
to support the a i r s h i p  in the a i r ,  the l i f t  being generated 
by the inherent  buoyancy of  the noninflammable helium gas
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contained within i t s  gas bags or compartments. The power 
which i s  required i s  needed only f o r  overcoming the re-  
s istance to driving the streamlined airship body through the 
a i r .  The fu e l  consumption i s  very  low,  p a r t i c u l a r l y  so 
because of the rather moderate c ru is ing  speed employed (65 
knots or 75 miles per hour).

While steamships  a l s o  secure  buoyancy without power 
expenditure ,  they are being driven through a médium many 
times as dense as a i r ,  and the power and fuel  consumption 
are very high. In the case of a i r p l a n e s ,  fu e l  i s  required 
not only to overcome the r e s i s t a n c e  to forward motion, but 
a l so  to maintain that flow of a i r  about the wings which i s  
necessary for  the generation of l i f t .  A substant ia l  portion 
of an a i r p l a n e ' s  engine power i s  used to provide the l i f t ,  
t h i s  port i on  of the r e s i s t a n c e  being i d e n t i f i e d  as the 
induced drag of the a irp lane  in cont ras t  to the form drag 
and skin f r i c t i o n  drag which represent res i s tance  to motion 
as such. For any form of immersed equipment, r es i s tanc e  to 
motion increases markedly with speed, and the airplane which 
f l i e s  very rapidly in order to generate su f f i c i e n t  l i f t  and 
in order to s e l l  the commodity of speed to the publ ic ,  ex- 
periences a substantial  penalty in th is  regard.

Because of the large s izes  in which r ig id  a irships  may be 
b u i l t ,  the p o s s i b i l i t y  of la rge  fue l  and cargo loads ,  and 
the very low fuel  consumption at cruis ing  speeds, the r ig id  
a i r sh ip  i s  admirably sui ted for  long-range operations with 
la r g e  pay lo ads .  Due to problems a s s o c ia t e d  with the ex- 
pansion of i t s  l i f t i n g  gas at higher a l t i t u d e s ,  the a irship 
i s  not p a r t i c u l a r l y  s u i t e d  fo r  ope ra t io n  in mountainous 
t e r r a i n ,  and th is  fact  coupled with the comparatively small 
speed margin as between the a i rsh ip  and forms of iand t ra n s -  
portat ion ,  would suggest that the l o g i c a l  sphere for  r i g i d  
ai rsh ip operation i s  on long nonstop transoceanic routes.  On 
such routes i t  can serve as an intermediate vehicle  carrying 
rather  large  accumulated pay loads at speeds intermediate 
between those of steamships and a i r p l a n e s ,  with s a i l i n g  
f requencies  f a s t e r  than those of steamships,  but l e s s  f r e -  
quent than a i r p l a n e s ,  and with comfort and economy very 
much in i t s  favor.
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R  EDDCED to fundamentais,  that port ion of war fare  
which n e c e s s i t a t e s  bringing persons or a r t i c l e s  into phys ica l  
contact with enemy o b j e c t i v e s  i s  nothing but t r a n s p o r t a t i o n . 
The t r a n s p o r t a t i o n  may be d i r e c t  in those  c a s e s  where ex-  
p l o s i v e s  or other  m a t e r i a i s  are  launched at the enemy, or 
the t ra nsportat ion  may be only that means which advances the 
f i g h t i n g  unit  to within i t s  s t r i k i n g  range.  Harking back to 
our d o c t r i n e  o f  a l t e r n a t e  s o l u t i o n ,  each m i l i t a r y  problem 
r a i s e s  the question as to which form of t r a n s p o r t a t i o n  i s  
best su i ted  for  the mission at hand.

While those who understand the a i r s h i p  and i t s  p o t e n t i -  
a l i t i e s  do not advocate  i t  as a pr imary or  a t t a c k  weapon, 
they do c l a s s  i t  as an outs ta ndi ng  form of  t r a n s p o r t a t i o n  
and f e e l  accordingly that i t  has d i s t i n c t  use as an a u x i l i a r y  
to the armed fo r c e s .

One of  the major d i f f e r e n c e s  between commercial  t r a n s -
por tat ion  and t ransporta t io n  pure l y  fo r  m i l i t a r y  account in 
wartime may a r i s e  through the r i s k s  a s s o c i a t e d  with enemy 
a c t io n .  In drawing comparisons in such c a s e s ,  the quest ion 
must n a t u r a l l y  be r a i se d  as to the r e l a t i v e  v u l n e r a b i l i t y  of  
v a r i o u s  forms of  t r a n s p o r t a t i o n  to enemy a t t a c k .  I f  the 
means of t ra n s p o r t a t io n  i s  not capab le  of  defending i t s e l f  
aga inst  the forms of  enemy a t ta c k  which w i l l  be exper ienced 
in a given t h e a t e r ,  then i t  can only be used in that  t h e a t e r  
on a b a s i s  of a c a l c u l a t e d  r i s k .  I f  the r i s k  i s  too g r e a t ,  
there i s  no other  so lu t io n  but to e i t h e r  provide  the t r a n s -
portat ion with s t i l l  g r e a t e r  p r o te c t io n  or to withdraw i t  to 
some area where i t  i s  not so s u s c e p t i b l e  to a t tack  and c arr y  
out the operation by using some other  form of t r a n s p o r t a t i o n .

Those who d i s f a v o r  combat use of a i r s h i p s  point to t h e i r  
la rge  s i z e  and to  the i n a b i l i t y  to t a k e  e v a s i v e  a c t i o n  
because of r e l a t i v e l y  low a i r  speeds.  I t  should be r e c a l l e d ,  
however, that while perhaps more vulnera ble  to c e r t a in  types 
of a t t a c k ,  the a i r s h i p  i s  l e s s  v u l n e r a b l e  on c e r t a i n  other  
scores .  For i n s t a n c e ,  o r d in a r y  g u n f i r e  or torpedoes  from 
other su r fa ce  ships and anchored or f l o a t i n g  mines c o n s t i t u t e  
c e r t a i n  hazards to s u r f a c e  v e s s e l s ,  which hazards need not 
e x i s t  at a l l  fo r  a i r s h i p s .

It  might be noted that the r i g i d  a i r s h i p  i s  v i s u a l i z e d  as 
an a u x i l i a r y  to the armed f o r c e s ,  and that  in t h i s  concept
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i t  f i l l s  a role very s imilar  to that of the Merchant Marine, 
which backs up the armed forces  in time of war. The degree 
of vu lnerabi l i t y  may well be comparable in the two instances.

While airplane attack admittedly could put an unprotected 
rig-id a i r sh ip  out of commission, i t  has been conc lus ive ly  
shown that attacks of th is  type can also dispose of aux i l iary 
s u r f a c e  c r a f t ,  whi le  even h ig h l y  armed and armored war 
vesse l s  cannot always survive such attacks.

But here again, and merely in passing,  i t  does not follow 
that the r i g i d  a i r s h ip  must be unprotected.  It  i s  not un- 
reasonable  to v i s u a l i z e  a i r s h i p s  which could g i ve  a good 
account of themselves using thei r  own f i r e  power, m is s i le s ,  
and supporting a i r c r a f t .  There may even be types of support- 
ing or  o f f e n s i v e  equipment which are  only p o s s i b l e  fo r  
equipment as large and stable as the airship.

Even i f  a ir ship proponents do not contend that the r ig id  
a i r s h i p  should be assigned to a c t i v e  or every day use in 
advanced combat t h e a t e r s ,  t h i s  does not n e c e s s a r i l y  mean 
that there i s  no place for  the a i r s h i p  in se c to rs  where we 
hold a reasonable control  of the a i r ,  or on other s p e c i a l -  
ized missions.  As cases in point,  r i g i d  a i r s h i p s ,  which are 
j u s t  another means of t ransportat ion , should be able  to 
serve as hospital  ships,  speeding the evacuation of wounded 
from hosp i ta l  r e la y  s t a t i o n s  not d i r e c t l y  in the zones of 
combat. In the same way they may be used for the carr iage  of 
personnel or cargo in protected t h e a t e r s .  In t h i s  regard,  
while economy of operation i s  seldom emphasized for  mi l i tary  
operations,  i t  should be reca l led  that the unwarranted con- 
sumption of personnel,  fue l ,  or of other c r i t i c a i  materiai s  
to obtain a given objec t iv e  represents  a diminution of the 
o v e r a l l  war e f f o r t  and the denial  of  these items to other 
tasks which also may be important.

T h e UNIQUE long-ran ge c h a r a c t e r i s t i c s  of the 
r i g i d  a i r s h i p  are of unusual i n t e r e s t  for  the handling of 
missions at d is tances  beyond the radius of action of other 
types  o f  a i r c r a f t .  An a i r s h i p  which has been fue le d  and 
provisioned for  a range of say 8000 miles i s  able to operate 
in a Se rv ic e  carry ing  s u b s t a n t ia l  cargo ,  to a point  4000 
mi les  away from i t s  s t a r t i n g  po in t ,  and i s  s t i l l  able  to
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return to i t s  home base without taking on fu e l  or s u p p l i e s  
during the e n t i r e  journey.

The ease of such an operation i s  contrasted  with the very 
d i f f i c u l t  problems a s s o c i a t e d  when the  same m i s s i o n  i s  
attempted with a shorter  range a i r c r a f t ,  which while perhaps 
able to t r a v e i  the 4000 mile d is t a n c e ,  must be re fue led  and 
serv iced  at the advanced l o c a l i t y .  The problems of preparing 
advanced landing areas  and s tocking them with the necessary 
fu e l  and s u p p l i e s  were found to be l a r g e  indeed during the 
recent war.

In the l o n g - r a n g e  f l i g h t  c a t e g o r y  f a l i  a number o f  
sp e c i a l i z e d  missions which could be of a m i l i t a r y  nature and 
c a l l  fo r  unusual t r i p s .  An example of t h i s  type of a c t i v i t y  
c a rr i ed  out in peacetime, but which might be v i s u a l i z e d  in a 
more m i l i t a r y  s e t t i n g ,  was the rendezvous between the a i r -  
ship Graf  ZeppeLin and Russian i c e  breakers within the Ar c t ic  
C i r c l e .  The Gr af  Zeppe Li n  a c t u a l l y  landed unaided amidst  
the ice  f l o e s  of the A r c t i c  Ocean f o r  the purpose of  t r a n s -  
f e r r i n g  m e t e o r o l o g i s t s ,  mai l ,  e t c .  Methods of  t r a n s f e r r i n g  
pe rson ne l  and cargo  to and from a i r s h i p s  wi thout  la n d in g  
have a l so  been demonstrated.

The phenomenal endurance of r i g i d  a i r s h i p s  would appear 
to o f f e r  in t r i g u i n g  p o s s i b i l i t i e s  f o r  t h e i r  use as s e n t i n e l  
s h i p s ,  whether f o r  the d e t e c t i o n  o f  enemy a c t i v i t y  or  as 
re la y  s t a t i o n s  in the Chain of information or command. During 
a recent endurance t e s t , the Navy ' s  small  no n-r ig id  a i r s h i p ,  
the MX, s tayed a l o f t  f o r  over  a week, whi le  endurances  of 
r i g i d  a i r s h i p s  maintaining obs er va t ion  or s e n t i n e l  s t a t i o n s  
of  the order of two weeks are quite  p o s s i b l e .  Such s e n t i n e l  
ships may be supplemeoted by a i r p l a n e s  or h e i i c o p t e r s  c a r r i e d  
aboard the a i r s h i p ,  which in t h i s  sense becomes an a i r c r a f t  
c a r r i e r .  The a i r c r a f t  c a r r i e r  p r i n c i p i e  was s u c c e s s f u l l y  
demonstrated by the U.S.  Navy, and the use of a i r s h i p s  f o r  
t h i s  purpose i s  not e n t i r e l y  out of the question fo r  s p e c i a l  
missions involv ing the use of the r i g i d  a i r s h i p  as a f l o a t i n g  
base f o r  other  a i r c r a f t  and f o r  the extens ion of the range 
o f  t h e i r  s t r i k i n g  or o b s e r v a t i o n a l  v a l u e .  In t h i s  c a s e  i t  
should be noted that  the l a r g e  s i z e  and l i f t  o f  the r i g i d  
a i r s h i p  p r o v id e  ample space  and c a p a c i t y  f o r  the l a r g e s t  
types of radio and e l e c t r o n i c  equipment now v i s u a l i z e d .  Here
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again there i s  the opening of a new concept for  th is  type of 
equipment, untrammeled and unfet tered  from the weight and 
s ize  r e s t r i c t i o n s  which circumscribe ordinary thinking about 
airborne equipment of th is  type.

The foregoing discussion of the a ux i l i a ry  use of a irships 
in time of war has been confined to the use of the large 
a i r s h i p s  of the r i g i d  type.  For completeness one should 
include the accepted use of the smaller  non-rigid a i r sh ip s  
for  coast and harbor patrol ,  convoy work, and anti-submarine 
a c t i v i t y .  I t  might be noted here that  the small  a i r s h i p ,  
with i t s  pe cu l i ar  a b i l i t y  to hover and operate at reduced 
a i r  sp ee ds ,  to g e t h e r  with i t s  c a p a c i t y  f o r  l i f t i n g  and 
towing s p e c i a l i z e d  detection equipment, o f f e r s  an unusual 
weapon for  combating the submarine menace, a menace which 
grows in importance with the techno log ica l  improvement of 
weapons of this  c la s s .

l i  SEEMS to be g e n e r a l l y  recognized that t h i s  
count ry ' s  t ra nsportat ion  system i s  a v i t a l  element in our 
planning for  war. Extensive appropriations or subsidies have 
been made to the aeronautic and shipping industries in order 
that they may be ready and prepared to a s s i s t  the m i l i t a ry  
when the need fo r  such help a r i s e s .  Since these government 
expenditures  on behal f  of the development of a i r  and sea 
t-ransportation are in r e a l i t y  brought about to meet future 
mi l i t ary  needs, i t  behooves the mi l i tary  to be sure that the 
expenditures are channeled along l i n e s  which w i l l  give the 
type of support which w i l l  be needed in time of c r i s i s .  The 
m i l i t a r y ' s  i n t e r e s t  should not be l i m i t e d  merely to the 
a v a i l a b i l i t y  of a cer ta in number of accepted types of units 
maintained in a c t i v e  or i n a c t i v e  s t o r a g e ,  but i t  should 
extend beyond that simple concept to an ins i stence  that the 
pattern and type of development s h a l l  be such that new and 
promising types also come into being as rapidly as possible.

One t r a d i t i o n a l  method fo r  developing commerical a i r -  
p la n es  has been to pa t ter n  them a f t e r  bombers or  other  
m i l i t a r y  typ es  which were o r i g i n a l l y  purchased f o r  the 
m i l i t a r y .  Such a procedure r es u l t ed  in the government ab- 
sorbing the or ig ina l  design, development, and tooling costs ,  
and allowed the commercial users  to benef i t  in the form of
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reduced p r i c e s  f o r  subsequent u n i t s  purchased at a l a t e r  
date  in a s l i g h t l y  modi f ied  form f o r  commercial  u s e .  Now 
that the s i z e  and complexity of a i r p l a n e s  has so r a d i c a l l y  
increased,  there i s  a great re luc tanc e  on the part of p r i v a t e  
c a p i t a l  to undertake the design and development of a i r c r a f t  
intended fo r  commercial use alone.  This re luctance  of p r i v a t e  
c a p i t a l  to p a r t i c i p a t e  in e xp en s i ve  developments des t ine d  
f o r  a rat her  l i m it e d  commercial market has long been noted 
by a i r s h i p  proponents,  who by f o r c e  o f  c i rc u m s tan c es  have 
faced  t h i s  p a r t i c u l a r  problem f o r  a number o f  y e a r s .  Now 
that  the a i r p l a n e  a l s o  f a c e s  a s i m i l a r  problem,  some so-  
lut ion  may be forthcoming in the form of m i l i t a r y  or  other  
governmental sponsorship of l a r g e - s c a l e  development p r o j e c t s .

In the establ i shment  of such a program, the i n t e r e s t  of  
the m i l i t a r y  should be a broad one, not n e c e s s a r i l y  t ied  to 
s p e c i f i c  types or models, but patterned to encourage a whole 
broad development in a l l  o f  the f i e l d s  where promise i s  
shown. Under t h i s  concept of m i l i t a r y  and government support 
for  a i r c r a f t  development,  the m i l i t a r y  would be faced with 
a dual r e s p o n s i b i l i t y ;  f i r s t ,  fo r  the development of  types  
o f  d i s t i n c t  u t i l i t y  to the armed f o r c e s ,  and s e c o n d l y ,  
towards a shaping and s t e e r i n g  of the l i m i t e d  commercial  
developments into economic and e f f i c i e n t  channels fo r  future  
a c t i v i  t y .

This  concept of a duty,  broader than that  o f  pure m i l i -
tary  requirements , emphasizes the p o s i t io n  of t r u s t  held by 
our m i l i t a r y  leaders  and t h e i r  p a r a l l e l  r e s p o n s i b i l i t y ,  how- 
e vç i1 i n d i r e c t  i t  may seem to be,  f o r  the n u r tu re  and de-
velopment of commercial a c t i v i t i e s  as w e l l .

--------------------------------- «---------------------------------

/?
v t n  enemy h a s  t o  h a v e  a i r  s u p e r i o r i t y ,  a g r e a t  i n d u s t r i a l  p r o d u c t i o n  

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

u s i n g  c o n v e n t i o n a l  w e a p o n s  o n l y .  B u t  a n  e ne my  c a n  i n f l i c t  e n o r m o u s  

damage w i t h  the  m a s s - d e s t r u c t i o n  w e a p o n s  e v e n  i f  he  d o e s  n o t  h a v e  a i r  

s u p e r i o r i t y .  The p o s s e s s i o n  by  an  enemy o f  t h e s e  w e a p o n s , i n  q u a n t i t y ,  

c h a n g e s  a l l  t he  r u i  e s  a n d  r e q u i r e s  a d i f f e r e n t  s t r a t e g y  b y  a n a t i o n  

w h i c h  may  be  a 11a c k e d .

The P r e s i d e n f s  A i r  P o l i c y  C o m m i s s i o n  

S u r v i v a l  in the A i r  Age ( 1948)



CONTROL OF COMBAT FATIGUE

Lt. Col. Herman A. Laubrich

IN THE STRESS of a e r i a l  combat with i t s  t e r r i f y i n g  exper i -  
ences and phys ica l  s t r a i n ,  indiv iduais  react  in as many 

d i f f e r e n t  ways as there are types of human p e r s o n a l i t i e s . 
Under s u f f i c i e n t  s t r e s s  of war,  an i n d i v i d u a l  may reach 
the point of p s y c h o l o g i c a l  f a i l u r e ,  may deve lop  severe  
emotional d i s o r d e r s  r e s u l t i n g  from f e a r  and the react ion 
to f e a r  which' render him worse than u s e l e s s  as a combat 
airman. P s y c h i a t r i s t s  know such i l l n e s s e s  by the t i t l e s  of 
neurosis,  psychoneurosis , and operational  fat igue .

Neurosis and psychoneurosis have the somewhat more awe- 
i n s p i r i n g  t i t l e s  and, indeed,  are  the more malignant 
emot ional  d i s t u r b a n c e s , having t h e i r  roots  d ee p- se a ted  
and sometimes meshed in the s ou l  s ince  i n fa n c y .  They are 
the s o - c a l l e d  " t r u e "  emotional  s i c k n e s s e s ,  u s u a l l y  ante-  
d a t i n g  m i l i t a r y  S e r v i c e ,  which e x i s t e d  in the i n d i v i d u a l  
long before the t e r r i f y i n g  experience of combat.1

Operational f a t i g u e ,  on the other hand, i s  the term used 
to describe  a d iso rd er  occurring in the b a s i c a l l y  s t a b l e ,  
normal i n d i v i d u a l  who, through the c o n t i n u a i  s t r e s s  of 
combat with i t s  unusual  emotional  s t r a i n  and su s ta i n e d  
physical  fa t i g u e ,  has developed a s ickness  which i s  roughly 
half  fatigue and hal f  emotional i l l n e s s .

Combat f a t i g u e  i s  a d i s t i n c t l y  r e a l  d i s o r d e r  and is  
of the greatest  p rac t ic a l  concern to a combat unit commander. 
Any of his men are su sc ept ib le  to i t .  The airman s u f fe r i n g  
from i t s  e f f e c t s  may be of such reduced e f f i c i e n c y  and so 
emotionally disturbed as to co nst i tu te  a hazard to himself  
and his fe l low f l i e r s  and, in some i n s t a n c e s ,  may require  
permanent grounding.

I f  su b jecte d  to s u f f i c i e n t l y  se ver e  s t r e s s  and i f  the 
exposure to i t  i s  s u f f i c i e n t l y  prolonged,  p s y c h o l o g i c a l

D. W. H a s t i n g s ,  Psychiatric Experiences of the Eighth Air Force ( J o s i a h  
Macy J r .  F o u n d a t i o n ,  1 9 44 ) ,  p .  32.

26



CONTROL OF COMBAT FATICUE 27

symptoms may develop in anyone .2 Once symptoms have appeared,  
i t  becomes a quest ion of good medicai  and m i l i t a r y  judgment 
as  to how much longer  the i n d i v i d u a l  should be exposed to 
the combat s i t u a t i o n  and what can be done to  h e l p  him. 
Bef ore  the symptoms appear ,  however,  there i s  the question 
of what m easo res  can be taken by the  m i l i t a r y  l e a d e r , 
c o n s i s t e n t  with accomplishment of the m i s s i o n ,  to prevent  
the combat f l i e r  from reaching the point of breakdown.

S in ce  f u t u r e  a e r i a l  w a r f a r e  w i l l  s u r e l y  s u b j e c t  the 
combat airman to  more s e v e r e  and more t r y i n g  e x p e r i e n c e s  
than have e v e r  been undergone in the p a s t ,  and s i n c e  i t  
w i 1 1  be more n e c e s s a r y  than e v e r  b e f o r e  t o  s e c u r e  the 
maximum e f f e c t i v e n e s s  from a v a i l a b l e  personnel ,  the f o l l o w -  
ing v i t a l  quest ions  regarding cont ro l  of  o p e r a t io n a l  f a t ig u e  
wi 1 1  s u r e l y  be r a i s e d  in the mind of  the combat commander: 
Vhat are  the caus es  o f  o f e r a t i o n a l  f a t i g u e ? Vhat ar e  i t s  
symptoms and e f f e c t s ?  Vhat i s  i t s  t r e at me nt  ? Vhat can be 
done to c o n t r o l  and p r e v e n t  i t s  o ns e t ?

T hE REACTION to war s t r e s s  begins  e a r l y  in the 
ove rseas  c a r e e r  of the combat f l i e r .  The s t r a i n  o f  a e r i a l  
w a r fa r e  i s  s e v e r e  and the chances o f  s u r v i v a l  a r e  a lw a y s  
u n c e r t a i n .  These f a c t s  a r e  known by f l y i n g  p e r s o n n e l  and 
they a r e  q u i c k l y  l e a r n e d  by r e p l a c e m e n t s  coming i n t o  a 
d e p le t e d  u n i t .  At t h i s  s t a g e  the men f e e l  the f i r s t  r e a l  
pressure of  war.  Their  f r i en ds  and loved ones have been l e f t  
behind,  the environment  i s  s t r a n g e ,  and a c t u a l  combat i s  
drawing v e r y  n e a r .  In a s m a l l  p e r c e n t a g e  of i n d i v i d u a i s ,  
p s y c h o l o g ic a l  f a i l u r e  w i l l  occur h e r e , e x p r e s s e d  e i t h e r  by 
unm it i gated  f e a r ,  with a r eq u e s t  f o r  r e l i e f  from f l y i n g  
d u t i e s ,  or by p h y s i c a l  i l l n e s s .  Such f a i l u r e  i s  p r i m a r i l y  
motivated by f e a r .

There a re  o b v i o u s l y  a l l  s o r t s  of  combat f e a r s - - f e a r  of 
personal  in ju ry  or death ; f e a r  fo r  the s a f e t y  and w e l l - be in g  
of  someone who i s  d e a r l y  lo ve d;  f e a r  o f  l o s s  o f  honor and 
p r e s t i g e ;  f e a r  o f  economic l o s s .  One t h i n g ,  however ,  i s  
common to a l l  f e a r s :  what i s  feared i s  the lo ss  o f something 
that is  held very  dear ,  whether i t  be a manrs own l i f e ,  the 
w e l l - b e i n g  of a n o th e r ,  an inanimate o b j e c t  or  an a b s t r a c t  

2
P R .  G r i n k e r  and  J .  P.  S p i e g e l ,  Men Under Street (Blakiaton, 1 9 4 5 ) ,  p .  53 .
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idea .  John D a l l a r d  w r i t e s  in Fear  m B a t t l e  t h a t :  "The 
fee l ing of fea r  i s  a normal reaction and is  f e l t  by l i t e r a l l y  
a l l  men in the face of danger."

The harrowing experiences which are the normal events in 
modern a i r  war fare  subjec t  the airman to emotional s t r e s s  
f a r  beyond any that  he would encounter  during a normal 
l i f e t i m e .  The ordeal  of frequent enemy f i g h t e r  a t ta c k ,  the 
penetrat ion  of seemingly insuperable  w a l l s  of f l a k ,  the 
shock of seeing a comrade's ship explode in mid-air ,  and of 
returning from a mission with dead and wounded aboard one's 
own s h i p . . . t o  to l e r a t e  such psychologica l  s t r e s s  demands a 
high d eg ree  of em ot i onal  s t a m in a ,  a fo rce  that  i s  not 
possessed eq u a l l y  by a l l  persons.  Most i n d i v id u a i s  do not 
reach the point of emotional breakdown, but in most cases 
anx iet y  i s  f e l t  in varying degrees of s e v e r i t y  dependent 
upon the emotional s t a b i l i t y  of the indiv idual .  The anxiety 
or tension, though widely d i f ferent  invarious personali  t i e s , 
does seem to fol low a general pattern .

Some airmen exper ience  the g r e a t e s t  tension the night 
before a mission. They v i sua l ize  and fe e l  a l l  the t e r r i f y i n g  
p o s s i b i l i t i e s  of d i s a s t e r .  They see the i r  ship crashing in 
f lames,  t h e i r  blood sp at tered  over the c o c k p i t ,  or t h e i r  
comrades machine-gunned in t h e i r  parachutes.  This r e s u l t s  
in worry,  insomnia,  i r r i t a b i l i t y , and an almost constant  
nervous s t r a i n  on the i n d i v i d u a l ,  with an ensuing marked 
loss  of e f f i c i e n c y .

In the major i ty  of i nd iv id u a is ,  the f e e l in g  of greatest  
tension occurs during the period of r e l a t i v e  i n a c t i v i t y  
between b r i e f i n g  and t a k e - o f f ,  and then perhaps again on 
entering enemy t e r r i t o r y ,  in immediate a n t i c ip a t io n  of the 
Corning danger. This tension i s  rel ieved by combat, when the 
enemy i s  a c t u a l l y  encountered and the task at hand becomes 
paramount.

Some men experience the great es t  nervous anx iet y  a f t e r  
the mission i s  completed, when they have begun to talk over 
and think over  the e ve nts  that occurred and r e l i v e  the 
exp er ie nces  with an o bs es s iv e  r e p e t i t i o n ,  r e a l i z i n g  how 
close they may have come to d is a st e r .

A small number of f l i e r s  seemtofee]  v i r t u a l l y  no tension 
as a resul t  of combat. I t  is the opinion of p s y c h i a t r i s t s
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that  these men s e p a r a t e  t h e i r  f e a r  of  death and d i s a s t e r  
from i t s  proper cause and dispose i t  to o th e r  matters  of a 
v ar y i ng  n a t u r e ,  such as  the f e a r  of c o n t r a c t i n g  v e n e r e a l  
d i s e a s e ,  the f e a r  of or d i s l i k e  fo r  a u t h o r i t y ,  the w e l f a r e  
of loved ones at  home, or any other  matter  worthy of some 
small  degree o f  apprehension or anx ie ty .

An i n t e r e s t i n g  aspect  of the r e a c t io n s  to the s t r e s s  of 
combat f l y i n g  i s  revealed in the a t t i t u d e s  and p e r s o n a l i t i e s  
that deve lop  as  the men p r o g re s s  through the t o u r ,  going 
from d e f e n s i v e  i n s e c u r i t y ,  m a n i f e s t e d  by c o c k y ,  f a l s e  
bravado, to an a t t i t u d e  of conscious a nx iet y  with a somewhat 
h o p e l e s s  f e e l i n g  about  t h e i r  chances  o f  s u r v i v a l ;  then 
changing to e f f e c t i v e ,  c a u t i o u s  f i g h t i n g  men, q u i e t  and 
cool  on the ground and in the a i r ;  and f i n a l l y ,  as the end 
of the tour  draws near ,  dev e lo ping  r e s t l e s s n e s s , f a t i g u e ,  
and sometimes a f a i r l y  marked d e p r e s s i o n  w i th  l o s s  o f  
i n t e r e s t  and e f f i c i e n c y .  Thus, the long s t r a i n  of continued 
combat begins to have i t s  t e l l i n g  e f f e c t .

Although the onset of op era t io na l  f a t i g u e  i s  b a s i c a l l y  a 
matter  of  p e r s o n a l i t y  and t o l e r a n c e  o f  The i n d i v i d u a l  to 
emotional s t r e s s ,  there does appear to be a r e l a t i o n  between 
the p o s i t i o n  in the combat crew and the f requency  r a t e  of 
the i l l n e s s .

Among e n l i s t e d  and o f f i c e r  f l y i n g  p e r s o n n e l ,  those  who 
have the l e a s t  amount o f  co n t in u o u s  work t o  do thro ughout  
the m is s io n  and hence  1 e s s  o p p o r t u n i t y  to  r e l e a s e  t e n s i o n ,  
a r e  the  most s u s c e p t i b l e  t o  a c c u m u l a t i o n s  o f  a n x i e t y .
F i g h t e r  p i l o t s  a r e  l e a s t  f r e q u e n t l y  a f f e c t e d .  The f r e q u e n cy  
w i t h  which ‘ o p e r a t i o n a l  f a t i g u e ’ o c c u r s  i s ,  a c c o r d i n g  to 
o c c u p a t i o n  in  th e  combat c r e w ,  in th e  f o l l o w i n g  o r d e r :
( 1 )  r a d i o  g u n n e r ;  ( 2 )  g u n n e r ;  ( 3 )  e n g i n e e r  g u n n e r ;  ( 4 )  
bombardier  n a v i g a t o r ;  ( 5 ) b o m b ard ie r ;  ( 6 )  n a v i g a t o r ;  ( 7 )  
p i l o t  (bomber) ;  ( 8 )  pi lo t  ( f i g h t e r ) . 3

A .M0NG COMBAT AIRMEN in the recent  war by f a r  the 
g rea tes t  number of  p s y c h i a t r i c  cases  were a n x i e t y  S t a t e s  in 
one form or another ;  i . e . ,  emotional d is o r d e r  p r e c i p i t a t e d  by 
the c o n t in u a i  s t r e s s  o f  combat with i t s  harrowing e x p e r i -  
e n c e s ,  p h y s i c a l  s t r a i n ,  and a l m o s t  c o n s t a n t  t h r e a t  of  
d i s a s t e r  to the i n d i v i d u a l .  True psychoses  ( a c t u a l  mental

G n n k e r  a nd  S p i e g e l ,  Men Under Stress, p.  213.
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i n s t a b i l i t y )  were very  in f requent  and almost a l l  c a s e s ,  
there fore ,  f a l i  under one of the fol lowing headings:  f e a r  
r e a c t i o n .  b o d i L y  or  f u n c t i o n a l  symptoms o wmg  to combat  
f l y i n g ,  psyc honeuros i s  , or operat i onaL f a t i g u e .

Fear  r e a c t i o n i s  the term used to describe the emotional 
upset of the indiv idual  who i s  so overcome by his fe a r  that 
he i s u n f i t  or unsafe for  further  combat f l y in g .  His disorder 
i s  t rans ient ,  in d i r e c t  response to the f e a r  of combat, and 
disappears  abruptly  when he i s  re l iev ed  from combat. This 
individual  usual ly  rea l izes  his shortcoming, but i sunwi l l ing  
or unable to control  i t .

The term f u n c t i o n a l  symptoms owing to combat f l y i n g  i s  
general ly used to describe the bodily symptoms that occur in 
some i n d i v i d u a i s  as the r e s u l t  of f e a r  of  combat f l y i n g .  
These i nd iv id u a is  usual ly  appear average or "normal" u nt i l  
they begin combat, when the fe a r  reaction manifests  i t s e l f  
io such forms as nausea,  d izz in es s ,  weakness in the knees, 
and innumerable other bodily symptoms that can be associated 
with a state of anxiety.

Psychoneuros i s general ly  appl ies  to the indiv id ua l  whose 
condition e x i s t e d  before any combat exper i ence ,  and often 
before m i l i t a r y  S e r v i c e ,  a person who has somehow managed 
to survive the se lect ion  process and the hazards of a f ly ing 
career u nt i l  entering combat duty.

OperationaL f a t i g u e  has already been defined.  However, i t  
is  further c l a r i f i e d  in the following statement:

For  our  p u r p o s e s ,  t h e n ,  we have  e s t a b l i s h e d  f o u r  
a r b i t r a r y  c r i t e r i a  for  the d i a g n o s i s  o f  ‘ war n e u r o s i s '  or 
‘ combat f a t i g u e : ’ ( 1 )  A s t a b l e  p e r s o n a l i t y  p r i o r  to 
a p p e a r a n c e  o f  t he  t r a u m a t i c a 1 l y  d e t e r m i n e d  e m o t i o n a l  
d i s t u r b a n c e .  There  shoul d  be no o b j e c t i v e  e v i d e n c e  o f  
maladjustment  i n  ch i l dhoo d  or  a d o l e s c e n c e .  ( 2 ) A combat 
e x p e r i e n c e  o f  s u f f i c i e n t  i n t e n s i t y  to render  i t  f e a s i b l e  
a s  a p r e c i p i t a t i n g  a g e n t .  The mere t h r e a t  o f  combat i s  
not enough t o  produce n e u r o t i c  symptoms in men other  than 
those s p e c i f i c a l l y  pr ed i s pos ed ,  i . e . , t h e  p s y c h o n e u r o t i c s .
( 3 )  O b j e c t i ve  ev i dence  o f  s u b j e c t i v e  a n x i e t y .  The p a t i e nt  
s u f f e r i n g  wi th war n e u r o s i s  does  not  d i s c u s s  h i s  combat 
e xpe r i e nce  wi th equanimity .  (4)  R e c o v e r a b i l i t y .  I t  i s  our 
b e l i e f  t h a t  a l l  t r u e  ‘ war n e u r o s e s ’ w i 1 1  r e c o v e r  in a 
compara t i ve  l y  s h o r t  p e r i od  o f  time wi th even r e l a t i v e l y  
s u p e r f i c i a l  t h e r a p y .  When symptoms p e r s i s t  in d i s a b l i n g  
d e g r e e  beyond two months  under  t r e a t m e n t ,  e i t h e r  the 
t reatment  i s  not  ade q u a t e ,  or  the p s y c h o n e u r o s i s  i s  not  
s imply ‘ combat f a t i g u e ’ and has i t s  roots  in a deep-seated
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emot i o na  1 c o n f l i c t  whicl i  l o n g  a n t e d a t e d  t h e  t r a u m a t i c  
expe r i e n c e .4

J .  M. Murray, w r i t i n g  in P s y c h o s o ma t i c  M e d i c i n e in 1944 , 
d i f f e r e n  t i a t e s  o p e r a t i o n a l  f a t i g u e  from ps yc h oneu ros i s  on 
the basis  that the l a t t e r  denotes symptoms which are derived 
from unconscious c o n f l i c t s  a r i s i n g  in e a r l y  c h i l d h o o d .  On 
the other  hand, he b e l i e v e s  that  o p e r a t i o n a l  f a t i g u e ,  at  
least  in the e a r l y  s t a g e s ,  i s  b a s i c a l l y  dependent on recent 
s i t u a t i o n s  and has not y e t  become i r r e v e r s i b l y  bound to 
e a r l i e r  unresolved c o n f l i c t s .  J u s t  as  p h y s i c a l  and emotional  
f a c t o r s  c o n t r i b u t e  to the production of f a t i g u e  S t a t e s ,  so  
the r e s u l t a n t  symptoms include both p h y s i c a l  and emot ional  
d is t u r b an ces .

Although the v a s t  major i ty  of combat airmen never  reach 
the point of p s y c h o l o g i c a l  f a i l u r e ,  o p e r a t i o n a l  f a t i g u e  i s  
n e v e r t h e l e s s  a c o n d i t io n  to which any s o - c a l l e d  "normal"  
i n d i v i d u a l  can be b r o u g h t ,  prov ided  he i s  s u b j e c t e d  t o  
s u f f i c i e n t l y  prolonged emotional  s t r e s s  and p h y s ic a l  f a t i g u e .  
The degree of  s t r e s s  that  can be t o l e r a t e d  before  a psycho-
l o g i c a l  breakdown w i l l  o c cu r  i s  p r i m a r i l y  a m a t t e r  o f  
indi v id ua l  emotional  s t a b i l i t y .

B e c a u s e  of the myriad v a r i a b l e s  i n v o lv e d ,  ranging 
from the a b i l i t y  of the p s y c h i a t r i s t  to a c c u r a t e l y  diagnose 
emotional  d i s t u r b a n c e s  to the c h a r a c t e r i s t i  cs o f  the type 
a i r c r a f t  being f lown,  i t  would be d i f f i c u l t  to e s t i m a t e  a 
percentage  o f  i n d i v i d u a i s  who might be expec te d  to i n c u r  
o p e r a t i o n a l  f a t i g u e  b ef or e  complet ing  a combat t o u r .  One 
f a c t ,  however,  became e v i d e n t  dur ing the r e c e n t  war ,  and 
w i l l  probably hold true inany future c o n f l i c t :  The incidence 
of p s y c h i a t r i c  d i s o r d e r  among e n l i s t e d  men was f a r  g r e a t e r  
than that  among o f f i c e r s .  There a re  numerous r ea so ns  f o r  
t h i s ,  some of  which a r e  w i t h i n  the c o n t r o l  o f  the u n i t  
commander. For one t h in g ,  F l i g h t  Surgeons and commanders, 
in many c a s e s ,  paid more a t t e n t i o n  to o f f i c e r s .  They were 
quicker  to sense  a d is tur bance  in them and take p r e v e n t i v e  
ac t io n .  Too, o f f i c e r s  often had e a s i e r  a c c e s s  to the F l i g h t  
Surgeon and were more i n c l i n e d  to  c o n s u l t  him when they 
f e l t  u n f i t .  O f f i c e r s  had b e t t e r  f a c i l i t i e s  f o r  r e c r e a t i o n

G. N. R a i n e s  and  L.  C.  K o l b ,  “ Combat  F a t i g u e  a n d  War N e u r o s e s ,  "  U. S. Navy 
Medicai Bulletin, X L I , 1 9 4 3 ,  p .  923 .
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and diversion;  they generally had more motivation for  f lying 
duty; they held posit ions of greater resp ons ib i l i ty  and were 
more occupied when on a mission.  In genera l ,  the o f f i c e r s  
had a great er  concept of the part the i r  e f f o r t s  played in 
the o v e r a l l  p i c t u r e  of the war than did e n l i s t e d  crew 
members.

When an airman f l i e s  mission a f t e r  miss ion,  day a f t e r  
day, experiencing the continuai emotional s t r e s s ,  as wel l  as 
the physical  s t r a in  incumbent with combat f l y i n g ,  andwithout 
having adequate in ter va l s  during which to rest  and " forget"  
the exper iences  of combat, he may we l l  reach the point of 
emotional saturat ion leading to operational  fat igue.

The basic trouble a r i s e s ,  of course, from the ever present 
c o n f l i c t  between the ins t in c t  of s e l f - p r e s e r v a t i o n  and the 
various motivating quant it ies  which drive  the indiv idual  to 
continue in combat. However, numerous other f a c t o r s  con- 
t r ibute  in whole or in part to the onset of  the d is o r d e r .  
Examples of these  c o n t r i b u t i n g  f a c t o r s  a r e :  ( 1 )  Worry, 
apprehension for  the wel l -being of loved ones a t  home; (2) 
lack of m o t iv a t io n ,  f e e l i n g  that war i s  unnecessary ;  (3) 
i n s u f f i c i e n t  leave and pass-t ime;  (4) missions too c lose  
t o g e t h e r  over  an extended per iod  of  t ime;  (5) lack  of 
confidence in the type of a i r c r a f t  being flown; (6) lack of 
s leep ;  (7) poor f a c i l i t i e s  for recreation and d ivers ion ;  (8) 
poor physical  condition;  (q)poor food; (10) low unit  morale;
( 1 1 )  poor l e a d e r s h i p ,  both on the ground and in the a i r ;
( 12)  t e r r i f y i n g  e x p e r i e n c e s ;  ( 13)  f requent  scrubbing  of 
missions a f t e r  b r i e f i n g ;  (14) knowledge of missions too far  
in a d v a n c e ; ( 1 5 )  i n s u f f i c i e n t  knowledge of  r e s u l t s  o f  
missions;  (16) poor personal  equipment; (17) slow d e l i very  
of mai l ;  ( 18 )  l i t t l e  or no prov is ion  fo r  nourishment on 
prolonged missions.

Some of these f a c t o r s  are  rout ine matters  to be con- 
s i d e r e d  in m a i n t a i n i n g  good morale among any group of  
m i l i t a r y  men, but in the s t r e s s  of  war they a t t a i n  new 
s i g n i f i c a n c e  and are worthy of c l o s e  c o n s i d e r a t i o n  by a 
combat commander.

T h e INDIVIDUAL suf fer ing  from operational  fatigue 
d isp la ys  some or a l l  of the symptoms c h a r a c t e r i s t i c  of the
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g e n er a l  p s y c h i a t r i c  d i s o r d e r s .  His f a c e  becomes p a l e  and 
drawn. He becomes r e s t l e s s  and nervous,  o ften e x p e r i e n c in g  
a tremor o f  the f i n g e r s  ranging  from moderate to so p r o -  
nounced that  he has d i f f i c u l t y  in e a t i n g  and d r i n k i n g .  He 
o f t e n  e x p e r i e n c e s  v i v i d  dreams and n i g h t m a r e s ,  u s u a l l y  
centered around the combat s i t u a t i o n ,  which a r e  so s e v e r e  
as to cause awakening. He i s  tense and i r r i t a b l e  and becomes 
b e l l i g e r e n t  on l i t t l e  p r o v o c a t i o n ,  o f ten  q u a r r e l i n g  with 
his  fe l l o w s  and even with c lo se  f r i e n d s .  Th is  adds to his  
tension and a n x i e t y  and he f r e q u e n t l y  begins  to avoid  h is  
f r iends in an e f f o r t  to avoid the q u a r r e l s .  There i s  often a 
s t r a i n i n g  o f  the mental  p r o c e s s e s  to the po int  where the 
in d i v id u a l  sometimes wonders i f  he i s  approaching i n s a n i t y .  
In a highly  t r a i n e d  group of combat f l i e r s ,  whose s u r v i v a l  
often depends upon instantaneous dec is ions  and quick a c t io n ,  
such depression and ret ardat ion  of the f a c u l t i e s  are  se r i o u s  
symptoms, c o n t r i b u t i n g  m a t e r i a l l y  to the a n x i e t y  of  the 
i n d i v i d u a l ,  as  w e l l  as c a u s in g  him to be a hazard to h i s  
fe l low a irmen.

Although "symptoms" are g e n er a l l y  considered the concern 
of the F l i g h t  Surgeon, many of the "danger f l a g s "  of  ps yc h i -
a t r i c  d isturbances  are  e a s i l y  d i s c e r n i b l e  to a commander and 
can be of c o n s i d e r a b l e  va lue  in help ing him re c o g n iz e  and 
prevent the onset  o f  o p e r a t i o n a l  f a t i g u e  among h is  combat 
crews.

The t reatment o f  o p e r a t i o n a l  f a t i g u e  combines medica i  
th e rap y  with p h y s i c a l  r e s t ,  inasmuch as the d i s o r d e r  i s  
part ly  emotional and pa r t ly  bodi ly f a t i g u e .  Adequate ps y c h i -
a t r i c  therapy in combination with a we 1 1 - r e g u 1 ated program 
of phys ical  recondi t ioning  and res t  and r e h a b i l i t a t i o n  have 
produced g r a t i f y i n g  r e s u l t s  in returning o p e r a t io n a l  fa t igue  
cases to combat duty .  A large major i ty  of  both o f f i c e r s  and 
e n l i s t e d  men t r e a t e d  dur ing  the war were returned to f u l l  
f l y i n g  duty .  The f a c t o r s  which c o n t r i b u t e  to  the onset  of 
operational  f a t i g u e  among combat airmen are  those which f a l i  
wi thin the scope o f  mora le ,  a command r e s p o n s i b i  l i t y  . The 
obvious conclus ion  i s  that  the combat commander, concerned 
with the w e l fa re  of his  men and the e f f i c i e n c y  of  h i s  u n i t ,  
can to an important degree co nt ro l  and prevent  the onset  of 
operat ional  f a t i g u e  among his  airmen.



34

I n VIEW of the foregoing d i scuss ion  and in con- 
s iderat ion of the pr obab i l i t y  that any a i r  war of the near 
future w i l l  be waged much as in the past—with e s s e n t i a l l y  
conventional  a i r c r a f t  manned by human crews--and that the 
problem of emot ional  i l ln e s s e s  w i l l  therefore almost cer ta in ly  
continue to e x i s t ,  any commander who i s  to achieve maximum 
q f f e c t i v e n e s s  from his  combat airmen must understand the 
problems of emotional s t r e s s  which they encounter and must 
do something about them.

It i s  of extreme importance that combat f l y in g  personnel 
have s u f f i c i e n t  time away from the f ly ing  f i e l d  for rest  and 
r e c r e a t io n .  Generous leave schedules  are  recommended. An 
individual  who i s  on leave or pass should not be recal led to 
f l y  a combat mission unless i t  i s  of absolute n e c es s i ty .  If  
possible,  an arrangement to send the crews to an established 
Rest Camp approximately midway through the tour may prove 
to be of cons iderable  value.

The importance of s leep i s  obvious and should require no 
elucidation.  However, at the average operational  station the 
f a c i l i t i e s  for  obtaining proper res t  are  often inadequate.  
The night before a mission,  when s le e p  i s  most needed, is  
usual ly  when i t  i s  most d i f f i c u l t  to obtain.  Both o f f i c e r s  
and enl i s ted  men are often quarteredin rooms with twenty or 
more other persons.  Due to the r e s t l e s s n e s s  and i n a b i l i t y  
of many of the i n d i v id u a i s  to s l e ep ,  i t  i s  impossible  for  
the others to get the v i t a l l y  needed r e s t .  Room p a r t i t i o n s  
and a' " l i g h t s  out" curfew are  p o s s ib l e  S o l u t i o n s .  When, 
during the n igh t , a mi ssion is scrubbed, or a crew i s  removed 
from f ly ing  the mission, a l l  individuais  concerned should be 
informed promptly, even i f  they must be awakened to be told. 
This w i l l  help them to relax into  a r e s t f u l  s l e e p ,  and is 
f a r  b e t t e r  than l e t t i n g  them doze f i t f u l l y ,  g e t t i n g  no 
worthwhile r e s t .

Although the number of missions is  usual ly  not within the 
c o n t r o l  o f  the u n i t  commander i t  i s  a s u b j e c t  of  g r ea t  
importance to the combat crews.  I t  i s  bel ieved extremely 
important to g i ve  the airmen some goal  a t  which to aim as 
regards r e l i e f  from combat, even i f  i t  is  only a temporary 
r e l i e f  for the purpose of rest  and recuperation.

Combat crews seldom have an opportunity to see the results
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of t h e i r  bombing, except from t h e i r  own s t r i k e  photos which 
are  u s u a l l y  j u s t  columns of smoke and d u s t .  I t  i s  bel ieved  
that some s o r t  o f  regular  b r i e f i n g  to keep the crews informed 
of the part  they are  p l a y i n g  in the o v e r a l l  p i c t u r e  i s  of 
v a l u e .

Often there w i l l  be seen pronounced emot ional  r e a c t io n s  
among f l i e r s  a f t e r  a crash  or some other  harrowing episode 
in the a i r .  Exper ience  has shown that  the onset  of a f e a r  
r ea c t io n  or of a n e u r o t i c  S ta t e  o f ten d a t e s  from one such 
t e r r i f y i n g  e x p e r i e n c e .  One p s y c h i a t r i c  s t u d y  makes the 
fol lowing observat ion on this  point :

When a f l i e r  r e t u r n s  from such a m i s s i o n ,  i n  which he 
has  had a s e v e r e  shock and e x h i b i t s  u n c o n t r o l l e d  b e h a v i o r ,  
e x c e s s i v e  t r e m u l o u s n e s s  or  me n t a l  c o n f u s i o n ,  he  can be 
g r e a t l y  b e n e f i t e d  by  m o d e r a t e  s e d a t i o n . . . .  The a i m i s  
m e r e l y  t o  r e l i e v e  t h e  [mi nd]  f rom t h e  a c u t e  a n x i e t y  
p r odu c e d  by t he  r e c e n t  [ s h o c k ]  u n t i l  i t  be c ome s  s t r o n g  
enough t o  d i g e s t  the e x p e r i e n c e . 5

Such t reatment ,  of  c o u r s e ,  r e s t s  with the F l i g h t  Surgeon.
There a re  numerous other  elements which e n t e r  i n t o  the 

proph yla x is  o f  o p e r a t i o n a l  f a t i g u e .  They,  a s  w e l l  a s  those 
a l r e a d y  d i s c u s s e d ,  s imply f a l i  under the heading o f  good 
l e a d e r s h i p .  In the f i n a l  a n a l y s i s ,  s u p e r i o r  l e a d e r s h i p  i s  
the solut ion to s u c c e s s f u l  combat opera t io ns .

^ G r i n k e r  a nd  S p i e g e l ,  Uen Under Stress, p .  156.

C / n  t h e  s e c o n d  W o r l d  War the  a i r p l a n e  a n d  the  t a n k , w o r k i n g  f o r  t h e  

f i r s t  t ime  a s  a c o - o r d i n a t e d  team, a l l  b u t  d e c i d e d  the c o n t e s t  a g a i n s t  

the s i  de  w h i c h  was s l c w e r  to  d e v e l o p  t h e s e  a rm s  a n d  the p r o p e r  s t r a t e g y  

f o r  t h e i r  u s e .  I n  the n e x t  war,  i t  w i l l  be the a i r p l a n e  a n d  the  v a r i o u s  

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

b l i t z  o f  1 9 4 0  a n d  19 44  w as  t e r r i f i c ,  i t  was  n e v e r t  h e l e s s  m i l d  b y  com-  

p a r i s o n  w i t h  what  w i l l  be  p o s s i b l e  t h r o u g h  l o n g - r a n g e  r o c k e t  a t t a c k ,  

f o l l o w e d  u p  by  r o c k e t - s t r a f i n g  a i r c r a f t ,  b a z o o k a - a r m e d  p a r a t r o o p s ,  

r  o c k e  t - d r i v e n  d e m o l i t i o n  bombs a n d  v a r i o u s  í y p e s  o f  g u i d e d  m i s s i l e s .

- - G .  E d w a r d  P e n d r a y

The Corning Age o f  Rocket  Power ( 1 9 4 8 )



A  Q u a l i t y  A i r  Fo r c e

Colonel John W. Carpenter, III

DURING WORLD WAR II this  country was inadvertently plunged 
into a not too su bt le  "numbers racket"  masquerading 

under the name of the Expansion Program necessary to build 
our peacetime f ight ing  forces  to war strength.  Against the 
r e s u l t s  of th i s  ins id ious l o t t e r y  was balanced the fa te  of 
the nation.

Since our Air Force was young and f a r  behind those of 
other leading nations of the world, the then U.S. Army Air 
Force found i t s e l f  more deeply submerged in th i s  "numbers 
racket" than any of the other branches of the Armed Forces.  
To see the truth of th is  statement we have only to look at 
some "before and a f t e r "  f i gu res .  As of 30 June 1939» the AAF 
consisted of 23,455 m i l i t a r y  personnel ;  by 30 June 1943» a 
t o t a l  of  2 , 1 9 7 , 1 1 4  was l i s t e d .  Obviously,  an inc rea s e  of 
t h i s  magnitude,  with the urgency of  war as a c a t a l y s t ,  
d i c t a t e d  some s o rt  of mass production t r a i n i n g  and con- 
d i t ion ing .

Our national policy as regards a f ighting force propounds 
the concept of a " C i v i l i a n  Army," brought forth when the 
ex igencies  of war d ic t a t e  and trained by a nucleus of pro- 
f e s s io n a l  f i gh t in g  men who make up our small ,  regu la r  es-  
tablishment.  Under such a concept a cer ta in  amount of the 
"numbers racket" i s  a necessary e v i l .  But how far  can we go? 
How many men, combat crews ,  and un i t s  can we put in the 
f i e l d ?  And how s w i f t ly  can they be trained?

Since  the only means a v a i l a b l e  fo r  speeding up t h i s  
process beyond a certain point i s  by shortening the training 
per iod,  i t  becomes apparent that there i s  a point of d i -  
minishing return s  beyond which i t  would be foolhardy  to 
venture. I f  carried to an absurdity,  a training system oper- 
a t ing  under these c o n d i t io n s  could continue to speed up 
d e l i v e r y  of combat uni ts  by c r e a t in g  a i r  crews manned by 
p i lo ts  incapable of gett ing the a i r c r a f t  o f f  the ground. The

36
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same a p p l i e s  to the ground crew members and to supply  and 
adminis trat ive  personnel .

I t  i s  mandatory, t h e r e f o r e ,  that we reach a balance which 
w i l l  provide the g r e a t e s t  numbers of i n d i v i d u a i s  and u n i t s  
p o s s ib l e  and s t i l l  insure  that those i n d i v i d u a i s  and u n i t s  
w i l l  be able to perform s a t i s f a c t o r i l y  t h e i r  primary mission,  
be i t  f i r i n g  guns, dropping bombs, or unloading f r e i g h t  c a r s .

L o OKING at t h i s  problem o b j e c t i v e l y ,  i t  seems 
apparént that the AAF went overboard on the "numbers r ac k e t "  
in c e r t a i n  i n s t a n c e s  during the past  war.  This  co nc lu s i on  
was f o r c i b l y  s t a t e d  by one o f  our eminent o p e r a t i o n s  ana- 
l y s t s ,  Dr. Thomas I .  Edwards o f  H e a d q u a r t e r s , USAF, in a 
l e c t u r e  at the Air  Command and S t a f f  S cho ol ,  12  November 
1Q47. Dr. Edwards pointed out a s t r ang e  paradox in bombing 
accuracy unearthed in ana ly z ing  c e r t a i n  bombing r e s u l t s  of 
the Eighth Air  Force .  It  was d i s c o v e r e d  that  bombing f o r -  
mations using independent range s i g h t i n g s  on bombing runs 
had the smal les t  percentage of bombs within 1000 f e e t  of  the 
a iming p o i n t ;  f o r m a t i o n s  in which each squadron  l e a d e r  
s ig h te d  f o r  range and d e f l e c t i o n  f o r  h i s  squadron had the 
next g r e a t e s t  pe rcentage  of  bombs within 1000 f e e t  o f  the 
aiming p o i n t ;  f o r m a t i o n s  in which the group l e a d e r  a lo n e  
s i g h t e d  fo r  range and d e f l e c t i o n  (with a l l  members o f  h i s  
uni t  dropping when he dropped) had the g r e a t e s t  pe rcentage  
of bombs within 1000 f e e t  of  the aiming p o i n t .  S in ce  t h i s  
c o n c l u s i o n  was reached through u n i v a r i a t e  a n a l y s i s ,  Dr. 
Edwards pointed out that  i t  might be we l l  to seek c o n f i r -  
mation of  the r e s u l t s  by r e f e r e n c e  to an other  sys tem of 
proof .  However, he f u r t h e r  i n d i c a t e d  that  r e s u l t s  of  u n i -
v a r i a t e  a n a l y s i s  are adequate fo r :  ( 1 )  expl ora tor y  purposes;  
(2) q u i c k l y  i d e n t i f y i n g  t a c t i c s  which have high m i l i t a r y  
worth; (3) i d e n t i f y i n g  major sources  of e r r o r .  Appar ent ly ,  
t h i s  in for ma t io n was used by the Eighth Ai r  Force  in de-  
termining the type of formation which was most advantageous 
in a t t a c k i n g  o b j e c t i v e s  a g a i n s t  which they were dep loyed .  
L i k e w i s e ,  we may use t h i s  i n f o r m a t i o n  f o r  i d e n t i f y in g  a 
major source of e r r o r .

According to the theory of bombing and the laws of proba- 
b i l i t y , the more i n d i v i d u a l l y  aimed r e l e a s e s  obta ined ,  the
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g r e a t e r  should be the accuracy of the bombing. From the 
information presented in the analys i s  mentioned above, i t  i s  
plain to see that ,  a l l  other things being equal,  the degree 
of accuracy obtained was in inverse  order from that which 
might have been expected.  In other words, instead of the 
i n d i v id u a l l y  aimed r e l e a s e s  being the most accurate ,  they 
proved to be the least  accurate.  Such resu l t s  forced the AAF 
to adopt the lead-crew pr i nc ip ie  in i t s  bombing formations. 
Simply s tated ,  th is  pr inc ipie  involved the use of s p ec ia l l y  
selected and trained crews to lead an organization in combat. 
The lead crew did the navigating and the bombing, and made 
a l l  the d e c i s i o n s  f o r  the e n t i r e  u n i t .  Adoption of t h i s  
pr incipie allowed the AAF to put greater numbers of a i r c r a f t  
over  a given t a r g e t  with the accuracy of a l l  bombs more 
c l o s e l y  approximating those of the lead crew. Al l  o ther  
crews were l e s s  h ighly  t ra ined and merely re le a s ed  t h e i r  
bombs when the leader dropped h is .  Thus, considering th e i r  
poor s tate  of t ra ining ,  the crews on the wings of the leader 
a c t u a l l y  achieved b e t t e r  r e s u l t s  than had they employed 
individual  s ig h t i n g s .  This ,  of course,  poses the immediate 
question:  "Wouldn't we have been bet ter  o f f  with only hal f  
as many crews, trained twice as well?"

Another example of lack of t ra in ing  in AAF bomber crews 
was the d i f f i c u l t y  experienced by our uni ts  in destroying 
the German rocket- launching  s i t e s .  Very few of the small  
s i t e s  were ever ac tua l ly  destroyed.  After each bombing they 
were quickly  moved by the Germans, and England was never 
rel ieved of the menace of the V-weapons unti l  the s i t e s  were 
moved fa r  to the rear or,  as a result  of the advances by our 
ground troops a f t e r  the Normandy landings ,  abandoned com- 
p l e t e l y .  A considerable  portion of the t o t a l  e f f o r t  of our 
bombardment av ia t io n  was expended on the rocket i n s t a l l a -  
t i o n s ,  although few a c t u a l  h i t s  were scored.  I t  must be 
remembered that these  t a r g e t s  were co mparat ive ly  smal l .  
Further,  many of our Air Force leaders  contended that they 
were not s u i tab le  t a r g e t s ,  p a r t i c u l a r l y  for  our horizontal  
bombers. The f a c t  remains,  however,  that fo r  the e f f o r t  
expended, the r e s u l t s  were poor. Here again,  our crews were 
not trained to a high enough degree of prof iciency to permit 
them to exploi t  the f u l l  c a p a b i l i t i e s  of the equipment with
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which they were provided.  There simply was not enough time 
a v a i l a b l e  to teach a l l  there  was to l e a r n ,  much l e s s ,  time 
enough to gain a high degree of p r o f i c ie n c y  through p r a c t i c e  
and r e p e t i t i o n .  Such was the e f f e c t  of  the urgency o f  war 
upon the product of  the Air  Force t ra in in g  system.

E x AMINATION of  the "numbers r a c k e t "  s i d e  of  the 
t ra ining system r e v e a l s  some i n t e r e s t in g  s t a t i s t i c s  which in 
turn 1end an i n s i g h t  i n t o  the reason f o r  some of  t h e s e  
t r a i n i n g  d e f i c i e n c i e s . C o n s i d e r  f o r  a moment the heavy 
bombardment crew. I t  i s  a team composed of the most v a r i e d  
assortment of  s p e c i a l i s t s ,  one which r e q u i r e s  the h ig h e st  
degree of t ra in in g  before i t  can perform i t s  primary miss ion— 
a c c u r a t e l y  bombing the t a r g e t  and r e t u r n i n g  to f r i e n d l y  
t e r r i t o r y  in the face  of  enemy oppos i t ion.

In August of 1 9 4 3  the AAF's zone o f  i n t e r i o r  t r a i n i n g  
system was producing some 500 heavy bombardment crews per 
month, and s t r a i n i n g  every  f i b e r  to meet t h i s  commitment. 
Suddenly,  and with very l i t t l e  warning,  these  demands were 
i n c r e a s e d  to more than t w i c e  t h a t  f i g u r e .  The t r a i n i n g  
system responded by producing over 1 100 crews during October 
and more than 1000 in November 194.3. Af ter  t h i s  achievement,  
crew pr o d u c t ion  slumped and d id not reach  the 1000 mark 
again u n t i l  March 194.4..

In the meantime, an a l l - o u t  e f f o r t  was ordered in prepa -  
rat ion for  the Normandy landings in the summer. The s t r a i n -
ing zone of i n t e r i o r  e s t a b l i s h m e n t  a g a in  i n c r e a s e d  i t s  
production of heavy bombardment crews to  o v e r  1800 in A p r i l  
1944,  to more than 1500 in May and J u n e ,  and to more than 
1400 in J u l y .  A f t e r  t h i s  e x e r t i o n ,  product ion  dropped o f f  
and never recovered.  Attempts were s t i l l  being made to reach 
t h e s e  maximum f i g u r e s  a g a in  when the  c u t - b a c k  began in 
February 194-5* However, because the end in Europe appeared 
i n e v i ta b le  and the build-up of very heavy bombardment in the 
P a c i f i c  was assuming a new importance,  the g o a l s  were not 
a t t a i n e d .

How did the t r a i n i n g  system meet these  ever  i n c r e a s i n g  
inroads upon i t s  product ive  c a p a c i ty ?  The t r a i n i n g  c y c l e  f o r  
heavy bombardment c r e w s ,  a f t e r  co mplet ion  of  i n d i v i d u a l  
t r a i n i n g  by i t s  component members,  was t h r e e  months in
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length.  Individual  t raining periods ranged from a few weeks 
fo r  gunners,  to nine months fo r  p i l o t s ,  to over two years 
for  radar operators .  Obviously,  individual  tra ining had to 
be completed before there were any crews to t ra in .  And since 
the increased commitments were poured on at such a rapid 
r a t e ,  the only p o s s i b l e  means of providing the number of 
crews demanded was to cut the training cycle.

Over the protests  of the t raining people,  th is  cyc le  was 
cut to twelve weeks— then eleven weeks— then ten weeks— and 
in some cases  even to e ight  weeks, in order  to f i l l  the 
skies with a i r p l a n e s .  As each cut was made, the v ar iou s  
theater commanders were informed of the increased def ic ien-  
encies which could be expected from these i l l - t r a i n e d  crews; 
however, they s t i l l  c a l l e d  fo r  more. Again and again the 
answer carne back: "Send the numbers anyway !"

I t  i s  not our purpose to impugn the decisions made by our 
top commanders during World War I I ,  s ince the f i n a l ,  v i c -  
tor ious r e s u l t s  of the c o n f l i c t  are evidence enough of the 
o vera l l  soundness of those d e c i s i o n s . A p p a r en t l y , the "num-
bers r ac k e t "  never cracked the t ra i n i n g  system s ince  the 
crews produced under these unfavorable condit ions were the 
crews which won the war in the sk ies  over the world. Never- 
t h e l e s s ,  adherence to t h i s  "numbers racket"  pattern which 
was imposed upon the AAF training system produced the crews 
mentioned above. These were the crews who had so much d i f f i -  
culty in h i t t in g  the German rocket-launching s i t e s  and who 
compiled the o ve ra l l  v i s u a l ,  average c i r c u l a r  error  of 1200 
feet  with a bombsight supposedly capable of " p i c k l e - b a r r e l " 
bombing.

World War II  has been won, and a l l  that happened i s  p a s t . 
For future  s u r v i v a l  we must look forward.  Those concepts 
employed in connect ion  with the winning of the re cent  
st ruggle  are h is tory ,  and must be considered as such. I f  we 
are to progress ,  we must not al low our thinking to stagnate 
by dwel l ing on i r r ev o c ab le  events .  We c a n , however, study 
past operat ions and draw lessons  from mistakes made, con- 
sidering them as signposts pointing the way in which answers 
to future problems may be found.



T h e  PRIMARY purpose  of  t h i s  d i s c u s s i o n  i s  to 
examine the present po s i t io n  of the United S ta t e s  Air  Force,  
and to pro jec t  our thinking into the future to determine how 
f a r  we can go in the d i r e c t i o n  of  the "numbers r a c k e t "  in 
the p r o s p e c t i v e  p r e p a r a t i o n  o f  the Ai r  Force f o r  combat.

F i r s t  of a l l ,  we have a fabulous ly  expensive tool  to deal  
with.  I t  i s  i n t e r e s t i n g  and alarming to note that the USAF 
o f f i c i a l  est imate  f o r  the maintenance of the b a s i c  70 Group 
Program (considered the minimum ne ces sa ry  f o r  in s u r in g  our 
Nation 's  s e c u r i t y )  i s  $8 . 1  b i l l i o n  per year  as compared with 
the S 3 . 3  b i l l i o n  a l l o c a t e d  in the 19 4 8  b u d g e t .  In t h i s  
connection,  Mr. W. S tuart  Symington in h is  S t a t e me n t  o f  the  
S e c r e t a r y  o f  the A i r  F o r c e  in a P u b l i c  H e a r i n ç  b e t o r e  the  
P r e s i i e n t ' s  A i r  P o l i c y  Co mmi s s i o n  2 6  November  1 947 i l l u s -  
t r a t e s  the p o s i t i o n  of  the Air  Force as to the adequacy of 
the 70 Group Program:

F i n a l l y ,  t h e r e  i s  a minimum i n f o r c e s  in b e i n g ,  be l ow 
which both our c a p a c i t y  to p r o t e c t  our  s o u r c e s  o f s t r e n g t h  
and our  c a p a c i t y  t o  r e t a  1 i a t e  - - upon w h i c h ,  I r e p e a t ,  
e s p e c i a l l y  i n  t h i s  d a y  o f  a t o m i c  w e a p o n s ,  d e p e nd s  our  
m a j or  hope f o r  p e a c e  in t he  w o r l d - - w o u l d  be s e r i o u s l y  
j e o p a r d i z e d .  The 70 g r o u p  p r o g r a m was c o n c e i v e d  o v e r  a 
y e a r  ago a s  an e x p r e s s i o n  o f  t h i s  minimum. We h av e  no t  
a c h i e v e d  i t  and a r e  now s h o o t i n g  a t  55  g r o u p s  b y  1 
J a n u a r y  1948.  The c o n t i n u i n g  a p p r a i s a l  which t h i s  s u b j e c t  
has  r e c e i v e d  has  tended more and more as  t ime goes  on t o  
c o n f i r m the v a l i d i t y  o f  the o r i g i n a l  conce pt  o f  70 groups  
as  aminimum below which we cannot  go w i t h o u t  u n a c c e p t a b l e  
r i s k .  Mind y o u , t h i s  r i s k  i s  not  e x p r e s s e d  i n  t e r ms  o f  
t h i s  month or t h i s  y e a r ,  but in terms o f  an i mb a l a n c e  i n  
an o v e r - a l l  program whi ch must  p r o v i d e  f o r  our  s e c u r i t y  
not  o n l y  t h i s  month and t h i s  y e a r ,  but  n e x t  y e a r  and the  
y e a r s  to come. I t  i s  a program which encompasses  m i l i t a r y  
a i r  in a l l  i t s  p h a s e s ,  c i v i l  a i r ,  and t he  a i r  i n d u s t r y  
o f  t h i s  c o u n t r y - - a l l  i n t e r r e l a t e d  and i n t e r d e p e n d e n t .

Mr. Symington goes on to show what i t  takes  in a dd i t io n  
to s i z e  to make an a i r  force  st rong:

I t  must  be p o i n t e d  o u t , h o w e v e r ,  t h a t  t he  s t r e n g t h  
r e q u i r e d  i s  not  to  be m e a s u r e d  s o l e l y  in t e r ms  o f  a i r -  
c r a f t .  In the l a s t  war i t  was .not t r u e ,  and in any f u t u r e  
wa r i t  w i l l  c e r t a i n l y  no t  be t r u e  t h a t  q u a n t i t y  i s  an 
a c c e p t a b l e  s u b s t i t u t e  f o r  q u a l i t y .  Q j a l i t y  i s  de p e n d e n t  
p r i m a r i l y  upon two f a c t o r s :  One,  t h e  q u a l i t y  o f  t h e  
e q u i p m e n t - - s o m e t h i n g  t h a t  ca n  o n l y  be i n s u r e d  by  an
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ade quat e ,  i . e . ,  the b e s t - -program for  r e s e a r c h  and de-  
velopment in the world;  second,  the q u a l i t y  of the p e o p l e - -  
something that  must be measured ag a i n  in such un-mathe-  
mat ica l  terms as morale and e f f i c i e n c y .

What the Air Force must s t r i v e  for  i s  a system which wi l l  
provide an answer to the f i r s t  f a c t o r  of Mr. Symington's 
breakdown of "q ua l i t y" — qual i ty of equipment. The end product 
o f  t h i s  system,  in terms of  o f f e n s e ,  i s  a p r o d i g i o u s l y  
expensive machine cons is t ing  of enormous de str uct iv e  power 
and the v e h ic u l a r  means of t ranspor t ing  that d e s t r u c t i v e  
power to the ta rget ;  th i s  coupled with a cost l y  and compli- 
cated means of assuring that upon a r r i v a l  the target i s  h it .

S o  MUCH FOR the equipment, as such, of the Air 
Force.  Next , l e t  us c o ns i de r  the other  f a c t o r  of  Mr. 
Symington 's  breakdown of " q u a l i t y " — the q u a l i t y  of the 
people.  In i n v e s t i g a t i n g  t h i s  from the Air Force point of 
view, we are primarily concerned with the people who operate 
and maintain the " q u a l i t y "  equipment discussed above. With 
the high cost of the equipment in question, we, as a nation, 
cannot tolerate  inexperience in our operating personnel— the 
people of the Air Force.

The de l i very  of the atomic bomb i s  a case in point.  Here 
i s  a weapon so expensive and so important that we dare not 
use crews who might miss t h e i r  o b j e c t i v e .  Furthermore, in-
experience among the people who maintain the equipment can-
not be tolerated.

Looking back to World War I I  for  guidance,  we f ind that 
the Eighth Air Force in i t s  operat ions aga inst  Germany had 
an abort rate  of approximately twelve to f i f t e e n  per cent 
per operat ion .1 Can we afford to have that percentage of our 
a i r c r a f t  turn back,  i n e f f e c t i v e ,  in the event of fu tu re  
h o s t i l i t i e s ?  Any such reduced numbers of a i r c r a f t  or miss i l es  
cer ta in ly  blunts the e f f e c t  of the attack,  and in any future 
war i t  i s  easy to v i s u a l i z e  conditions where the very l i f e  
of the nation might depend upon those extra  numbers reaching 
the target .  There were many contributing causes to the abort 
rate c i ted  above, but a la rge  number of the turn-backs may

1
Army Air Forces Stat ist ical D i g e s t , W o rld War II, p p . 221 , 232.
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be t raced  to l a c k  of proper t r a i n i n g  of the o p e ra t in g  and 
maintenance personnel .  We can e l im in a t e  these i n e f f e c t i v e s  
in future  operat ions through proper and i n t e n s iv e  t r a i n i n g .

In looking toward b e t t e r  t r a i n i n g  and e v e n t u a l l y  b e t t e r  
q u a l i t y  in Air  Force p e r s o n n e l ,  the e f f e c t  of  time on the 
t ra in ing  c y c le  has a l ready  been d i s c u s s e d . Now l e t  us examine 
some of the other problems fa c in g  the Air  Force i f  i t  i s  to 
insure q u a l i t y  in i t s  operating personnel .

The inc rea sed  emphasis now being p laced on a l l - w e a t h e r  
and A r c t i c  t r a i n i n g  i s  a f a c t o r  which f u r t h e r  c o m p l i c a te s  
the maintenance of q u a l i t y  combat crews.  To meet t h i s  empha-
s i s ,  p i l o t s  must have increased instrument f l y i n g  p r o f i c i e n -  
c y ,  bombardiers must be more p r o f i c i e n t  in b l in d  bombing 
procedures,  and e n t i r e  combat crews ,  as wel l  as a l l  ground 
personnel ,  must be p r o f i c i e n t  in the Science of cold weather 
o p e ra t io n s .  They must a l l  know how to p r o p e r l y  l i v e ,  work, 
and f i g h t  in the polar  reg ions .

Another i n t e g r a l  p a r t  of  a " q u a l i t y "  A i r  Fo rce  i s  an 
e f f e c t i v e  I n t e l l i g e n c e  o r g a n i z a t i o n . We must have i n f o r -  
mation upon whieh to base d e c i s i o n s  as to which enemy ob-  
j e c t i v e s  i f  destroye d w i l l  return  the g r e a t e s t  d i v i d e n d s .  
This  b r in g s  to l i g h t  f u r t h e r  t r a i n i n g  n e c e s s i t i e s  in the 
f i e l d  of reconnaissance r e s p o n s i b i l i t i e s . Cons iderable  time 
and i n t e n s iv e  i n d o c t r i n a t i o n  of  personnel  w i l l  be re qu ire d  
i f  the r e s u l t s  obtained are to be of any va lue .

During the  pa s t  war,  the Air  Force  was the p r e f e r r e d  
s e r v i o e  with respect  to the a v a i l a b i l i t y  of  personnel  from 
the hig.h p h y s i c a l  and mental  c a t e g o r i e s .  In f u t u r e  o p e r -
at ions  of the S e l e c t i v e  S e r v i c e  system i t  i s  p o s s i b l e  that  
such may not be the c a s e .  S in ce  the Army and the Navy are  
a l s o  becoming more t e c h n i c a l l y  com pl ic a ted ,  the Air  Force  
w i l l  be requi red  to share  the h ig h l y  q u a l i f i e d  p e r s o n n e l .  
Each of the S e r v i c e s  w i l l  c la im p r i o r i t y ,  and a compromise 
w i l l  be necessary .  Consequent ly , the Air Force must be pre -  
pared to l i v e  within i t s  a v a i l a b l e  means, and i t s  t r a i n i n g  
p o l i c y  must, t h e r e f o r e ,  be mutually a g re e ab le  to the o th e r  
S e r v i c e s .

Th is  f u r t h e r  d em o n s t r a t e s  the n e c e s s i t y  f o r  a h i g h l y  
trained regular  e s t ab l i sh m e nt . Each in di v id ua l  in the reg u la r  
Air Force must be s k i l l e d  in h is  own p a r t i c u l a r  s p e c i a l t y .
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Further,  the Air Force must exerc i s e  care in the se lect ion  
and c l a s s i f i c a t i o n  of i t s  personnel in peacetime to insure 
that i t  u t i l i z e s  the capaci ty  of the individuais  for  cross-  
t r a i n i n g .  In another  war,  ev ery  person in the r e g u l a r  
e s t a b 1 ishment w i l l  be r eq u i re d  not only  to be ab le  to 
perform many j o b s ,  but a l s o  to i n s t r u c t  o t h e r s  in the 
performance of new and d i f f i c u l t  dut ies .  Only thus can the 
Air Force become strong enough to carry  on a la rg e  sc a l e  
c o n f l i c t .

We p o s i t i v e l y  cannot condone a gamble on the United 
States  Air Force, our f i r s t  l ine of offense and defense. The 
time has arr ived  when we must consider well  the q u a h t y  of 
Air Power our securi ty  demands.

------------------ *------------------

%  i l i t a r y  p r e p a r a t i o n  s h o u l d  a im  a t  the  m o s t  f a v o r a b l e  p o s s i b l e  

b a l a n c e  o f  s t  r e n g t h  o f  t h i s  c o u n t r y  v i s - a - v i s  o t h e r s  i n  an  a t o m i c  war.  

I t  s h o u l d  be e m p h a s i z e d  a g a i n  that  the  p r i m a r y  p u r p o s e  o f  a f a v o r a b l e  

b a l a n c e  w o u Id  be to  d e t e r  o t h e r  c o u n t  r i  e s  from b ecom ing  i  n v o I v e d  i n  a 

war a g a i n s t  u s  , r a t h e r  than to u s e  p r e p o n d e r a n t  s t r e n g t h  a s  a means o f  

f u r t h e r i n g  e x t e r n a i  p o l i c i e s  ( w h i c h  m igh t  be s o  d i s t a s t e f u  1 t o  o t h e r s  

tha t  we w o u I d  be a t t a c k e d  i n  s p i t e  o f  o u r  p r e c a u t i o n s ) .  P r e p a r a i i o n s  

wou l d  i n c l u d e :

( 1 )  To ha ve  r e a d y  a t  a l l  t imes  an  a t o m i c  a s s a u l t  f o r c e  o f  maximum 

s t r e n g t h  w h i c h  w o u ld  be  a b l e  t o  f u n c t i o n  e ven  i f  t h i s  c o u n t r y  were the 

r e c i  p i e n t  o f  the f i r s t  blow.

( 2 )  To m a i n t a i n  s t r o n g  d e f e n s i v e  f o r c e s  w i t h  the g r e a t e s t  p o s s i b l e  

c a p a c i t y  fo r  i n t e r c e p t i n g  a i r - b o r n e  w e a p o n s .

( 3 )  To s u p p o r t  r e s e a r c h  i n  a n d  d e v e l o p m e n t  o f  a t o m i c  e x p l o s i v e s , 

c o n v e y a n c e s  f o r  d e l i v e r i n g  a t o m i c  bombs  , a n d  d e f e n s e s  a g a i n s t  a i r  

a t t a c k  . The a s s a u l t  a n d  d e f e n s e  f o r c e s  s h o u l d  be k e p t  f u l l y  e q u i p p e d  
w ith  l a t e -m o d e l  d e v i c e s .

( 4 )  To m a i n t a i n  i n  r e a d i n e s s ,  p r o t e c t e d  a g a i n s t  a t t a c k ,  the f a c i l i -  

t i e s  needed  fo r  p r o s e c u t i n g  the war a f t e r  the i n i t i a l  a t t a c k s .

( 5 )  To de te rm ine  from m i l i t a r y  i n t e 1 l i g e n c e  the s t a t u s  o f  atomic -bomb  

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

c a r r i e r s  o f  f o r e i g n  p o w e r s .  The r a t e  o f  bomb p r o d u c t i o n  m i g h t  be  

d i f f i c u l t  to  d e t e r m i n e , but the c o n s  t r u c t  i on o f  thou sand s  o f  l a t e - m o d e 1 

l o n g - r a n g e  h e a v y  b o m b e r s , o r  o f  t r a n s o c e a n i c  r o c k e t s ,  w o u ld  u t i l i z e  

s u c h  a l a r g e  p r o p o r  t i o n  o f  the n a t i o n a l  i n d u s t r i a l  output  ( par  t i c u  l a r  ly  

i n  c o u n t r i e s  o t h e r  than the U n i t e d  S t a t e s )  tha t  the a c t i v i t y  s h o u l d  be 

r e a d i l y  d i s c e r n i b l e .

- - A n s l e y  J .  C o a le

Vu Inerabi  1 i ty to Atomic Bombs ( 1 9 4 7 )



P u b l i c  O p i n i o n  a n d  W a r

Reavis 0 ’Neal, Jr.

HE PURPOSE of  t h i s  a r t i c l e  i s  to examine the p r o fe s s io n
known as p u b l i c  r e l a t i o n s  and to surve y  i t s  p o t e n t i a l  

as a d e c i s i v e  weapon in modern t o t a l  war.
An unusual f a c t  about p u b l i c  r e l a t i o n s  i s  that whi le  i t  

stems back through much of  h i s t o r y ,  i t  has only r e c e n t l y  
become publ ic  in the sense that  l a r g e  numbers of people have 
become conscious of  i t s  e x i s t e n c e .  From the m i l i t a r y  stand- 
p o i n t ,  i t  i s  j u s t  beg inning to be r ec o g n ize d  in i t s  f u l l  
s t a t u r e .  That recogni t ion  i s  being a c c e l e r a t e d  as  study o f  
the r ec o rd s  o f  the recent  war h i g h l i g h t  the i n f l u e n c e  o f  
publ ic  r e l a t i o n s  on many of  the c r i t i c a i  dec is ions  o f  the war.

During the e a r l y  s t a g e s  of the recent war there suddenly 
appeared at f i e l d s  ac ross  the country a s p e c i a l  s t a f f  o f f i -  
cer  c a l l i n g  himself  a "Publ ic  Re lat ions  O f f i c e r . "  His s t a t u s  
was only  v a g u e l y  d e f i n e d  by o b s c u r e l y  worded Army Regu- 
l a t i o n s .  He was n o m i n a l l y  s u b j e c t  to the o r d e r s  o f  the 
I n t e l l i g e n c e  O f f i c e r ,  whi le  many of  the  f i e l d s  in which he 
sought to become most a c t i v e  appeared  at  f i r s t  g l a n c e t o  
belong to Specia l  S e rv i ces .

The p o s i t i o n  o f  the P u b l i c  R e l a t i o n s  O f f i c e r  evoked 
l i t t l e  sympathy from a good many s t a t i o n  commanders. Being 
p r o f e s s i o n a l  s o l d i e r s  and charged with the g r e a t e s t  ta sk  
which any p r o f e s s i o n a l  s o l d i e r s  have faced  in our h i s t o r y ,  
they saw l i t t l e  value in words. They were deeply immersed in 
the job o f  meet ing  quotas  f o r  the p r o d u c t i o n  o f  p i l o t s ,  
bombardiers ,  n a v i g a t o r s ,  a e r i a l  gunners and a l l  the o th e r  
rated s p e c i a l i s t s  necessary to operate  the Air  Force,  and of  
coping with the mani fold problems of  pe r s on n e l ,  supply and 
procurement f o r  an organization which had mushroomed through 
d i re  n e c es s i ty  from 23,000 to 2,700,000 men.

Though charged with r e s p o n s i b i l i t y  fo r  the dissemination 
o f  a l l  m i l i t a r y  in fo rm at i on  to the p u b l i c  and, in combat
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t he a t er s ,  with f a s t  and accurate reports  to the publ ic  on 
the r e s u l t s  of  engagements with the enemy, the PRO found 
himself  s t i l l  subject  to the r e s t r i c t i o n s  of  I n t e l l i g e n c e .  
Here began a basic c o n f l i c t  which had not been s e t t l e d  even 
in the l a s t  s t a g e s  of the war. The prime function of  In- 
te l l igence  i s ,  of course, general ly opposed to that of Public 
Relations or as i t  i s  now termed, Public Information.

One resul t  was that during the greater  part  of  a war in 
which f u l l  publ ic  understanding of  m i l i t a r y  aims was more 
e s s e n t i a l  than ever  before ,  the o f f i c e r  charged with en- 
couraging wider public understanding of a l l  things mi l i tary  
found himself hamstrung. Confusion of  purpose from the 
standpoint of  p u b l i c  r e l a t i o n s  was apparent in the most 
important theaters of operations.  At one time, just  pr ior  to 
the inv as io n ,  there were no l e s s  than nine s e p a r a te  and 
d i s t i n c t  Army and Air  Force pu b l i c  r e l a t i o n s  o f f i c e s  in 
London.

One of the most sensible  p r a c t i t i o n e r s  of good m i l i t a r y  
publ ic r e l a t i o n s  throoghout the war was General Spaatz.  He 
named a highly competent man from the Washington bureau of 
the Associated Press as his  ch ie f  press  o f f i c e r  and backed 
him up with f u l l  authority and plenty of equipment. During 
the pre parat ions  for  the invasion and t h e r e a f t e r ,  the PRO 
for  the S t r a t e g i c  Air Forces was always br ie fed  in advance 
of operations and allowed to make plans for  adequate cover- 
age. The spec i a l  at tent ion which was given to deta i led  ex- 
planation of the long-range ob je c t iv es  of the S trateg i c  Air 
Forces was most e f f e c t i v e .  The work in preparing the S tra -
teg ic  Bombing Survey was a new high in competent m i l i t a r y  
reporting.  TJSSTAF enjoyed excel lent  rela t ions  with the press 
throughout the war, and i t s  ope rat ions  were always f u l l y  
reported.

T h e CAUSE for  the errors  and' tragedies committed 
in the name of public re la t ions  during the recent war arose, 
in severa l  cases,  from misunderstanding on the part  of in- 
f l u e n t i a l  commanders o f  what publ ic r e l a t i o n s  i s ,  and how 
one goes about acquir ing  and maintaining good publ ic  
la t ions .

re-
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Much o f  t h i s  m is u nd e rs ta nd in g  stems pe rh a p s  from the 
t r a d i t i o n a l  preoccupation o f  the p r o f e s s i o n a l  m i l i t a r y  man 
with ways and means o f  f i g h t i n g ,  r a t h e r  than an attempt to 
understand why men f i g h t  in the f i r s t  p l a c e .  The p r o fe s s i o n a l  
s o l d i e r  throughout h is to ry  has been p r i m a r i l y  concerned with 
see in g  t h a t  h i s  o r d e r s  were obeyed without  q u e s t i o n .  But 
h i s t o r y  a l s o  records  that the g r e a t e s t  and most s u c c e s s f u l  
commanders were those who d e l i b e r a t e l y  i n s p i r e d  and main- 
ta ined the r e s p e c t  and admiration of  t h e i r  men. Some knew 
how to do i t  i n s t i n c t i v e l y ; but many did not.

I t  i s  with t h i s  l a t t e r  c l a s s  that t h i s  d i sc us s ion  i s  most 
concerned.  There are c e r t a i n  b a s i c  r u l e s  f o r  a c h ie v in g  and 
maintaining good publ i c  r e l a t i o n s ,  and the a l e r t  commander 
should have at  l e a s t  a nodding acquaintance  with them. The 
f a c t  that  the Air  Force i s  g iv ing  thought to them i s  a most 
h ea r te n ing  s i g n .  H e r e t o f o r e ,  m i l i t a r y  educat ion  has been 
l a r g e l y  confined to technica l  s t u d ie s ,  with very l i t t l e  time 
fo r  h is to r y ,  l i t e r a t u r e ,  p o l i t i c a l  phi losophy,  economics and 
other  f i e l d s  of  knowledge from which most of humanity d e r i v e s  
the b a s i s  of  i t s  thinking.

Few m i l i t a r y  men have understood throughout h i s t o r y — but 
e ve ry  m i l i t a r y  man today must u n d e r s t a n d - - t h a t  h i s  v e r y  
ex i s te nce  depends upon wide publ ic  acceptance of  h is  mission 
and t h a t ,  f u r t h e r ,  no modern war can be waged e f f e c t i v e l y  
unless i t  i s  supported by an aroused and c o n t i n u a l l y  sympa- 
t h e t i c  p u b l i c  o pi n i on  t h a t  ext ends  a l 1 the  way from the 
f r o n t  l i n e s  back to the s m a l l e s t  war p l a n t  in the zone of  
the i n t e r i o r .  One might observe that  the time of the m i l i -
ta ry  mart inet  has passed ;  the day of  the m i l i t a r y  diplomat 
i s  at hand.

That day has come to p a s s  through the s p e c t a c u l a r  de- 
velopment o f  a l l  the media of  Communications.  When 60,000 
words about an event can be f l a s h e d  around the world in one 
minute,  when a p i c t u r e  o f  the a c t u a l  eve nt  can span the  
oceans in a matter  of  seconds,  when hundreds o f  m i l l i o n s  of 
pe ople  throughout the world are  c a p a b l e  o f  r e a d in g  and, 
what i s  more, of  understanding at  l e a s t  the major o u t l i n e  o f  
events ,  the swi f t  and accurate  presen tat ion  of  f a c t s  becomes 
a matter of  top concern to everybody,  p a r t i c u l a r l y  those in 
high p o s i t io n s .
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For when people look or read andhear,  they form opinions, 
and the opinions they form can make or break most types of 
enterpri ses ,  the mi l i tary  not excepted. Further,  thepersonal 
r e la t io n s  between men in pos i t ions  of power and the repre- 
s e n t a t i v e s  of p r e s s  and rad io  now becomes of paramount 
importance.  For the rep ó r t e r  i s ,  in r e a l i t y ,  the rep re-  
s e n t a t i v e  of the publ ic ,  and his reaction to a p a r t i c u l a r  
man can credi t  or discredi t  that man and his pro jects .

One of the most r ig id  rules for conduct anywhere today i s  
that anyone in a u t h o r i t y  must be f r a n k ,  f o r t h r i g h t ,  and 
courteous in deal ing with the repre senta t iv es  of press and 
radio .  No one must be misled into attempting to bamboozle 
the press.  I f  you do not know the answer or i f  you have made 
a mistake, i t  i s  fa r  better  to say so at once than to try to 
conceal  i t .  I f  the answer-is  embarrassing, i t  i s  often fa r  
b e t t e r  to b lu r t  i t  out and l e t  i t  be a one-day sensat ion  
than to t ry  to evade or cover up. For the power of the press 
i s  very  r e a l ,  and newsmen, l i k e  everyone e l s e ,  are  only 
human.

Let us be kind to the press ,  not merely for  the sake of 
what might be termed "enlightened s e l f - i n t e r e s t " but because 
the newsman of today i s  f u l f i l l i n g  a most important role  in 
the modern world.  He i s  wr i t ing h is tory  as i t  happens, and 
because his words can be transmitted to a l l  quarters of the 
globe in l e s s  than the twinkling of an eye,  he has brought 
profound changes to the world.

HlSTORY TODAY i s  written as i t  happens, and that 
development has great meaning for  the m i l i t a r y  commander. 
Time was when the mi l i tary  man could screen himself from the 
i n q u i s i t i v e  pu b l i c .  Unti l  f a i r l y  r e c e n t l y ,  top commanders 
accounted for  the ir  actions only through the médium of o f f i -  
c i a l  report s  to higher headquarters . The rea l  f a c t s  about 
some of the most dec is ive  b a t t le s  of h is tory  have often not 
been known to the general  publ ic  fo r  years .  The customary 
procedure was f o r  the commander to turn in an o f f i c i a l  
report  on an operation,  u su a l l y  at some cons iderable  time 
a f t e r  the operat ion.  As often as not,  these reports  became 
res t r ic ted  or conf ident ial  documents.
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But modern h is tor y  i s  an e n t i r e l y  d i f f e r e n t  matter .  I t  i s  
not wr i t t en  months a f terward  on the b a s i s  of  c o l d l y  c a l c u -  
la ted  o f f i c i a l  statements.  I t  i s  w r i t t e n  by radio and cab le  
and te leph oto  as i t  i s  happening.  The p u b l i c  forms an im- 
mediate opi nion,  and woe to  him who t r i e s  to c o v e r  up h i s  
inadequacy or his  shortcomings.  What i s  more, both s i d e s  of 
a controversy have access  to the same media of communication. 
This i s  a r e l a t i v e l y  up-to-date development. I t  provides  the 
general  publ ic  with an immediate means of  cross-checking i t s  
information.

With so much of h i s t o r y  being w r i t t e n  on the s p o t , an 
i n s t i t u t i o n  such as the A i r  Force must make sure that  i t s  
v e r s i o n  o f  e ve nt s  i s  made a v a i l a b l e  whi le  the s u b j e c t  i s  
s t i l l  news and while the publ ic i s  s t i l l  making up i t s  mind.

But what r e a l l y  i s  p u b l i c  r e l a t i o n s ?  One d e f i n i t i o n  
S t a t e s  that pu bl ic  r e l a t i o n s  i s  " the i d e n t i f i c a t i o n  of the 
p o l i c i e s  o f  an i n d i v i d u a l  or  an o r g a n i z a t i o n  w i t h  the 
i n t e r e s t s  o f  the p u b l i c . "  That,  of  co urse ,  i s  gobbledy-gook 
f o r  " see ing  to i t  that your p o l i c i e s  are good ones and that 
they are  understood by the p u b l i c  and that they may reason- 
ably be considered to be in the best  i n t e r e s t s  of  the p u b l i c . "

A famous p r a c t i t i o n e r  o f  p u b l i c  r e l a t i o n s  c a l l s  i t  " the 
engineering of human co nse nt . "  That phrase ,  however, smacks 
more of se cre t  seduction than of ou tr igh t  persuasion.  Another 
d e f i n i t i o n  s a y s  p u b l i c  r e l a t i o n s  i s  " t h e  c r e a t i o n  o f  a 
c l i m a t e  of  op in ion  in which w e l l - c o n c e i v e d  p o l i c i e s  can 
f l o u r i s h . "  Yet another i s  that  " p u b l i c  r e l a t i o n s  i s  a way 
of l i í e . "

One of the best  d e f i n i t i o n s  carne from a r u r a l  p a s t o r  who 
s a i d :  "P ub l ic  r e l a t i o n s  i s  l i v i n g  r i g h t  and g e t t i n g  c r e d i t  
fo r  i t . "  This homely d e f i n i t i o n  i s  p r e f e r a b l e ,  because what 
i t  may lack in grammar i s  more than compensated f o r  by the 
moral element which i t  conta ins .  I t  impl ies  the e x i s t e n c e  of 
the moral  and e t h i c a l  b a s i s  which any p u b l i c  r e l a t i o n s  
po l i cy  must have i f  i t  i s  to achieve i t s  purpose.

Throughout the ages men of high a u t h o r i t y  have reccgnized 
the poten cy  of t h i s  t o o l  o r  weapon which d e a l s  w i th  the 
hea r ts  and minds o f  men and have not h e s i t a t e d  to make use 
of i t  on the highest  pol icy-making l e v e i s .  I t  has been and
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i s  today p r a c t i c e d b y  popes and kings and p re s i de nt s  and 
great leaders in many f i e l d s .

In 1776 a nation for  the f i r s t  time took formal notice in 
a State  document of the f i r s t  and basic pr inc ipie  of public 
r e l a t i o n s .  That pr in c ip ie  i s  set  forth in very c l e a r  words 
in the f i r s t  paragraph of the Declaration of Independence: 
"When in the course of human events ,  i t  becomes necessary 
fo r  one people to d i s s o l v e  the p o l i t i c a l  bonds which have 
connected them with another, and to assume among the powers 
of the earth the separate  and equal s t a t i o n  to which the 
laws of Nature and of Nature 's  God e n t i t l e  them, a de ce nt  
r e s p e c t  to the o p i mo n s  o f  mankind r e q u i r e s  that they should  
d e c l a r e  the causes  which impei  t h e m . . . . "

No American in public or pr i vat e  l i f e  today should ever 
forget  that maxim which i s s o  deeply imbedded in our national 
l i f e .  I t  i s  the greater  because i t  implies that i f  a cause  
cart be s t a t e d ,  i t  i s  by and l arge a decent  one.

Many i n s t a n c e s  of the inf luence  of  p u b l i c  r e l a t i o n s  
planning upon our national  development can be c i t e d .  Well- 
conceived s logans have always exerted a powerful influence 
upon us.  " F i f t y - f o u r - f o r t y  or Fight"  gained us the Oregon 
T e r r i t o r y  without a war with Great B r i t a i n .  "Remember the 
Alamo" was a ga lvanic  slogan in i t s  time. "Tippecanoe and 
Tyler ,  too, "  i s  another powerful example of public relat ions  
thinking aptly expressed.

W Í E N  THE UNITED STATES entered World War I I ,  
proved methods of publ ic r e l a t i o n s  were employed in many 
ways. Divulgence of m i l i t a r y  information was prevented and 
care fu l  regard for  freedom of the press was notably achieved 
through the Office of Censorship under Mr. Byron Pr ice.  Some 
12,000 American publ i shers  v o l u n t a r i l y  enforced a code of 
censorship,  and i t  i s  believed there was not a s ing le  wi l fu l  
and serious v io lat ion of that code throughout the war.

But some of the most i n t e r e s t i n g  experiments,  from the 
standpoint of the m i l i t a ry  potential  of public re la t io ns  as 
a weapon, were conducted by the Office of S trateg ic  Services 
and the e x p e r t s  in p s y c h o l o g ic a l  w a r f a r e .  Many m i l i t a r y  
commanders through the ages have been co nsc iou s  o f  the
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p o t e n t i a l  of  p s y c h o lo g ic a l  w a r fa r e .  Napoleon s e v e r a l  times 
sent wagons of food ahead of  his armies f o r  d i s t r i b u t i o n  to 
the populace of a c i t y  which he was about to occupy. During 
the recent  war,  a c t i o n s  of  both s i d e s  were somewhat l e s s  
c h i v a l r o u s .  But the s u c c e s s f u l  o p e r a t i o n s  should r e c e i v e  
ser ious  consideration by s t a f f  planners.

At one p o i n t ,  the B r i t i s h  p r i n t e d  a l a r g e  number o f  
c l e v e r l y  c o u n t e r f e i t e d  German r a t i o n  c a r d s  and s c a t t e r e d  
them b r o a d s i d e  with the o b j e c t  o f  c o n f u s i n g  enemy food 
d i s t r i b u t o r s  and dra in ing  food s u p p l i e s  in c r i t i c a i  a r e a s .  
Unfortunate ly , the plan was not fol lowed up to any cons ider-  
able degree.

The American f o r c e s  in France were v e r y  s u c c e s s f u l  in 
inducing holed-up German f o r c e s  to s u r r e n d e r .  The O f f i c e  
of War Information sent out loud-speakers  mounted on j e e p s ,  
and a German-speaking American coaxed the Nazis  i n t o  s u r -
render.

Wide new f i e l d s  were opened f o r  p s y c h o l o g i c a l  w a r f a r e ,  
although the d e t a i l s  are only coming out piecemeal as i n d i -
v i d u a i s  w r i t e  t h e i r  memoirs.  One of  the most tremendous 
f e a t s  was General  Eisenhower' s  use of "The Voice of SHAEF" 
to broadcast  to the people of  the occupied c o u n t r i e s  p r i o r  
to the i n v a s i o n .  The warnings to the S c a n d i n a v i a n , Dutch, 
and Belgian f i s h i n g  f l e e t s ,  combined with f e i n t s  by the Air  
F o r c e ,  a r e  c r e d i t e d  with hav i ng  l a r g e l y  i n f l u e n c e d  the 
Germans to r e t a i n  t h e i r  1 5 1h Army in the  Pas de C a l a i s  
instead  of d i s p a tc h ing  i t  to Normandy. The news b roa dc a st s  
of  the BBC in a dozen fo r e i g n  languages  not only  kept the 
hopes of m i l l io n s  of Europeans a l i v e  during the darkest  days 
of the war, but a l s o  provided the m i l i t a r y  a u t h o r i t i e s  with 
a use fu l  médium f o r  ge t t ing  code messages to the r e s i s t a n c e  
movements in the v a r i o u s  occupied n a t i o n s .  Our own O.W.I.  
sc ore d  n o t a b l y  with i t s  d i s s e m i n a t i o n  o f  news about the 
volume of  American production to such p l a c e s  as í n d i a  and 
the Near East  where d i s a f í e d t i o n  of  the n a t i v e  p o p u la t io c  
could have fo r c ed  us to take c o s t l y  m i l i t a r y  p r e c a u t i o n s .

I t  i s  to be hoped t h a t  e v e n t u a l l y  a c a t a l o g  w i l l  be 
compiled of the v ar iou s  s t ratagems de v ise d  and used by the 
exp er t s  in p s y c h o lo g ic a l  w a r fa r e .  Such a c a t a l o g  should be
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compulsory reading for a l l  students on the command and s t a f f  
l e v e i ,  fo r  i t  i s  a new f i e l d  which o f f e r s  many m i l i t a r y  
opportuni t ies .

The modern m i l i t a r y  commander w i l l  be n e g l e c t i n g  an 
important part  of his  duty unless  he becomes and remains 
conscious of the dec is ive  inf luence of public opinion upon 
m i l i t a r y  a f f a i r s .  That i s  e s p e c i a l l y  true because of the 
dramatic s i t u a t i o n  now confront ing most of the c i v i l i z e d  
world. Two great and r i v a l  concepts of government are engaged 
in one of the most unusual s t ruggles  of h i s t o r y .  In many 
ways,  i t  p a r a l l e l s  the c r i s i s  when the Mohammedans were 
invading Europe and t h r e a t e n i n g  the whole s t r u c t u r e  of 
Chr is t ian  c i v i l i z a t i o n .  Today capital i sm and communism are 
f i g h t i n g  fo r  control  of the hearts  and minds of men, with 
the sure  knowledge that  the system which wins the most 
adherents w i l l  automatical ly control  vast  reaches of t e r r i -  
tory .  I t  i s ,  indeed, the cold war, as Walter Lippman and 
Bernard Baruch have termed i t ,  in which words are so f a r  
the pr inc ipa l  weapons.

The consequence of th i s  extraordinary s i tu a t ion  i s  that 
Americans, great  and smal l ,  are conscious of the power of 
of words today as they have never been before.  The average 
American has always had a profound d i s t a s t e  and d i s t r u s t  
fo r  o f f i c i a l  propaganda. This fe e l in g  was r e f l e c t e d  by the 
Congress l a s t  year  when i t  chopped the appropr iat ion  for  
the S ta te  Department's "Voice of America" radio  program. 
But now Congress has gained a broader p e r s p e c t iv e  of the 
cold war, and recently several  mi l l ions  in addit ional  funds 
have been appropr iated  fo r  the enlargement of the "Voice 
of Amer ica"  b r o a d c a s t s .

A t  THE SAME TIME, we have witnessed the bene-
f i c i a i  r e s u l t s  of such propaganda ventures as the Friend- 
snip Train.  This idea,  conceived by Drew Pearson, did much 
to counteract  communist propaganda in Western Europe. The 
g e n e s i s  of the idea o f f e r s  a p r o f i t a b l e  study in publ ic 
r e l a t i o n s  as i t  can be c a r r i ed  out.  During the past year,  
the Russians sent  one ship of wheat to France.  I t  docked 
in M a r s e i l l e s  and was the focus of a tremendous communist
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demonstraiion.  Through newsreels ,  news p i c t u r e s ,  and broad- 
c a s t s ,  the communists hera lded  the a r r i v a l  o f  t h i s  g i f t  
from the Ru ss ian  people  to the pe o p le  o f  F r a n c e .  By the 
time the communist propagandists were f i n i s h e d ,  a great  many 
French people had the idea  that the Russ ians  were f a r  more 
concerned with the w e l f a r e  o f  France than the Americans.

Mr. Pearson had fol lowed the misuse o f  some of the food 
and equipment we had pumped into  Europe.  He knew that  some 
of i t  was be ing  r e la b e le d  and passed  o f f  as  a g i f t  from 
somebody e l s e .  In the face  of widespread apathy,  he organized 
the F r ie n d s h ip  T r a i n s  and procured s h i p s  to take  the do- 
nations of  the American people to Europe. He and a s t a f f  of  
newsmen accompanied the f i r s t  s h i p s .  They saw to i t  tha t  
s p e c i a l  i t i n e r a r i e s  were worked out fo r  the t r a i n s  c a r r y in g  
t h i s  food to the French and I t a l i a n  p e o p l e - - a n d  th a t  the 
magnitude of the pro ject  w a s * fu l l y  appreciated by the people

to whom the food was given.  The r e s u l t  was a publ ic  r e l a t i o n s  
Droject of  the f i r s t  degree.

This campaign has an i n t e r e s t in g  counterpart  in industry .  
A move i s  underway to make c e r t a i n  that every  b i t  of  equip-
ment which l e a v e s  t h i s  c o u n t r y  under  the  term.s o f  the 
Marshall  Plan s h a l l  be i n d e l i b l y  and unmistakably marked- as 
a product  o f  f r e e  Americans working  t o g e t h e r  under  our  
system of product ive democracy.

These a r e  only a few of the cur rent  u n d er ta k in g s  which 
i l l u s t r a t e  the high l e v e i  to which p u b l i c  r e l a t i o n s  has 
progressed in recent ye ars .  The Air Force i t s e l f  has made an 
e xc e l le nt  s t a r t  toward a sound publ ic  r e l a t i o n s  program. But 
these ga ins  can come to naught u n l e s s  p u b l i c  r e l a t i o n s  i s  
understood through a l l  l e v e i s  of  the A i r  F o r c e .  Informed 
p u b l i c  opin ion o f f e r s  the best  hope f o r  the c r e a t i o n  and 
maintenance o f  an A i r  Force which can in f a c t  as  w e l l  as 
theory be our f i r s t  l i n e  of defense.  Informed pu bl ic  opinion 
i s  the most e f f e c t i v e  way to prevent a war.  But once a war 
i s  begun, pu bl ic  opinion can win i t  or lose  i t .

Power i  s

-------------- ♦--------------

t o d a y  the  m o s t  d y n a m i c  f o r c e  i n  t he l i f e  o f  n a t i o n s .

J o h n  C . C o o p e r

The Ri g ht  to F l y  ( 1 9 4 7 )
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MILITARY GASOLINE consumption at the height of World War 
II  was 100 times the amount used by our overseas forces 

at the peak of World War I .  In 1945 the American Army and 
Navy had 600 times as many automotive vehic les  in Europe as 
had the AEF in 1 9 1 8 .  The Army and Navy operated 1250 per 
cent more planes short ly  before V-E Day than they did before 
Pearl  Harbor. This was American armament alone.  The planes,  
v e h i c l e s ,  and sh ips  of our a l l i e s  l i k e w is e  m u l t i p l i e d  in 
number and consumed proport ionately  g rea ter  q u a n t i t i e s  of 
o i l  products.

Not many years  ago the major.item of  supply to  f ight ing  
fo rces  was food.  In World War I I ,  however,  the volume of 
l iqu id  fu e l  shipped overseas from this  country was nearly  
s ix teen times that of food. Fighting forces  no longer move 
on t h e i r  stomachs;  an army marches, a navy s a i l s ,  and an 
a i r  forces f l i e s ,  on o i l .  Our overseas forces during the last  
months of the war required nearly twice as many tons of o i l  
as  of arms and armament, ammunitions, t r a n s p o r t a i io n  and 
construe tion equipment,  food, c lo th in g ,  s h e l t e r ,  medicai 
supplies and a l l  other materiais together. 1 In both esse nt i -  
a l i t y  and q u a n t i t y ,  o i l  has become the g r e a t e s t  o f  a l l  
muni t ions  .

Great as the overseas o i l  requirements were, two and one- 
h a l f  times as much was required fo r  the w ar - s u p p o r t in g  
economy at  home. Without rat ioning,  conversion to co a l ,  and 
other o i l  conservation measures, c i v i l i a n  demands would have 
consumed so much of the ava i lable  supply that mi l i t ary  needs 
could not have been met. Even wi-th these measures, c i v i l i a n  
consumption was not much below pre-Pearl  Harbor volume; the 
savings were la rg e ly  o f f s e t b y t h e  needs of a v as t l y  expanded 
war industry .  In an i n d u s t r i a l i z e d  nat ion,  the home front

^Max W. B a l i ,  “ P e t r o l e u m  i n Moder n  War" ( E c o n o m i c  M o b i l í z a t i o n  C o u r s e ,  The 
I n d u s t r i a l  C o l l e g e  o f  The Armed F o r c e s .  1 9 47 ) .  p . 3 .
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re q u i re s  even more oi  1 than the f i g h t i n g  S e r v i c e s .  I f  the 
reqairement f o r  fu e l  i s  as great  in the next war as i t  was 
in the l a s t ,  many countr ies  w i l l  depend on imports fo r  up to 
ninety per cent  of t h e i r  needs.  The t e r r i f i c  d ra in  on the 
w o r l d ' s  crude oi  1 caused by World War I I  has d e p le t e d  the 
supply  of some c o u n t r i e s  to the point  where t h e i r  f u t u r e  
reserve  i s  e s t im a te d  to be only enough to l a s t  a few more 
y e a r s .

The United S t a t e s  i s  one o f  the c o u n . t r i e s  which has 
s e r i o u s l y  drained i t s  re se rv es  of petroleum during the l a s t  
s i x  or seven y e a r s .  Because o f  the war ,  oi 1  w e l l s  o f  t h i s  
country were obl iged to exceed t h e i r  maximum e f f i c i e n t  rat es  
of  p r o d u c t i o n .  In s p i t e  o f  the r e a l i z a t i o n  t h a t  f o r c e d  
production would s e r i o u s l y  waste r e s e r v e s ,  t h i s  e x p e d ie n t  
was necessary  because the United S t a t e s ,  bes ides  fu rn is h in g  
o i l  f o r  i t s  own armed f o r c e s ,  was required  to fu rn is h  much 
of the petroleum needed by i t s  a l l i e s .  A s e r i o u s  quest ion i s  
there fore  f a c i n g  us today:  Where i s  the n e c es s a ry  petroleum 
coming from to operate the armed fo rc es  i f  another world war 
i s  forced upon us?  P e r f e c t i o n  and i n c r e a s e d  pro du ct ion  of 
synthet ic  fu e l  i s  s u r e ly  the only p o s s ib l e  answer.

RESEARCH in synthet ic  fu e l s  has been going on for  
about twenty y e a r s ,  although numerous d i s c o v e r i e s  which led 
to the beginnin g  o f  Chemical  r e s e a rc h  f o r  s y n t h e t i c  f u e l  
were a c t u a l l y  made f o r t y  y e a r s  ago.  Germany has been o u t -  
s tanding  in t h i s  r e s e a r c h .

The r e s u l t s  o f  German r e s e a rc h  enabled  the mechanized 
Nazi Army of 1939~1945> fueled p r im a r i ly  by 100 ,000  b a r r e i s  
of s yn thet ic  fue l  per d a y , to i n i t i a t e  and near ly  win a war.  
Cost of  t h i s  f u e l  was high and in the l i g h t  o f  pr e se n t  day 
American e n g i n e e r i n g  knowledge,  the German i n s t a l l a t i o n s  
were u n n e c e s s a r i l y  expens ive .  I t  i s  worth not ing  that  when 
the Al l ied  Technica l  Oi l  Mission rushed into  Germany immedi- 
a t e l y  a f t e r  V-E Day, i t  found 250 ,00 0  pages o f  t e c h n i c a l  
r e p o r t s  d e a l i n g  with the pr odu ct ion  o f  cheap oxygen and 
synthet ic  g a s o l in e .

Now that the war i s  over we are  g e t t i n g  the t ruth about 
what happened toward i t s  end when the German demand fo r  o i l
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became so great that her leaders were desperately t ry ing to 
increase production by any means.

Some' of  the s y n t h e t i c  p lants  b u i l t  in Germany were of 
tremendous s i z e .  The ir  blending formulas and amounts of 
t e t r a e t h y l  lead to be used in th e i r  av ia t io n  gas were a l l  
s p e c i f i e d  from B e r l i n .  The makeup of the f i n i sh ed  product 
was known only to a l i m it ed  few high in the Nazi inner 
c i r c l e .  Peak German synthet ic  production exceeded 350,000 
metric tons per month in 1 9 4 4 , but under increased bombings 
output f e l l  so s h a rp ly  that by the end of the war i t  was 
almost n e g l i g i b l e . 2

American engineers  f i r s t  became s e r i o u s l y  in ter es ted  in 
o i l  synthesis  a few years before the war. E f f o r t s  were con- 
centrated on the synthesis  of fuels from natural  gas.  It was 
estimated that i f  a s a t i s f a c t o r y  process could be developed 
for transforming natural  gas into gaso l ine ,  i t  would double 
our o i l  r e s e r v e s .  Development of the s o - c a l l e d  Hydrocol 
process was one resul t  of  these e f f o r t s .  The two companies 
employing th is  process today expect that the cost  of  motor 
fue l  produced w i l l  be at least  competitive with the cost of 
motor fuel  ref ined from crude o i l .

For s e v e r a l  y e a r s  the Department of the I n t e r i o r  and 
private industry have been experimenting with the conversion 
of  co a l ,  o i l  s h a l e ,  and natural  gas into o i l .  Progress has 
been so rapid that the fol lowing developments have recently 
been announced:

(1) Cost of s y n t h e t ic  o i l  has been reduced to a nearly 
compet i t ive  l e v e i  with crude o i l .

(2) Enough of the technica l  problems have been solved 
in experimental  and p i l o t  plant production to assure 
the nation the rest  can be conquered.

(3) Within three to f i v e  ye ars  convers ion of  c o a l  and 
sha le  into  gasol ine  can be s t a r t e d  on a commercial 
bas i s .

( 4 ) Resources are  c l e a r l y  a v a i l a b l e  to a s s u r e  an o i l  
supply fo r  hundreds of ye a rs .

W. C.  S c h r o e d e r ,  " S y n t h e t i c  F u e l  M e t h o d s - - Ge r ma n  Ma n u f a c t u r i n g  P r o c e s s , ” 
Science News Letter, XXXXVIII ( 8  December  1 9 45) ,  p . 3 5 7 .
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After  an exhaust ive  study,  the s p e c i a l  committee i n v e s t i -  
gating petroleum resources fo r  the Department of the In te r io r  
r e c e n t l y  c o n c lu d e d :  " I f  the United S t a t e s  i s  t o  hold the 
place i t  now occupies  on the world s t a g e ,  i t  must develop a 
Nat ional  Petroleum P o l i c y  that  w i l l  make c e r t a i n  that  we 
s h a l l  not become dependent upon any other  country  f o r  our 
supply of l iq u id  f u e l s . "  This leaves only one a l t e r n a t i v e - -  
to make o i l  s y n t h e t i c a l l y  from c o a l ,  oi 1 s h a l e ,  n a t u r a l  gas 
and other m a t e r i a i s .

As a r e s u l t ,  Congress in 1944,  gave the Department of the 
In te r io r  $30 mi l l ion  for  work on s y n t h e t i c  f u e l .  The Depart-
ment immediately began to study the p o s s i b i l i t y  of c o n v e r t -  
ing c o a l  and o i l  s h a l e  and l e f t  the problem of c o n v e r t i n g  
n a t u r a l  gas to p r i v a t e  i n d u s t r y .  So f a r  the programs have 
been highly s u c c e s s f u l .  In Louisiana and Missouri  the Depart-
ment i s  now completing demonstration p lan ts  which w i l l  make 
poss ib le  gaso l ine  from co a l .  According to the t e s t s  a t  these 
plants  the process  has produced ga so l i n e  with a good octane 
value and good mixture c h a r a c t e r i s t i c s .

To Show t h a t  s y n t h e t i c  f u e l  w i l l  do i t s  j o b ,  the Naval  
Engineering Experiment S e c t io n ,  in recent  t e s t s ,  used fu e l s  
made from n a t u r a l  g a s ,  s h a l e ,  and c o a l  to o p e r a t e  landing 
c r a f t ,  amphibious tanks,  and t u r b o - j e t  e n g i n e s .  These fu e l s  
proved to be very e f f i c i e n t .

One of the most i n v i t i n g  prospects  of  the s y n t h e t i c  fu e l  
industry i s  the large  amount of r e a d i l y  a c c e s s i b l e  m a t e r i a i s  
in the United S t a t e s  f o r  use in p r o d u c t i o n . The m a t e r i a i s  
are  so p l e n t i f u l  here that  i t  seems unnecessary  to mention 
any foreign sources  of  supply.

JDOTH THE USE and the value o f  n a t u r a l  gas a t  the 
wel l  have increased  over the past f i v e  y e a r s .  Vast  r e s e r v e s  
in Texas which only r e c e n t l y  were capped over  and ign ore d- -  
some even wasted— have become va lu a b le  a s s e t s .  The nat ional  
reserve  of n a t u r a l  gas ,  based on current  consumption r a t e s ,  
should l a s t  nearly  fo r ty  ye a rs .

Over h a l f  our  r e s e r v e s  o f  n a t u r a l  gas  a r e  l o c a t e d  in 
Texas,  whi le p r i n c i p a l  domestic,  commercial ,  and i n d u s t r i a l  
fuel consumers are  in the heav i ly  populated a re as  f a r  to the 
e as t  , north ,  and west .  T r a n s p o r t a t io n  has been one o f  the
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big d i f f i c u l t i e s  of  the industry.  Pipe- l ine  transportation 
of the gas over long distances would not be necessary in the 
production of synthet ic  fuel .  The synthet ic  plants could be 
b u i l t  near the gas f i e l d s  and a constant supply could be 
provided. New technologica l  developments and processes  are 
providing la rge  new markets fo r  natura l  gas and i t s  com- 
ponents. More e f f i c i e n t  pipe- l ine  transportation of the gas 
at s l i g h t l y  o ve r  one cent  per thousand cu b ic  f e e t  per 
hundred mi l e s  i s  one of  them. With t h i s  new low rate  of 
transportation ass ure d , synthetic fuel  plants could be bui lt  
p rac t ica l ly  anywhere.

Under present processes of conversion,  only natura l  gas 
can produce a ga so l in e  which compares in price  with fu e ls  
produced from crude petroleum. The amount of  low-cost  gas 
which is a v a i l a b l e  for  conversion to gasoline is r e l a t i v e l y  
small ,  being estimated by the Standard Oil  Research Corpo-
ration as equivalent  to less  than two b i l l i o n  b a r r e i s .  Some 
have placed the f igure at c lose  to seventeen b i l l i o n  barre i s ,  
but these higher est imates  genera l ly  overlook two f a c t s — 
f i r s t ,  that gas which already enjoys a high-value demand in 
i t s  e x i s t i n g  S t a t e  i s  not a v a i l a b l e  fo r  c o n v e r s i o n ;  and 
second, that only those areas in which large gas-producing 
wells  are reasonably concentrated are a v a i l a b l e  for  economic 
production.  Moreover,  i t  i s  l i k e l y  that gas re s e rve s  w i l l  
tend to decl ine with the o i l  reserves ,  and that thepotentia l  
supply for the synthet ic  plants w i l l  decrease as the economic 
need for  the process increase s .  Thus, the most we can hope 
for  in the near future i s  that some ten to f i f t e e n  per cent 
of the c o u n t r y ' s  needs in ga so l in e  may be f i l l e d  through 
natural  gas .

T he ULTIMATE ava i lab le  coal  resources of the North 
American continent and e s p e c i a l l y  of  the United S ta t e s  are 
huge. In the United S t a t e s  a l o n e ,  commercial ly a v a i l a b l e  
coal  reserves a re  scat tered  through twenty-nine S ta t e s  and 
are estimated to t o t a l  3 . 2  t r i l l i o n  tons. I f  f i f t y  per cent 
of this  coal  could be u t i l i z e d  for s yn thet ic  fue l  i t  would 
represent a poten t ia l  gasoline reserve that would l a s t  over 
2000 years  a t  current  American consumption r a t e s .  For the
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s y n t h e t i c  production of gaso l ine  the lowest grades of  c o a l  
are  a lmost  a s  good as the bes t  g r a d e s ;  and in the Rocky 
Mountain a r e a  l i e  huge d e p o s i t s  of  b i t um inous  and s u b -  
b ituminous c o a l  and l i g n i t e  which now remain e n t i r e l y  
untonched fo r  want of  a market. With these r e s e r v e s  o f  c o a l ,  
a synthet ic  o i l  in du st ry  would be able  to furnish unl imited 
o i l  for  the United S ta t e s  and i t s  armed f o r c e s  in the event 
of an emergency.

Pr ior  to the d iscovery  of we l l  o i l  in P e nns y lv a n ia , there 
were more than f i f t y  p lants  in the United S t a t e s  and s e v e r a l  
in Canada d i s t i l l i n g  o i l  from black s h a l e s  and low grade 
co a l .  An examination of the sha les  at  some of the l o c a l i t i e s  
in which these p l a n t s  were located shows that they operated 
on rock that would y i e l d  only e ight  to twenty g a l l o n s  of  o i l  
per t o n . I t  i s  pr obable  that  n e a r l y  e v e ry  S t a t e  has con-  
s i d e r a b l e  bodies o f  sha le  of equal  grade.  But under present 
c o n d i t i o n s  such s h a l e s  cannot be c l a s s e d  as  com m erc ia l  
p o s s i b i l i t i e s .

Reports of  the United S ta t e s  G e o l o g ic a l  Survey show that 
east  of the M i s s i s s i p p i  r i v e r  o i l - b e a r i n g  black s h a l e s  e x i s t  
in very great  volume and are widely d i s t r i b u t e d .  They occur 
mainly from New York to  Alabama and westward to the 
M i s s i s s i p p i  r i v e r .  T h e i r  a v e r ag e  o i l  y i e l d  i s  about 1 0 . 5  
ga l lons  per ton. The highest y i e l d  per ton i s  20 g a l l o n s .  As 
to the quantity 0/ o i l  obtainable from the s h a l e s  o f  western 
S t a t e s ,  there can be l i t t l e  doubt that  from workable  beds 
of sh a les  in Colorado alone there may be obtained ten times 
as much o i l  as has been produced in the United S t a t e s  s in ce  
the d is covery  of petroleum in Pennsylvania in 1859 .

Est imated  c o s t s  of  producing o i l  from c o a l  p r e s e n t  an 
i n c r ea s in g ly  o p t i m i s t i c  p i c t u r e .  Testimony presented before  
the 0 'Mahoney Committee in 1943 showed that  o i l ,  us ing  the 
high pressure hydrogenation process ,  could be made from c oal  
for  s ixteen  to eighteen cents per g a l l o n ,  a cos t  which i s  so 
high as to e l im i n a t e  immediate i n t e r e s t .  R e c e n t l y ,  however, 
a major o i l  company, f a m i l i a r  with hydrogenat ion,  expressed  
a b e l i e f  that with a "minemouth" c o a l  cos t  of $ 2 . 5 0  per ton, 
motor fuel  could be produced for  between seven and ten cents
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per g a l l o n ,  a l l  cests  included.3 Estimates by Hydrocarbon 
Research,  I n c . ,  indica te  a poss ib le  cost  of 6 .5  cents per 
ga l l on ,  a l ]  c o s t s  included,  with coal  a t  the "minemouth" 
worth $2 .00  per to n . This l a t t e r  f ig ure  is compet it ive  to 
the cost of motor fuel  produced from present day crude o i l .

The world's  largest  coal  company and the world ' s  largest  
o i l  company, Pittsburgh Consolidation Coal and Standard Oil 
of New Je rs ey ,  joined forces la s t  spring and put up $300,000 
for  an experimental  plant  which may change the whole coal  
industry as we know i t  today. This experiment i s  the fore-  
runner of one of the most ambitious research pro jec t s  ever 
sponsored by American in du stry .  I t  i s  designed to supply 
fa c t s  and f i g u r e s  for  a proposed $ 1 20  mi l l ion  plant to be 
bui lt  within the next few years.  This giant production plant 
w i l l  consume 20,000 tons—approximately 300 ra i l road  c a r s — 
of coal  a day. It w i l l  produce 96 b i l l i o n  cubic feet  of gas 
a year .  It  w i l l  a l s o  produce 14 mi l l ion g a l lo ns  of Diese l  
o i l ,  assorted Chemicals, and 1 1 4  mill ion gallons of gasoline.  
With the value o f  the su bs i d iary  products su b t r ac te d ,  the 
ul t imate manufacturing gaso l ine  cost  would be reduced to 
7 1 / 4  cents per gal lon.  Here is a gasol ine which i s  not far  
outside today's cost range.4

However, s p e c i f i c  costs  for  the production of syn thet ic  
fuel  are hard to Stat e  at  the present t ime. No commercial 
plants are yet in f u l l  operation and performance records and 
accurate cost data are lacking.  Information which i s  avai la-  
ble on such su bjec ts  i s  forecast  from experimental  workv In 
addit ion ,  most of the development work on such processes is 
highly c l a s s i f i e d  information.

Severa l  f a c t o r s  in f luencing the cost  p ic ture  should be 
remembered. Based on present  trends , c o s t s  of producing 
gasoline from petroleum in a l l  l ikel ihood wi l l  soar.  Refinery 
expenses are r i s i n g ,  and so are costs  of producing o i l .  We 
are hauling i t  ever greater distances by tanker. In addition,  
the cost of f inding o i l  grows greater  each year.  Whereas i t  
cost fourteen cents to discover a barrei  of o i l  in 1937,  i t

3
P.  C. K e i t h ,  “ S y n t h e t i c  F u e l , ” Chemical Engineer, XXXXIV ( De c e m b e r  1 9 4 6 ) .

p . 102.
4
J. D. R a t c l i f f ,  “ The Ox y ^ e n  Age i s  J u s t  Aheari  The Saturday Evening Fost 

(20 S e p t e m b e r  1 9 4 7 ) ,  p . 2 8
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c o sts  s i x t y  cents  today.  Thus the cost  gap between g a s o l i n e  
from petro leum and g a s o l i n e  from c o a l ,  n a t u r a l  g a s ,  and 
o i 1  s h a l e  w i l l  c l o s e ,  more r a p i d l y ,  perhap s ,  than anyone 
th in ks .  Our i n t e r n a i  combustion economy i s  a l t o g e t h e r  too 
dependent on l i q u i d  f u e l s  f o r  us to take any c h a n c e s .  We 
must not c u r t a i l  s y n t h e t i c  production because o f  the small  
d i f fe re nce  i n c o s t  per gal lon between s y n th e t ic  and petroleum 
f u e l s .  We must continue our research u n t i l  the gap i s  c losed .

T h e CONCLUSIONS to be drawn from our preser.t  fue l  
s i t u a t i o n  are  p o r t e n t o u s .  To a nat ion  which i s  t r y i n g  to 
preserve Western democracy and in doing so must be pre.pared 
to go as f a r  as war ,  there  i s  only one answer :  The U n i t e d  
S t a t e s  Government  shouLd e ncour age  the r e s e a r c h  and de v e  l o p -  
ment o f  s y n t h e t i c  f u e L  and push t h i s  p r o g r a m  f o r t o a r d  as  
r a p i d l y  as p o s s i b l e .  I t  must a c t i v e l y  a s s i s t  s c i e n t i s t s  to  
d i s c o v e r  b e t t e r  and s p e e d i e r  methods o f  p r o d u c i n g  s y n t h e t i c  

f ue  I s .
Fortunately ,  recent developments in di ca te  that our leaders  

have recognized the b e s e t t in g  dangers .  On 26 Jan uary  1948 ,  
S e c r e t a ry  of the I n t e r i o r  Krug proposed to Congress  a nine 
b i l l i o n  d o l l a r  o u t l a y  over  the next f i v e  y e a r s  to produce 
s y n t h e t i c  oi 1 and g a s o l i n e  on a commercial b a s i s .  Mr. Krug 
s t a t e d  :

I t  i s  c l e a r  now t h a t  t h e  U n i t e d  S t a t e s  c a n n o t  r e l y  
e x c l u s i v e l y  on p e t r o l e u m  to  s u p p l y  a l l  f u t u r e  r e q u i r e -  
ments f o r  l i q u i d  f u e l s  and r e l a t e d  p r o d u c t s .  The Nat i on  
a l r e a d y  i s  s q u e e z e d  b e t we e n  i n c r e a s i n g  demand and d e -  
c r e a s i n g  p r o d u c t i v e  c a p a c i t y .  And i f  t h e  in t e r n a  t i  on a l  
t r e n d  t o w a r d  m e c h a n i z e d  e c o n o m i e s  c o n t i n u e s ,  t h e  p r o -  
p o r t i o n  o f  the w o r l d ' s  oi  1 a v a i l a b l e  to the U n i te d  S t a t e s  
may d i m i n i s h  m a r k e d l y .  S e t t i n g  up a s y n t h e t i c  f u e l  
i n d u s t r y  i s  f a r  too l a r g e  an o p e r a t i o n  and r e q u i r e s  too 
much t i me  to be u n d e r t a k e n  under  e me r g e nc y  o r  war  c o n -
di  t i o n s .  To p r o d u c e  r o u g h l y  2 , 0 0 0 , 0 0 0  b a r r e i s  o f  o i  1 a 
d a y , wh i ch  i s  l e s s  t han  40% o f  t h e  c o u n t r y ' s  p r e s e n t  
d a i  ly c o n s u m p t i o n ,  woul d r e q u i r e  a b o u t  1 6 , 0 0 0 , 0 0 0  t ons  
o f  S t e e l  and t h e  e x p e n d i t u r e  o f  a r o u n d  $ 9 , 0 0 0 , 0 0 0 , 0 0 0 .

I t  shoul d  be u n d e r t a k e n  now when the c o u n t r y  i s  a t  pe ace  
and completed o v e r  a p e r i o d  o f  f i v e  to ten y e a r s .

T h i s  v e r y  r e a l i s t i c  a t t i t u d e  p r o v i d e s  the a u t h e n t i c  
impetus to a program which i f  carr ied  out should prepare the 
1’nited States  fo r  a po ss ib le  future war.
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It  w i l l  r e q u i r e  b i l l i o n s  of d o l l a r s  to cons truct  the 
p lants  ne cessary  f o r  the production of enough s y n t h e t i c  
f u e l s  from c o a l ,  o i ]  s h a l e ,  and n a t u r a l  gas to rep lace  
Petroleum. No one expects th is to happen overnight.  I t  w i l l  
take years before a l l  the mass production d i f f i c u l t i e s  have 
been eliminated or reduced , and s t i l l  more years before our 
dwindling domestic reserves advance the price of o i l  enough 
to make sy n the t ic s  a competitive product.  In the meantime, 
basic research and development should receive the strongest  
kind of government and Air  Force support.  In the event of a 
national  emergency, rapid conversion to synthetics  may prove 
to be a deciding f a c t o r  between v ic tory  and de fea t .  With a 
sound progress ive  program in operation such conversion may 
f e a s i b l y  be a t ta ine d .

3 h>ie n e x t  w ar ,  the p e s s i m i s t s  s a y , w i l l  be a p u s h b u t t o n  w a r . I n  t h i s  

c a t c h - s e n t e n c e  they  s u g g e s t  that  the n e x t  war w i l l  be i m p e r s o n a l ,  that  

men w i l l  be r e p l a c e d  by  m a c h i n e s , t h a t  the men w i t h  the b i g g e s t  and  

f a s t e s t  r o c k e t s  o r  the most  d e v a s t a t i n g  a t o m i c  bombs w i l l  s u r e l y  w in  

the n e x t  war.  There  i s  an a w f v l  t r u t h  i n  t h i s  s u g g e s t i o n , b u t  i t  i s  a 

h a l f - t r u t h .  The c o n c e p t  o f  a p u s h b u t t o n  war i g n o r e s  t h e se  f a c t s :  the  

next  war w i l l  be s t a r t e d  by men i n  o r d e r  to  impose  t h e i r  w i 1 I s  on o the r  

men; i t  w i l l  be p r e c e d e d  a nd  a c c o m p a n i e d  by l a r g e - s c a l e  p s y c h o l o g i c a 1 

w a r f a r e ;  a n d  i t  w i l l  be won o r  l o s t  by the  t r u e  f i g h t i n g  u n j t ,  the  

m a n -m ach ine . I n  our  f a s c i n a t i o n  w i th  the p h y s i c a l  S c i e n c e s  and  i n d u s t r i a l  

t e c h n o l o g y  l e t  u s  n o t  f o r g e t  that  the m ach ine  i s  o n l y  h a l f  the b a t t l e .  

No one  ha s  y e t  i n v e n t e d  the p u s h b u t t o n  man, a nd  m i l i t a r y  p s y c h o l o g y  i s  

not i n t e n d e d  to  p roduce  s u c h  a man. Bu t  the re  i s  a s c i e n c e  and  t e c h n o l o g y  

o f  man a s  we 11 a s  a s c i e n c e  and  t e c h n o l o g y  o f  the machine.

- - C h a r l e s  W'. B ray

Psychology and M i l i t a r y  P r o f i c i e n c y  
( 1 9 4 8 )



EDITO RiAL_____________
BY BRIG. GEN. J U L IU S  K. LACEY

T
ODAY the American people must understand th at, ju s t  as wars are 

won by fo rc e ,  peace i s  maintained between wars by power. This 
has never been re a l iz e d  or accepted by enough Americans because o f  

the comparative sa fe ty  we have enjoyed behind our ocean b a r r ie r s .  I f  
we had always been threatened by stro n g  nations contiguous to our 
b orders, we would not have become p s y c h o lo g ic a l ly  conditioned to 
sec u r ity  by is o la t io n .

Since we have never f e l t  constrained to raaintain m i l i t a r y  power 
for s a f e t y ,  we have developed a d i s l ik e  fo r  nations which have kept 
th e ir  p o s it io n  by balance o f  power and la rg e  m il i t a r y  fo r c e s .  But 
today we must overcome our h is to r ic a l  prejudice, and look at  national 
and world power o b je c t iv e ly  and with an open mind.

Power, except fo r  i t s  abuse, connotes good as w ell as e v i l .  We 
take j u s t i f i a b l e  p r id e  in the use made o f  our n a t io n a l  power in 
World Wars I and II in opposing the fo rces  o f  e v i l .  The le g a l power 
o f  government provides s a fe t y  fo r  law -ab id in g  c i t i z e n s .  Power in 
our fed era l government prevents in d iv id u a l S tates  from going to war 
with the government or with each other, or from seceding to go th e ir  
separate  ways.

S u f f ic ie n t  power c e n tra l iz e d  in te rr ia t io n a lly  would prevent wars 
and bring about a l a s t in g  peace. U n fo rtu n a te ly , such c e n t r a l iz e d  
world power i s  extremely remote, due to su sp ic io n , d i s t r u s t ,  lack  
o f  coramon language, in te r e s t s  and standards o f l i v in g ,  and extreme 
n a t io n a l ism . I t  i s  not enough to  say  th a t  we should have world 
government. There are r e a l  o b s t a c le s ,  which only time i t s e l f  can 
remove, to the establishment o f  a world government with power greater 
than any o f i t s  component S ta te s .  For the present, then, power must 
be maintained by individual nations for  protection ; and the "balance 
o f  power" o f  nations and groups o f  nations must continue to be our 
only hope for an uneasy peace.

But what hopes do we have fo r  l a s t in g  peace? The United Nations 
Organization and in ternational law are steps in the r ig h t  d ire c t io n , 
but are  not corapelling fo rces  for peace. Lawless men do not submit 
to punishment without the coerc io n  o f  f o r c e - - n e i t h e r  do la w le ss  
n ation s.

63
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I t  has been said that world opinion w ill  prevent another war. Yet 
public opinion has not prevented s t r ik e s ,  race r io ts ,  lynchings, and 
crimes of a l l  kinds. It  has been said  that the absoLute  weapon w ill 
create  such lea r  in the minds o f  men that the threat o f  mass de- 
struction i t s e l l  w ill  prevent another war. But history relutes this 
statement and marks i t  as one o f pious hope. Wars have always been 
in itiated  without sound logic or reason. And war can always be ju s t i -  
í'ied in the mind ol* the "war maker" on some economic, m ateria l, 
s p i r i t u a l ,  or ideological ground, even though the war makes l i t t l e  
sense to the rnillions of participaLnts. From World War I the world 
as a whole was supposed to have learned such a lesson that henceforth 
no one would dare plunge a nation into another such cataclysm. But 
again men are not governed by logic and reason.

Will the new in tern ational m orality p r in c ip ie  that aggressive 
war i s  a crime serve to re stra in  d ic ta to rs  who wish to make war? 
Certainly not! Dictators are ruthless men. They l iv e  iri an atmosphere 
o f  dariger and exciteraent.. Their p ro lession  has developed within 
themselves an immunity to principies o f  morality and to p o ss ib il it ie s  
o f  punishment. They play for keeps and expect always to win. They 
shut their eyes to the p o ss ib il ity  o f  f a i lu r e .  They w ill  s ta r t  wars 
whenever there are good chances o f wirming wars.

W ill in te rn at io n a l s o c ia l  in tercourse  and the development o f  
cultural re lations help keep the peace? Yes, o f course. But peoples 
with common n at io n a lity ,  language, and schools have race r io ts  and 
pogroms. Age old sayings and b e l ie f s  have created images and im- 
pressions ò f other peoples and nations which only generations of 
education can dispel or change.

Will improvement and leve ling  o f world-wide standards of l iv in g  
elirainate wars? The wealth of the world can probably never be evenly 
d istr ib u ted , but even i f  i t  could be, some nations as well as some 
individuais would continue to covet one another's property.

And l i n a l l y ,  w i l l  disarmament bring about la s t in g  peace? Past 
experience has shown to our pain, sorrow, and loss that u n ila tera l 
disarmament has not contributed to peace but has actually contributed 
toward war. We have a lso  seen that a gentleman's agreement between 
nations to disarm cannot only be unsound but can actually be danger- 
ous for the nation or nations which comply, as long as there are 
others which do not. Tl ê onl^ sound approach to th is  problem is  
gradual disarmament backed up b} international inspection to enforce
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compliance. Without true disarmament the prospect o f  war must always 

be with us.

W h a t  THEN i f  war comes? Will there be a deferise aga in st 
atomic attack?  C erta in ly  not for  the nation caught o f f  guard. Only 
a few atomic bombs, one, two, or three per C ity ,  need get  through 
to k i l l  m illion s  and wreck our economy.

We may ask i f  i t  i s  l ik e ly  or even remotely p o ss ib le  that atomic 
weapons w i l l  not be used in another war. Their use would seem to be 
in e v ita b le .  Nations wishing to su rv ive  must prepare fo r  atomic war. 
The atomic bomb is  the only weapon known to date which, e s p e c ia l ly  
with su rp r ise ,  promises quick v ic to ry  to an aggressor, and likew ise  
the only weapon which o f fe r s  a s u i ta b le  d e te rre n t  to a t ta c k .  With 
su rv iv a l  at stake no nation would h e s i t a t e  to employ a weapon that 
has already proved so decisive.

M ilita ry  weakness on the part o f  the United S ta te s  w i l l  have the 
most certa in  re su lt  o f  assuring an attack  upon th is  continent. I f  we 
are not continuously strong in research and development, and strong 
as well in m ilita ry  preparedness, we in v ite  a ttack . We cannot a ffo rd  
to get behind— there is  too great a time lag  in design, development, 
and employment o f  modern weapons. Our stren gth  during the past has 
been in our in d u s tr ia l  cap acity  to produce, a f t e r  a lengthy period 
o f  m obilization and conversion, the most powerful war machine in the 
world. Henceforth, our stren gth  w i l l  not l i e  in  our war p o te n t ia l  
but in our fo rces  in being when the f i r s t  blow i s  s tru ck . Capacity  
to produce may w ell be para lyzed  with th at  blow. The p en a lty  fo r  
shorts ighted ness , ignorance, and misunderstanding w i l l  no longer be 
a serious depletion of natural resources and a heavy c asu a lty  l i s t .  
The penalty w i l l  almost c e r ta in ly  be n at io n a l death.

The consequences o f  again becoming a nation without the required 
" fo rce  in being" are c r y s t a l  c le a r .  We must r e a l iz e  th at  peace in 
our present world, l ik e  c i v i l  order, i s  maintained by fo rce . We must 
be w i l l in g  to g ive  up some o f our comforts and p r iv i l e g e s  fo r  our 
s a fe t y ,  or we stand to lo se  a l l  com forts, a l l  p r i v i l e g e s ,  and our 
very way o f  l i f e .  F in a l ly ,  we must ap p rec ia te  the urgent n e c e ss ity  
ío r  n a t io n a l  s e c u r i t y  p r e p a r a t io n s , because a t  t h is  v e ry  moment 
weapons which w i l l  determine America's a b i l i t y  to survive are almost 
su re ly  being envisioned, designed, and te s te d .
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THE CAMPERS AT KITTY HAWK

ON DECEMBER SEVENTEENTH, nineteen hundred and three,  
Bishop Wright of the United Brethren onetime editor  of 

the R e l i g i o u s  Te L e sc o p e r e c e iv e d  in h i s  f rame house on 
Hawthorn Street  in Dayton, Ohio, a telegram from his  boys 
Wilbur and Orvi l le  who'd ^otten i t  into the ir  heads to spend 
t h e i r  v a c a t i o n s  in a l i t t l e  camp out on the dunes o f  the 
North Carolina coast tinkering with a homemade p l ider  they'd 
knocked topether themselves. The telegram read:

S U C t c S S  F Õ U R  CL I G H T S  T H U R S O A Y  M O R N I N G  A L L  A G A I N S T  T W E N T Y O N E  

M I L c  A I N D S T A R T E O  F R O M  L E V E L  WI TH E N G I  N E P O W E R  A L O N E  A V E R A G E  

S P E E D  T h ROUGH A I R  T H I R T Y O N E  M I L E S  LON GE S T  F I F T Y S E V E N  S E C O N D S  

I N F O R M  P R E S S  HOME  C H f i l S T M A S

The f i g u r e s  were a l i t t l e  wrong because the telegraph 
operator misread O r v i l l e ' s  hasty penciled scrawl 

but the fact  remains
that a couple of young bicycle mechanics from Dayton, Ohio
had designed constructed and flown
for  the f i r s t  time ever a pract ica l  airplane.

A f t e r  r unni ng  the motor a f e u  mi nut e s  to heat  i t  up I  
r e l e a s e d  the toire that hetd the machine t.o the t r ack  and the 
machi ne s t a r t e d  f o r w a r d  i nt o  the unnd.  Wi l bur  ran at the  
s i d e  o f  the machine h o l d i n g  the wing to ba l a nc e  i t  on the 
t r a c k .  U n l i k e  the s t a r t  on the  í ^ t h  made in a cal m the  
machine f a c i n g  a 27 mi le wind s t a r t e d  ve ry s l o wl y  . . . .  Wilbur  
was a b l e  to s t a y  wi t h  i t  u n t i l  i t  L i f t e d  f rom the t r a c k  
a f t e r  a f o r t y - f o o t  run.  One o f  the l i f e s a v i n g  men snapped  
the camera f o r  us t a k i n g  l. p i c t u r e  j u s t  as i t  r e a c he d  the 
end o f  the t r a ck  and the machine had r i s e n  to a h e i g h t  o f  
about  two f e e t . . . . T h e  course  o f  the f l i g h t  up and down u>as

66
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e xt  reme l y e r r a t i c ,  p a r t l y  due to the  t r r e g u  L a n  1 1 e s o f  the  
a i r ,  p a r t l y  to Lack o f  e x p e r i e n c e  in h a n d l i n g  t h i s  m a c h i n e .
A sudden d a r t  when a l i t t l e  o v e r  a hundr e d  and t we n t y  f e e t  
f r o m  t h e  p o i n t  a t  w h i c h  i t  r o s e  i n t h e  a i r  e n d e d  t h e  
f  L i g h t . . . . Th i s f h g h t  l a s t e d  o n l y  1 2  s e c o n d s  but  i t  was  
n e v e r t h e l e s s  the f i r s t  1 n the h i s t o r y  o f  the w o r l d  in whi ch  
a machine c a r r y i n g  a man had r a i s e d  i t s e l f  by i t s  own Power  
i n t o  the a i r  in f u l l  f l x g h t ,  had s a i l e d  f o r w a r d  w i t h o u t  
r e d u c t i o n  o f  s p e e d  and had f i n a l l y  l ande d  at a p o i n t  as hi gh  

as t hat  f rom which i t  s t a r t e d .

A l i t t l e  l a t e r  in the day the machine was caught in a 
gust of wind and tumed over and smashed, almost k i l l i n g  the 
coastguardsman who t r i e d  to hold i t  down;

i t  was too bad
but the Wright brothers were too happy to care
they'd proved that the damn thing f lew.

When t h e s e  p o i n t s  had been d e f i n i t e l  y e s t a b l i s h e d  we at  
once packed o ur  goods and r e t u r n e d  home knowi ng t h a t  the age 
o f  the f l y i n g  machi ne had come at  l a s t .

They were home f o r  C h r i s t m a s  in Dayton,  Ohio,  where 
the y 'd  been born in the s e v e n t i e s  o f  a fa m i ly  who had been 
s e t t l e d  west o f  the Al leghenies  s i n c e  eighteen four tee n,  in 
Dayton, Ohio, where they 'd  been to grammarschool and hiph- 
school and .joined t h e i r  f a t h e r ' s  church and p layed b a se b a l l  
and hockey and worked out on the p a r a l l e l  bars  and the f l y -
ing swing and sold newspapers and b u i l t  themselves a p r i n t -  
ingp ress  out o f  odds and ends from the junkheap and flown 
k i t e s  and t i n k e r e d  with mechanica l  c o n t r a p t i o n s  and pone 
around town as boys doing odd j o b s  to turn an honest penny.

The f o l k s  c la imed i t  was the b i s h o p ' s  b r i n g i n g  home a 
h e l i c o p t e r ,  a f i f t y c e n t  mechanica l  toy made o f  two fa n s  
worked by e l a s t i c  bands that  was supposed to hover in the 
a i r ,  that had got his  two youngest boys hipped on the sub- 
j e c t  of  f l i  ght

so that they stayed home instead  o f  marrying the way the 
other boys d id,  and puttered a l l  day about the house picking 
up a l i v i n g  with jobpr in t ing ,

b i c y c l e r e p a i r  work,
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s i t t i n g  up l a t e  nights reading books on aerodynami.es. 
S t i l l  they were s in c e re  churchmembers, t h e i r  b i c y c l e  

business  was prosperous,  a man could re ly  on t h e i r  word. 
They were popular in Dayton.

In those days fl.yingmachines were the big laugh of al 1 
the crackerbarre  1 philosophers.  Langley's and Chanute's un- 
success ful  experiments had been jeered down with an I - to l d -  
you-so that  rang from coast  to c o a s t .  The Wrights '  big 
problem was to f ind a p la c e  secluded enough to c arr y  on 
t h e i r  exper iments without being the horselaugh of  the 
countryside.  Then they had no money to spend;

they were prac t ic a l  mechanics; when they needed anything 
they bu i l t  i t  themselves.

They hit  on Kitty Hawk,
on the great  dunes and sandy banks that s t r e t c h  south 

towards Hatteras seaward of Albemarle Sound, 
a vast stretch of seabeach
empty except for  a coastguard s ta t io n ,  a few fishermen's 

shacks  and the swarms of  mosquitoes  and the t i c k s  and 
chiggers in the crabgrass behind the dunes

and overhead the gul l s  and swooping terns,  in the evening 
fishhawks and cranes f lapping across  the sa ltmarshes,  oc- 
cas ional l y  eagles

that the Wright brothers followed soaring with thei r  eyes 
as Leonardo watched them centuries before 
s training his sharp eyes to apprehend 
the laws of f l i g h t .
Four miles across  the loose sand from the sc a t t e r in g  of 

shacks,  the Wright brothers b u i l t  themselves a camp and a 
shed f o r  t h e i r  g l i d e r s .  I t  was a long way to pack t h e i r  
g r o c e r i e s ,  t h e i r  to o ls ,  anything they happened to need; in 
summer i t  was hot as blazes,  the mosquitoes were he l l ;  

but they were alone there
and they'd figured out that the loose sand was as sof t  as 

anything they could find to f a l i  in.
There with a g l i d e r  made o f  two p lanes  and a t a i l  in 

which they lay  f l a t  on their  b e l l i e s  and control led the warp 
of  the planes by shimmying thei r  hips,  taking o f f  again and
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again a l l  day from a big dune najned K i l l  Devi l  Hi 11 , 
they learned to f l y .

Once they'd managed to hover for  a few seconds 
and soar  ever  so s l i g h t l y  on a r i s i n g  a i r c u r re n t  
they decided the time had come 
to put a motor in t h e i r  biplane.

Back in the shop in Dayton,  Ohio,  they b u i l t  an a i r -  
tunnel  , which i s  t h e i r  f i r s t  g r e a t  c o n t r i b u t i o n  to the 
Science o f  f l y i n g ,  and t r i e d  out model planes  in i t .

They c o u l d n ' t  i n t e r e s t  any b u i l d e r s  o f  g a s o l in e  engines 
so they had to bui ld the i r  own motor.

I t  worked;  a f t e r  t h a t  Chr is tmas  o f  n i n e t ee n  three  the 
Wright brothers weren' t  doing i t  for  fun any more; they gave 
up t h e i r  b i c y c l e  b u s i n e s s ,  go t the use o f  a big  o ld  cow- 
pasture belonging to the l o c a l  banker fo r  p r a c t i c e  f l i g h t s ,  
spent a l l  the time when they weren' t  working on t h e i r  machine 
in promotion, worrying about p a t e n t s ,  i n f r i n g e m e n t s , s p i e s ,  
t rv in g  to i n t e r e s t  government o f f i c i a l s ,  to make sense out 
o f  the smooth inv olved  h e a r t b r e a k i n g  remarks o f  l a w y e r s .

In two years they had a plane that would cover twentyfour 
miles at a s t retch  round and round the cowpasture.

People on the interurban c a r  used to crane  t h e i r  necks 
out o f  the Windows when they passed along the edge of  the 
f i e l d ,  s t a r t l e d  by the c l a t t e r i n g  pop pop of  the o ld  Wright 
motor and the s i g h t  o f  the white b i p l a n e  l i k e  a p a i r  o f  
i roningboards one on top of  the other  chugging along a good 
f i í t y  feet  in the a i r .  The cows soon got used to i t .

As th e  f l i g h t s  got  l o n g e r
the Wright  b r o t h e r s  got  b a c k e r s ,
engaged in la wsu i t s ,

lay  in t h e i r  beds at  n ig ht  s l e e p l e s s  with the whine of 
phantom m i l l i o n s ,  worse than the mosquitoes a t  K i t t y  Hawk.

In nineteen seven they went to P a r i s ,
al lowed themselves to be togged out in d r e s s  s u i t s  and 

s i l k  hats ,
learned to t ip waiters
talked with government experts ,  got used to g o l d b r a i d a n d
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postponements and vandyke beards and the outspread palms
of p o l í t i c o s .
For amusement

they pl ayed diabolo in the Tui ler ies  gardens.

They gave publ ic ized  f l i g h t s  at Fort Myers, where they 
had t h e i r  f i r s t  f a t a l  c rackup,  S t .  P e t e r s b u r g ,  P a r i s ,  
Berl in;  at Pau they were a l l  the rage,

such an attract ion that the hotelkeeper 
wouldn't charge them for thei r  room.
Alfonso o f  Spain shook hands with them and was photo- 

graphed s i t t i n g  in the machine,
King Edward watched a f l i g h t ,
the Crown Prince insi sted on being taken up,
the rain of medals began.

They were congratulated by the Czar
and the King of I t a ly  and the ainateurs of sport,  and the 

society climbers and the papal t i t l e s ,
and decorated by a society for universal  peace.

Aeronautics became the sport of the day.
The Wrights don' t seem to have been very much impressed 

by the upholstery and the braid and the gold medals and the 
parades of  plush horses,

they remained pract ica l  mechanics
and in s i s ted  on doing a l l  the i r  own work themselves, 
even to f i l l i n g  the gasolinetank.

In nineteen eleven they were back on the dunes 
at Kitty Hawk with a new g l ider .
Orv i l le  stayed up in the a i r  for nine and a hal f  minutes, 

which remained a long time the record fo r  motorless f l i g h t .  
The same year Wilbur died of typhoidfever in Dayton.
In the rush o f  new names: Farman, B l é r i o t ,  C u r t i s s ,  

Ferber, E sn a u l t - P e l t r i e , Delagrange;
in the snorting impact of  bombs and the whine and r a t t l e  

of shrapnel and the sudden s tu t ter  of machineguns a f t e r  the 
motor's been shut o f f  overhead, 

and we f la t ten  into the mud
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and make o u r s e l v e s  sm al l  co wer ing  in the c o r n e r s  o f  
ruined wa l l s ,

the Wright brothers passed out o f  the headl ines 
but not even headl ines  or  the b i t t e r  smear o f  newsprint 

or the choke o f  smokescreen and gas or  c h at te r  o f  brokers on 
the stockmarket or barking o f  phantort m i l l i o n s  or  oratory  of 
b ras sha ts  l a y in g  wreaths on new monuments 

can blur  the memory 
of the c h i l l y  December day
two shive r ing  b ic y c le  mechanics from Dayton, Ohio, 
f i r s t  f e l t  t h e i r  homemade contraption 
w hit t le d  out o f  hickory s t i c k s ,  
gummed together with A r n s te i n ' s  b i c y c l e  cement, 
s t r etc hed  with muslin they 'd  sewn on t h e i r  s i s t e r ' s  sew- 

ingmachine in t h e i r  own backyard  on Hawthorn S t r e e t  in 
Dayton, Ohio,

soar  into the a i r
above the dunes and the wide beach
at Kitt.y Hawk.

- -  J o h n  D o s  P a s s o s ,  U . S . A .  ( 1 9 3 7 )

R e p r  i n t e d  b y  p e rm i  s s i o n  o f  the  a u t h o r .

l I L a n y  A m e r i c a n  a d v o c a t e s  o f  A i r  P o w e r  a s  the  p r i m a r y  e l e m e n t  i n  o u r  

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

U n i t e d  S t a t e s  a s  o u r  p r i m a r y  m i l i t a r y  c o n c e r n ;  b u t  M i t c h e l l  n e v e r  

a c c e p t e d  a n y  s u c h  l i m i t a t i o n s ,  a n d  he  was f i r s t  t o  d i s c u s s  the  a p p l i -  

c a t i o n  o f  A i r  P o w e r - - w i  th a m in im um o f  s u p p o r t  b y  s u r f a c e  f o r c e s - - i n  

g l o b a l  t e r m s .  He w a s  a t i r e l e s s  a d v o c a t e  o f  t h e  a r c t i c  a i r  r o u t e s  

b e t w e e n  t h e  c o n t i n e n t s ,  w h i c h  h a v e  r e c e n t l y  be com e  the  s u b j e c t  o f  s o  

much p o p u l a r  i n t e r e s t  a n d  h a v e  l e d  t o  s o  g e n e r o u  s  a d i  s p l a c e m e n t  o f  

m e r c a t o r  by  p o l a r - p r o j e c t i o n  m a p s . He d w e l t  e n d l e s s l y  upon  t h e  v a l u e  

o f  a t r a n s a t l a n t i c  r o u t e  by  way o f  G r e e n l a n d  a n d  I c e l a n d ,  a n d  the f e a s i -  

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

f e a s i b i l i t y  o f  movement  b e t w e e n  the  U n i t e d  S t a t e s  a n d  A s i a  by  A l a s k a  

a n d  S i b é r i a  o r  b y  the  A l e u t i a n  a n d  K u r i l e  i s l a n d  c h a i n s .

- - E dw ard  Mead  E a r l e

Maker» o f  Modem S t r a t e g y  ( 1 9 4 3 )



ACCURATE BOMBING
FUTURE DEVELOPMENTS I NDI CA T ED BY THE WAR

By
Wing Commander J .  B. T a i t ,  D . S . O . , D. F . C .  

D i g e s t e d  f rom The Royal Air Force Quarterly, A p r i l  1948.

S FAR AS can be seen the future divides i t s e l f  into three
i l  main phases.  The f i r s t  is  the immediate post-war period 
in which the threat of a major war i s  not great because most 
of the world i s  struggl ing towards economic recovery.  Bomber 
Command, reduced to a fract ion of i t s  war establ i shment, i s  
s t i l l  equipped with war-time a i r c r a f t ,  now o b s o l e t e .  The 
second period w i l l  open when the new a i r c r a f t  appear,  j e t -  
propel led ,  with a performance of  the order of 10,000 miles 
range,  500 knots c r u i s i n g  speed and 45,000 feet  c e i l i n g .  
This per iod w i l l  not open f o r  at l e a s t  f i v e  years  unless  
p r e c i p i t a t e d  by an impending c r i s i s .  The thi rd per iod i s  
that of the long-range m iss i le ,  rocket or winged p r o j e c t i l e ,  
which wi l l  eventually supersede the bomber as the main long- 
range s t r ik i n g  weapon although i t  may not t o t a l l y  delete  i t  
for  a much longer  per iod.  The p e r fe c t i o n  of a long-range 
m i s s i l e  can only be guessed a t ,  but ten years  i s  probably 
the shortest  time.

The post-war period,  in which we are at present ,  r a i s e s  
the questions of how the small bomber force i s  to be trained, 
what t a c t i c a l  doctrine is  to be adopted and what standard of 
capabi l i ty  is  to be expected of i t .  The war, with i t s  formi- 
dable achievements, i s  s t i l l  so close that i t  tends to exert 
too g r ea t  an i n f l u e n c e  on p la nni ng .  C i rcumstances  have 
changed s ince the war ended and are s t i l l  changing rapidly;  
i t  i s  a return to peace-t ime,  but not the peace of before 
the war. The p o l i t i c a l  equilibrium of  the world i s  a d i f f e r -  
ent arrangement of the Powers and our s t r a t e g i c  commitments 
are d i f f e re n t .
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In co ns id er in g  the next s t a g e  of  the fu tu r e ,  the i n t r o -  
duction of  the prospect ive  new a i r c r a f t  and new weapons pro- 
duces a number of  formidable  problems in bomb-aiming which 
are  obvious now. Others w i l l  d o u b t l e s s  present  themselves  
when the a i r c r a f t  come into  S e r v i c e .  Accurate bombing with 
unguided bombs w i l l  be d i f f i c u l t  from an a i r c r a f t  f l y i n g  at 
600 m.p .h .  at 40,000 f t .  The t a r g e t  w i l l  be about seven 
mi les  ahead at  the moment o f  r e l e a s e ,  so that very  p r e c i s e  
al ignment o f  the a i r c r a f t  on the c o r r e c t  heading w i l l  be 
n e c e s s a r y ;  i t  w i l l  be d i f f i c u l t  to l o c a t e  a t a r g e t  by eye 
f a r  enough away to make a bombing run; the a i r c r a f t  w i l l  
have a l a r g e  radius o f  turn so that i t  w i l l  be necessary  to 
make an e a r l y  turn on to the corre c t  heading;  in p r a c t i c a l l y  
a l l  p a r t s  o f  the world the ground i s  f r e q u e n t l y  obscured  
by haze to o b l i q u e  v i s i o n  from th i s  h e i g h t ,  or  i s  c loud 
covered.  Apart from these aiming d i f f i c u l t i e s  there  i s  the 
problem of  the behaviour  o f  a bomb r e l e a s e d  at  n e a r - s o n i c  
speed,  and when an atomic bomb i s  used that o f  d e la y ing  i t  
u nt i l  the a i r c r a f t  i s  c l e a r  of  the danger area.

The p o s s i b i l i t v  o f  using the atomic bomb does not dimin- 
ish the importance of a c c u ra c y .  One atomic bomb i s  a very 
expensive  item and w i l l  be so fo r  a long time to come. The 
output of atomic bombs w i l l  be l imited by i n d u s t r i a l  ca pa c i ty  
to produce them; we are probably as fa r  o f f  producing atomic 
energy from non-radio a c t i v e  m a t e r ia i s  as the Athenians were 
from makmg an atomic bomb. Production r a t e  w i l l  probablv  
be the natural  brake on the potency of  the bomb as a d e c i s i v e  
weapon. Cost ly  and sc a rc e ,  each bomb mu s t  pay a dividend b.v 
destroy ing  a s t r a t e g i c  t a r g e t .  The power o f  the bomb i s  not 
unl im ited  and i t  w i l l  be as n e c e s s a r y  to p l a c e  i t  in the 
s e l e c t e d  a iming p o i n t  as i t  was to c e n t r a l i z e  the bomb 
pattern of a mass raid in the l a s t  war.

O n e of the natural  rea ct ions  to the advent of the 
atomic bomb w i l l  be d i s p e r s a i ,  under t h r e a t  o f  war ,  o f  
e v e r y t h i n g  v u l n e r a b l e  which cannot  be put  u nd er gr ou nd.  
Armies,  s t o r a g e  depots ,  f a c t o r i e s ,  human b e i n g s ,  w i l l  be 
d i s p e r s e d  e ve n ly  in s m a l 1 u n i t s  i n s t e a d  o f  being concen- 
t r a t e d  in c i t i e s  and c o n g e s t e d  a r e a s .  T h i s  p r o c e s s  was
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started by high explosive and wi l l  be pushed forward another 
larger  step.  The result  w i l l  be that p r o f i t ab le  atomic bomb 
targets  ín a country organized for war, and we can expect no 
other  sort  of  enemy, w i l l  be fewer.  The main s t r a t e g i c a l  
targets ,  o i l f i e l d s ,  c o a l f i e l d s  and metal lurgical  plants can- 
not be much d i s p e r s e d ,  but there w i l l  be a mult i tude  of  
targets which the bomber force wi l l  be cal led upon to attack 
for which high explosive bombs w i l l  be economical. To use an 
atomic bomb to destroy a bridge would be using a large steam 
hammer to crack a walnut.

The aspect  o f  bombing in t h i s  v i s u a l i z e d  war o f  the 
future which stands predominant i s  locat ing  the target  to 
aim at i t — the great  problem of  the l a s t  war r i s in g  again. 
Most of the methods of the last  war w i l l  not work in the new 
ccndit ions:  targets  w i l l  be beyond the range of the ground- 
co ntro l led  systems l i k e  Oboe and G.H.,  and v i s ua l  location 
from high a l t i tude  w i l l  not be r e l i a b l e .  The weather cannot 
be permitted to be the control l ing influence i t  was over the 
comparatively short range operations of the l a s t  war.

The remote-control-guided bomb o f f e r s  p o s s i b i l i t i e s .  Both 
the targ et  and the bomb must be observed fo r  radar to be 
used at night or  in bad weather.  A r a d i a l  scanning beam, 
movable h o r i z o n t a l l y  and v e r t i c a l l y ,  could be used.  The 
operator would pick up the target ,  and the presentation would 
then show s u f f i c i e n t  of the surrounds for  him to se le c t  the 
aiming-point. The bomb would be constructed to guide i t s e l f  
down the centre of  the rotating beam, and by control l ing the 
beam so that the aiming point was held in the centre of the 
presentat ion tube the  bomb would be guided to the targ et .  
This i s  a development of the German radio-control led bombs, 
replacmg the borrb-aimer' s Vision with a radar beam.

depend, however, on the equipment being able to " see"  the 
t a rg e t .  The v i t a l  targets  w i l l  probably be the most d i f f i -  
c u l t  ones.  I f  we are involved  in another war i t  w i l l  be 
because the enemy has prepared for i t ,  and he w i l l  not leave 
v i t a l  targe ts  exposed. The aim of our bomber force  must be 
the a b i l i t y  to h it  in any weather the v i t a l  point  of any

METHODS of blind-bombing from high a l t i tu d e
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t a r g e t ,  even though i t  i s  only represented  by a point  on a 
map or photograph.

I t  i s  d i f f i c u l t  to avoid turning to t a r g e t  marking as a 
s o l u t i o n ,  although i t  savours  o f  a r e t rog ra de  s t e p .  Target  
marking has a l l  the disadvantages of  co mpl icat ion . The bomb- 
ing a i r c r a f t  have to depend on an o u ts id e  o r g a n i z a t i o n  in-  
stead of being s e l f - s u f f i c i e n t ; there must be synchronization 
between bombing and marking operat ions ;  there i s  the r i s k  o f  
f a i l u r e  o f  the marking system caus ing  complete f a i l u r e  of 
the operat ion.

N e v e r t h e l e s s  i t  does seem that the bomber must have an 
a r t i f i c i a l  aiming mark to hit  a t a r g e t  at long range.  Long- 
range  r a d i o  a i d s ,  a s t r o n o m i c a l  f i x i n g  s y s t e m s  o r  D.R.  
p lo t t in g  by s e n s i t i v e  accelerometers may achieve accuracy of 
n a v i g a t i o n  of an o rd e r  at p r e s e n t  unknown, and p l a c e  the 
bomber within reach or even s i g h t  o f  i t s  t a r g e t ,  but some- 
thing e l s e  w i l l  be needed to h it  i t .

Al l  the v ar iou s  bombing methods of  the war had t h e i r  own 
d i s a b i l i t i e s ; every targ et  had i t s  own c h a r a c t e r i s t i c s  which 
one method s u i t e d  b e s t . There were many t a r g e t s  which were 
r e p e a t e d l y  a t ta c k e d  without  s u c c e s s  because  th e r e  was no 
method or equipment good enough. I t  w i l l  be n e c e s s a r y  to 
experiment with every dev ice  and method that can be devised 
because each w i l l  have i t s  p a r t i c u l a r  use.

T h e  FOLLOWING a re  s u g g e s t e d  requirerr.en t s  o f  
bombing equipment.

The bombsight should be a tachometric s i g h t  connected to 
the automatic p i l o t ,  to be used f o r  v i s u a l  bombing or  as a 
radar s ight  obtaining data from a lo c k - fo l l o w  beam. The beam 
should be capable  a l s o  o f  lock ing on to a radar  responder-  
beacon used as  a t a r g e t  marker  or  s c a n n e r  to produ ce  a 
c i r c u l a r  p r e s e n t a t i o n , and the scanner of being sw iv e l le d  or  
depressed to fol low a ta rg e t .

A marking f o r c e  w i l l  have to mark t a r g e t s  a t  l o w - l e v e l  
because i t  cannot do anything at h ig h - le v e l  that the bombing 
forces  cannot do for  i t s e l f .  I t  i s  assumed that t a r g e t s  w i l l  
be out of range of ground-control led  systems such as Oboe. 
Low- leve l  marking was dangerous in the l a s t  war and i t  i s  
not to be expected that  an i n c r e a s e  o f  speed o f  about 200
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m.p.h.  w i l l  make i t  s a f e r .  The key to lo w - l e v e l  work i s  
s u r p r i s e ,  and the g r e a t e r  areas  of t e r r i t o r y  over  which 
operat ions can be expected, compared to the l a s t  war, wi l l  
make s u r p r i s e  e a s i e r  to a t t a i n .  The d i f f i c u l t y  w i l l  be to 
obtain an a i r c r a f t  of  adequate range,  equal to the heavy 
bomber's, of a reasonable s ize .  The la rg er  an aeroplane i s ,  
the more vulnerable i t  i s .

The bombsight for the marker force should be primari ly  a 
radar set  o f  very high d i scr iminat ion  for  map-reading at 
l o w - l e v e l  at night or in fog,  with a computor into  which 
bombing information i s  fed when the target  i s  located.  The 
high d is c r i m i n a t i o n  of the radar equipment w i l l  be made 
po ss ib l e  by the short range at which i t  operates ,  and this  
i s  the only reason fo r  low- leve l  marking when the ground 
i s  not v i s i b l e .  For dayl ight  marking below cloud a v i sua l  
bombsight for  accurate shal low-dive bombing w i l l  be neces- 
s a r y .

Target indicator  bombs should be of both pyrotechnic and 
radar types.

T h e FACTORS involved in the future high-alt i tude,  
high-speed, bombing problem are so adverse to accuracy that 
i t  seems that some control  o f  the f l i g h t  of the bomb a f t e r  
re lease  w i l l  be necessary.  To depend e n t i r e l y  on guided or 
homing bombs for thea iming process does not, however, cover 
a l l  cont in ge nc ie s . The problem of guiding a bomb from high 
a l t i t u d e  i s  that of locat ing the ta rget .  The target  must be 
v i s i b l e  to the eye or the radio equipment. Discrimination is 
the l i m i t a t i o n  of radio equipment: only c e r t a i n  types of 
target  can be seen. S i m i la r l y ,  a homing bomb can only guide 
i t s e l f  to a target  i t  can discriminate.  A system of  marking 
the target with some form of radio beacon on which the bomb 
w i l l  home i t s e l f  o f f e r s  promise,  but there w i l l  be l i m i-  
t a t i o n s  to i t s  use .  I t  may not be p o s s i b l e  to mark a l l  
targets  (even i f  marking i s  poss ible  at a l l  from low- leve l ,  
which i s  the only- means seen at present  of  overcoming the 
d i f f i c u l t i e s  of  high-level  bombing). Al l  types of bombs may 
not be su i table  for the incorporation of homing and steering 
mechanism. At present  i t  seems that the best development



F O R E IC N  H O R IZ O N S 77

p o l i c y  w i l l  be to aim the bomb as a c c u r a t e l y  as p o s s i b l e  
from the a i r c r a f t  and use the homing or  guiding to improve 
the a c c u r a c y .  The l e s s  c o r r e c t i o n  the bomb i s  go ing  to 
require in f l i g h t  the smal ler  and s impler  w i l l  be the guid-
ing  mechanism which has to be b u i l t  i n t o  i t , and i f  a 
reasonable degree o f  accuracy can be obtained by s t r a i g h t -  
forward bombing methods there i s  an independence o f  the morer
complicated systems when i t  i s  not p o s s i b l e  to use them.

The weapon of  the future  i s  c l e a r l y  one o f  the fami ly  of 
m i s s i l e s ,  but what form i t  w i l l  t a k e ,  winged or  w i n g l e s s ,  
rocket t u r b o - j e t  or thermo-duct p r o p e l l e d ,  or  how soon i t  
w i l l  a pp ea r  i t  i s  too soon to j u d g e .  When i t  becomes a 
r e a l i t y  the bomber w i l l  l o s e  i t s  po s i t io n  as the long-range 
weapon. I t  may s t i l l  be u s e f u l ,  even ne c es s a ry ,  f o r  c e r t a in  
pu rp os es ,  but the m i s s i l e  w i l l  be l e s s  v u l n e r a b l e  to the 
enemy's defences and cheaper i f  i t  can h i t  the t a r g e t .

F I R S T  L IN E  O F  D E F E N S E
Digested from The Aeroplane  (London), 9 Apr i l  1948.

FIRST DUTY of  the Royal Air  Force to-day i s  to defend th i s  
ccuntry  a g a in st  a t t a c k .  That r e s p o n s i b i 1 i t y  has to be 

c a r r i e d  in the f i r s t  i n s t a n c e  by F i g h t e r  Command. Conse- 
q u e n t l y ,  s p e c i a l  i n t e r e s t  a t t a c h e s  to the d e m o n s t r a t i o n  
g ive n  l a s t  week at  Horsham S t .  F a i t h , ne ar  Norwich,  by 
squadrons o f  No. 12 F ig h te r  Group. The demonstration showed 
how wel l  the R.A.F.  handles i t s  jet-powered equipment. I t  i s  
worth p o i n t in g  out that  the j e t  f i g h t e r s  o f  the Royal  A i r  
Force  a r e ,  in the opinion o f  those who should  know, the 
f i n e s t  f i g h t e r s  in the World.

Air  Vice-Marshal  T.C.  T r a i l l ,  C . B . ,  O . B . E . ,  D . F . C . ,  the 
Air  O f f i c e r  Commanding No. 12 Group, i s ,  in ccmmon with the 
r e s t  o f  F i g h t e r  Command, fa c e d  with the u s u a l  f e a c e - 1 i m e  
dilemma. The R.A.F.  has to be at the peak of e f f i c i e n c y  (as 
the f i r s t  a t t a c k  a g a i n s t  t h i s  country  would come from the 
a i r ) ,  ye t  t h e r e  i s  no i n d i c a t i o n  o f  the type  o f  w a r f a r e  
which would mark the opening phase of another c o n f l i c t .
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Since the War, i t  has been assumed that in the Meteor IV 
we have an a i r c r a f t  capable of destroying e f f e c t i v e l y  a t-  
tacks by a l l  known types of enemy bombers—at any rate those 
f i t t e d  with piston engines.  This claim i s  one which can be 
soberly made and i s  not a loose express ion of the a i r  power 
represented  by squadrons of Meteors p laced at d i f f e r e n t  
s t r a t e g i c  p lace s .  At the same time i t  should not be thought 
that  a l l  p i s to n-eng in ed  bombers are  n e c e s s a r i l y  easy to 
destroy.  T r i a l s  in America have shown that the speed of  the 
Boeing B-50 at 35,000 f e e t  i s  such that unless  an i n t e r -  
ception i s  p e r f e c t l y  planned without the smallest  error  by 
e i t h e r  the radar teams or by the p i l o t ,  even j e t  f i g h t e r s  
w i l l  miss the i r  chance to intercept.

This,  the re fore ,  i s  the sort  of  thing that No. 12 Group 
i s  up a g a i n s t .  In di ca t ions  are that the exce pt i onal  p e r -
formance at a l t i t u d e  o f  the Meteor IV does gu arantee  a 
degree of  rea l  s e c u r i t y .  At Horsham S t .  Fai th we watched 
some formation t a k e - o f f s ,  indiv idual  a er o bat i c s  and form- 
ation aerobatics  by two Meteors. The leader was B r i t i s h  and 
the second man— who, o f  cours e ,  had the harder  task  of  
formating— was an American p i l o t  based with 12 Group under 
the exchange of  p i l o t s  system which e x i s t s  between the 
U . S . A . F .  and the R .A.F .  The m i l i t a r y  s i g n i f i c a n c e  in the 
amusing hesi tat ion r o l l s ,  the aerobatics  and formation f l y -  
ing,  i s  that the p i l o t s ,  a f t e r  only some 50 hours of f ly ing  
on most of the a i r c r a f t ,  seem to have gained complete con- 
fidence of the ir  mounts.

We a r r i v e d  at the Stat ion  in a V . I . P .  York, which was 
intercepted by two Meteors some 50 miles o f f  the coast near 
Yarmouth. The i n i t i a l  a t t a c k  c o n s i s t e d  o f  a c o uple  o f  
tremendous sweeps. From the York, a l l  that could be seen was 
a b r i e f  f lash of  s i l v e r  before the a i r c r a f t  disappeared out 
of s ig h t .  The speed of the f i r s t  attack was most sa lu ta ry .  
The York was c r u i s in g  at some 200 m . p . h . , and we were, of  
course,  a "dead duck," but one experienced an ext raordinary  
sense of  he lp les sne ss  in the face of  f i g h t e r s  with such a 
d i f f ere nc e  in performance. After  we had been well  and truly 
shot  dowri the Meteors carne up and formated with us f o r  a 
l i t t l e  while.
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L a TER WE SAW an i n t e r c e p t i o n  e x e r c i s e  in which 
the "bomber" was represented by a S p i t f i r e .

At tacks  are  c a r r i e d  out at s p e e d - - e l a p s e d  t imes o f  
minutes have been recorded from the t a k e - o f f  to the k i l l  at  
15,000 f t .  Some very fa s t  scrambles can be made— the s t a r t -  
ing o p e r a t io n s  taking 30 seconds and the a i r c r a f t  can be 
h u r r i e d l y  trundled along to the downwind end o f  the runway 
w itho ut  the  u su a l  i g n i t i o n  and power check s  and w i t h o u t  
warming up. I f  the a i r c r a f t  happen to be d isp er se d  near the 
downwind end (as they would be in an emergency),  i t  w i l l  be 
ev ident  how q u ic k ly  the a i r c r a f t  could be flown away, and 
they can reach 25,000 f t .  in about s i x  minutes or  l e s s .

We were t o l d  o f  some new methods in the c o n t r o l  and 
repor t ia g  o f  a i r c r a f t  which have been evolved  due to quick- 
ened tempo o f  o p e r a t i o n s .  The e a r l y  warning i n f o r m a t i o n  
received at the reporting s t a t i o n s  i s  passed over  land l i n e s  
to the control  s t a t i o n s ,  where i t  i s  f i l t e r e d  and i d e n t i f i e d  
before being presented to the f i g h t e r  c o n t r o l l e r s .

The F ighter  Command contro l  and report ing  organizat ion  i s  
the médium through which a l l  a i r  defences of  the country are 
c o -o r d in a t e d .  F i g h t e r s ,  A.A. guns,  and c i v i l  de fences  and, 
to some e x t e n t ,  the Army and the Navy, a l l  depend on the 
complex and widespread system f o r  the e a r l y  warning of  the 
approach of enemy a i r c r a f t ,  f l y i n g  bombs, rockets  and sh ips .  
And i t  i s  at the master radar s t a t i o n s  that the int er cep t io n  
i s  c o n t r o l l e d ;  the nearest  unit  to Horsham S t .  Fa i th  i s  No. 
3 6 2 0  (Norwich)  A i r  De fence  U n i t ,  w i t h  h e a d q u a r t e r s  a t  
Norwich.

-------------------4-------------------

CXn an  age  o f  s u c h  a d v a n c e m e n t s  i n  s c i e n c e  a s  the atom b o m b , b i o l o g i  c a  1 

w e a p o n s ,  g u i d e d  m i s s i l e s ,  r a d a r ,  a n d  a i r  t r a n s  p o r t a t i o n  on  a g l o b a l  

s c a l e  f o r  c i v i 1 i a n s  a n d  m i l i t a r y  p e r s o n n e l ,  the  A i r  U n i v e r s i t y  o f f e r s  

f e r t i l e  s o i 1 f o r  s t i m u l a t i n g  the t h i n k i n g  o f  i t s  s t u d e n t s  t o  t he  e n d  

t h a t  d e v e l o p m e n t  o f  p e r s o n n e l  c a p a b l e  o f  e f f i c i e n t  l e a d e r s h i p  w i l l  be  

i n s u r e d .  F ro m  the A i r  U n i v e r s i t y  w i l l  e m a n a te  t he  t r u e  p h i l o s o p h y  o f  

e d u c a t i o n  f o r  A i r  Pow er .

- - A i r  O f f i c e r ’ s Gui de  ( 1 9 4 8 )



r

Sv.

Airmarís
Airborne Warfare, by Major General James M. Gavin (Infantry 
Journal  Press,  $3) .

HERE IS NOTHING d u l l  or tedious about the p erso n a l i t y
and manner of Major General  Gavin and there are no 

wasted words in th i s  book on his  f a v o r i t e  su b je c t .  General 
Gavin possesses  the phys ical  and mental a g i l i t y  character-  
i s t i c  o f  s u c c e s s f u l  c a v a l r y  o f f i c e r s  in the days  when 
"dashing" was the word most coveted by a l l  f i e l d  commanders, 
no matter how bewhiskered.

The paratrooper,  rather than the airman preoccupied with 
instruments,  i s  the modern successo r  to the s e l f - r e l i a n t  
cavalryman of the past.  The paratrooper 's role in modern war 
is even more dramatic ,  for  he cannot be expected to f i g h t  
his  way o u t , nor can he, l ike  the cavalryman, continue to 
f i g h t  or even to s u rv iv e  behind enemy l i n e s  without con- 
s i d e r a b l e  a s s i s t a n c e .  He goes in ,  as  genera l  Gavin s a y s , 
knowing f u l l  we l l  that he must conquer or d ie ,  even in the 
f i r s t  few hours. He knows also that other v i c t o r i e s  must be 
won within the next few hours,  e i t h e r  on the ground or in 
the a i r  above him, i f  he is to receive e s s e n t i a l  ammunition 
and suppl ies .

The s t o r i e s  of the A l l i e d  a irborne  operat ions  of World 
War II  are told simply and e f f e c t i v e l y ,  and they are in ter -  
es t ing  s t o r i e s .  The glamour i s  l e f t  to the rea der ' s  imagi- 
nation,  a pra c t ic e  which more wr i te r s  of Air  Force h is tory  
might wel l  fo l lo w.  Was there a more p icturesqu e  inc ident  
than the piper  of the i 1 1 - f a t e d  B r i t i s h  F i r s t  Air  Landing 
Brigade marching up and down the rendezvous area at Arnhem, 
playing "The Blue Bonnets Over the Border?"  General  Gavin 
refers  to i t  mereiy as "a novel method of assembly." Although 
he i s  wr i t ing  about men of heroic courage,  he pra i se s  only

R e v i e w e d  by

C o l o n e l  N o e l  F .  P a r r i s h

80
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one, Lt .  Col .  Frost  of North Á f r i c a ,  S i c i l y ,  and the br id ge -  
head at  Arnhem. Genera l  G a v i n ' s  admirat ion  f o r  t h i s  p a r a -  
trooper i s  based not so much on h is  u n i t ' s  last-man defense 
of  the Arnhem b r id g e h e a d  as upon h is  exemplary  t a c t i c a l  
employment of a parachute u n i t .  He a l s o  e x p r e s s e s  h is  admi-
r a t i o n  f o r  the s t u b b o r n  d e t e r m i n a t i o n  o f  Troop C a r r i e r  
p i l o t s  in d e l i v e r i n g  t h e i r  cargoes  over  the a i r h e a d s ,  even 
w i th two dozen of t h e i r  planes burning in s i g h t  a t  one time.

Many items of in form at ion a re  mentioned which have an 
important  b e a r i n g  on the s u c c e s s  or  f a i l u r e  o f  a i r b o r n e  
a t t a c k s .  The m e t h o d i c a l  Germans,  f o r  i n s t a n c e ,  c o v e r e d  
probable landing a rea s  with a r t i l l e r y  and had the f i r e  data 
a l re a d y  f i g u r e d  b e fore  the la nd in gs ,  only to be f r u s t r a t e d  
by t h e i r  own a n t i - a i r b o r n e  p a t r o l s  moving everywhere without 
regard  to the a r t i l l e r y  p l a n .  P a r a c h u t e  r e s u p p l y  i s  so  
i n e f f i c i e n t  that  even when proper ly  dropped o n e - t h i r d  of a 
combat force i s  required to recover  and handle i t .  "A usable  
airhead should be at l e a s t  of  corps s i z e  and at  l e a s t  f o r t y -  
f i v e  m i l e s  in c i r c u m f e r e n c e . "  The problem of  r e s u p p l y  i s  
a pp a re nt ly  most s e r i o u s .  " I f  our development of  equipment 
f o r  amphibious w a r f a r e  were as retarded as  our development 
f o r  a i r b o r n e  w a r f a r e  has been , we would have made th e  
Normandy a s s a u l t  in rowboats . The most acute requirement of 
a l l  i s  the o r g a n i z a t i o n  and equipping o f  the many S e r v i c e  
u n i t s  needed in an a i r h e a d  to handle the hundreds o f  tons 
that can be a i r la nded  hourly from modern t r a n s p o r t . "

No airman co u ld  q u a r r e l  w i th  the m a j o r i t y  o f  G e ne ra l  
G a v i n ' s  c o n c l u s i o n s .  He s e e s  A i r  Power " a s  the d e c i s i v e  
element in modern war" and he d e f in e s  i t  as " e v e r y  c o n t r i -  
bution to wage war t h a t  man has c r e a t e d  and t h a t  can be 
f lown."  He r e f e r s  to the Normandy landings  as  " sea  power at  
i t s  peak.  A i r  power was j u s t  b e g i n n i n g  and t h i s  i s  the 
c r i t i c a i  p o i n t  we have now a r r i v e d  a t  and t h i s  i s  the 
compet i t ion we a r e  i n . "  His c o n c lu d i n g  s t a t e m e n t  i s  " the 
nat ion  or n a t i o n s  t h a t  c o n t r o l  the a i r  w i l l  c o n t r o l  the 
peace . "

Genera l  Gavin seems to see c o n t r o l  of  the a i r  as being 
a c h i e v e d  not o n l y  f o r  a i r b o r n e  a r m i e s ,  but b y  a i r b o r n e  
armies .  He S t a t e s ,  " the  nat ion  that  in the f u t u r e  has the 
b e s t  t r a i n e d  and equipped a i r b o r n e  f o r c e s  has the  b e s t
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chance of s u r v i v a l . . . .  Airborne troops are our best national 
s e c u r i t y  and the w o r l d ' s  most promising hope f o r  I n t e r -
n a t i o n a l  s e c u r i t y . "  On t h i s  point  his  argument i s  not 
e n t i r e ly  c l e a r .  The airborne operations he descr ibes  could 
scarce ly  have been carr ied out and c e r t a in l y  could not have 
been supported u n t i l  the actual  a i r  war fo r  contro l  of the 
a i r  had a l ready  been won. Even that e l u s i v e  circumstance 
known as " l o c a l  a i r  s u p e r i o r i t y "  can hardly guarantee the 
success  of an important a irborne  at tack  a g a in s t  an enemy 
whose a i r  force has not already been beaten down by our own 
Air Power in d i rec t  appl icat ion.  Doubtless there w i l l  a r i s e ,  
during the next war,  circumstances in which a f oot s o l d i e r , 
awkwardly and e x p e n s i v e l y  dropped at  low a l t i t u d e  and 
supplied with great d i f f i c u l t y ,  w i l l  be more e f f e c t i v e  than 
500 pounds of TNT or s p ec ia l  weapons dropped from the s t ra to -  
sphere on a s t r a t e g i c  targe t .  It  i s  d i f f i c u l t ,  however, to 
envis ion  such c ircumstances as c o n s t i t u t i n g ,  within them- 
se lves ,  the dec is ive  phase of a future war.

But General Gavin i s  wr i t i ng  about airborne operat ions ,  
not a i r  war far e .  He does not Sta te  what percentage of our 
po tent ia l  a i r  s t r ength  should be devoted to troop c a r r i e r  
a i r c r a f t .  He does argue that our most important o f f e n s i v e  
and d e f e n s iv e  ground ope rat ions  w i l l ,  in the f u t u r e ,  be 
airborne.  In th i s  respect  his arguments are convincing and 
his information i s  c e r t a i n l y  f i r s t -h and .

The United States  and Rússia,  by Vera Micheles Dean (Harvard 

Univ.,  $3) .

HERE CAN be few such soul-searching tasks as to attempt
a p p ra i s a l  of a revolut ionary  epoch before the revo- 

lution has run i t s  c o u rs e — before i t s  e d d ie s ,  remote and 
near, have gradually disappeared, and the current of history 
runs smooth a g a i n . "  With these words, Vera Micheles Dean 
begins her fact-packed a n a l y s i s  of the foremost problem of 
the present day--can the United S ta tes  and the USSR l i v e  
together  in a world which, for  b e t t e r  or fo r  worse,  both

R e v i e w e d  by  

H i 1 ton P .  Gos s



A IR M A N 'S  R E A D IN G 83

dominate? That Mrs. Dean f a i l s  p a r t i a l l y  in her t ry  at th i s  
ambitious attempt should not detract  from the earnestness  of 
her e f f o r t .  That she succeeds in presenting a caLn and, on 
the whole,  exceedingly  f a i r  view of t h i s  grave problem at a 
time when most other  w r i t e r s  and speakers  have given way to 
h y s t e r i a ,  n a m e - c a l l i n g , f a c e -m a k in g ,  and u n r e a s o n ,  i s  a 
t r ib u t e  to her i n t e g r i t y  and her s t r i v i n g  f o r  o b j e c t i v i t y .

S e n s a t i o n a l i s m  has no p lace  in Mrs. Dean's  approach to 
the d i s c u s s i o n  o f  the p o s i t i o n s  taken by S o v i e t  R ú s s ia  and 
the United S t a t e s  s ince the outbreak of war in 1939. I f  the 
reader seeks evidence o f  the party l i n e ,  or thinks the book 
w i l l  r e v e a l  i n c l i n a t i o n s  toward f e l l o w - t r a v e l l i n g , he i s  
bound to be d i s a p p o i n t e d . Instead,  he w i l l  d i s c o v e r  a sober  
examination of  the h e r i t a g e  o f  R ú s s i a ,  and an e x t e n s i v e  
d i g e s t  of f a c t s  about r e s o u r c e s ,  p o p u l a t i o n ,  i n d u s t r i e s ,  
p o l i t i c s ,  f i n a n c e s ,  f o r e i g n  p o l i c i e s ,  t r a n s p o r t a t i  on , 
h i s t o r y ,  t h e o r i e s ,  and p e r s o n a l i t i  es o f  the p r e s e n t  day 
Sov iet  Union. In f a c t , the major part  of the book i s  given 
over to j u s t  the s o r t  of  in fo rm a t i o n ,  d i s t i l l e d  from many 
source s ,  which the busy reader would most want to f ind  in a 
s i n g l e ,  b r i e f ,  w e l l  w r i t t e n  volume.

Although the t i t l e  of Mrs. Dean's book im pl i e s  that '  the 
two powers a r e  c o n s i d e r e d  c o e q u a l l y ,  the emphas is  i s  
d e c i d e d l y  upon the USSR. A f t e r  a s h o r t  r e v i e w  o f R u s s o -  
American r e l a t i o n s  b e f o r e  1947,  the a t t e n t i o n  i s  a l m o st  
e n t i r e l y  upon the Sov ie t  Union for  200 of the remaining 290 
pages of t e x t .  This i s  done in an attempt to e xp la in  Rúss ia  
to the American audience and to point out the a c t u a l i t i e s  of 
Russian domestic and foreign p o l i c i e s  as they operate in the 
complicated s o c i a l  s t r u c t u r e  of the e x i s t i n g  world system.  
A c a r e f u l  rev iewer i s  tempted to quote from the book i t s e l f  
rather  than r i s k  m is in te rp re ta t ion s  on a s u b j e c t  so d e l i c a t e  
as the a t t i t u d e s  of  these two great  powers.  However, to do 
t h i s  would mean l i f t i n g  whole s e c t i o n s  o f  Mrs.  D e a n ' s  
w r i t i n g s ,  and t h i s  i s  o b v i o u s l y  i m p r a c t i c a l .  The Uni t ed .  
S t a t e s  and R ú s s i a  i s  a book which should be read thoroughly 
by anyone i n t e r e s t e d  in the s u b j e c t .

In the main, the book is  remarkably f ree  from emotionalism 
on a topic which commonly arouses intemperance and i n t o l e r -  
ance.  N e v e r t h e l e s s , even so j u d i c i o u s  a w r i t e r  as  Mrs. Dean
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remarks, "What Moscow has been building in Eastern Europe i s  
more l i k e  a c o r d o n  s a n i t a i r e  of  i t s  own than a base for  
westward expansion."  (p. 1 54)  While this  çjuotation i s  ci ted 
here out of context ,  i t  does indicate that the d i f fe re nces  
between the USSR and the United States must be resolved not 
on the basi s  of  f e e l i n g s ,  but on the ground of f a c t s ,  i f  
there i s  ever  to be peace between these powerful  r i v a i s .  
Although Mrs. Dean t r i e s  to do so,  she does not answer the 
burning questions :  How can social ism and capi ta l i sm combine 
to ward o f f  the challenge of communism in a g lobal  cold war 
of economics? What can be done to convince both the Soviet  
Union and the United S ta tes  that  peace in our time cannot 
come so long as powers,  both great and smal l ,  c l i n g  to the 
b e l i e f  that nat ional  sovereignty and c o l l e c t i v e  secur i t y  are 
compatible?

Not the le as t  valuable feature of the book i s  an excel lent  
annotated l i s t  of suggested readings fo r  a fu r ther  explor-  
ation of the subject  on which she wr ites  so f u l l y .  With Mrs. 
Dean's volume as an introduct ion, the reader should find his 
way made e a s i e r  when he ventures deeper into  the labyrinth 
of the Russo-American question.

War As I Knew I t ,  by General George S. Patton, J r .  (Houghton- 
M i f f l i n ,  $ 3 . 7 5 ) .

R e v i  e w e d  b y

M a j o r  J a m e s  O. C r u t c h f i e l d

W RITTEN with a l l  the v igôr  and s t raight- forwardness  of 
the inimitable  General Patton, here i s  the record of 

v i c t o r y .  Through sheer  force  o f  p e r s o n a l i t y  he has t ie d  
together a s e r i e s  of chronological ly in ter re l ated  events and 
made what would otherwise be a dry,  d i s jo inted  d is s e r ta t ion  
on the art  of  war, into a v i t a l l y  interes t ing  account of the 
problems confronting a sênior army commander and how he met 
them.

General Patton wrote as he spoke—simply,  d i r e c t l y ,  and 
to the point.  For example, some of his observat ions are :  on 
how to f i gh t  Germans, "Hold them by the nose and kick them 
in the p a n ts ; "  on Russ ians ,  "Next day we had a v i s i t a t i o n  
of Russ ians  whom I avoided by going to the f r o n t ,  but I 
r e t a l i a t e d  f o r  t h e i r  treatment of our observers  by f i x i n g
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them a G- 2  map which showed e x a c t l y  nothi ng ; "  h is  cooperation 
from SHAEF, " I  b e l i e v e  t h i s  i s  the only  time in h i s t o r y  
when i t  was necessary  to buy, borrow, and even s t e a l  troops 
in order  to win a V i c t o r y ; "  the XIX T a c t i c a l  A i r  Command, 
" I t  was love  a t  f i r s t  s i g h t  between the XIX T a c t i c a l  A i r  
Command and the Third Army." As a matter o f  f a c t ,  the author 
spreads his  p r a i s e  fo r  air -ground cooperation throughout the 
ent i re  account.

This volume i s  composed of three p a r t s :  Part  One, "Open 
Let ters  from Á f r i c a  and S i c i l y , "  which d e a l s  p r i m a r i l y  with 
the North A f r i c a n  and S i c i l i a n  i n v a s i o n ;  Par t  Two, "Oper-  
a t ion  O v e r l o r d , "  which comprises  the bulk o f  the m a t e r i a l  
presented and i s  an account of Third Army a c t i v i t i e s  from 
Brest  to the Cro ss i ng  of  the Danube and e n t er in g  Czechoslo-  
v a k i a  and Á u s t r i a  a t  the end of  the war;  and P a r t  T h r e e ,  
" R e t r o s p e c t ," in which the author  p r e s e n t s  h is  s u g g e s t i o n s  
and r e f l e c t i o n s .

As one proceeds through th i s  volume itbecomes i n c r e a s i n g l y  
apparent that the author i s  w r i t i n g  for  the record.  For th is  
r e a s o n , a g r e a t  amount of t e d io u s  d e t a i l  c o n c e r n i n g  the 
movement of p a r t i c u l a r  uni ts  and personnel  has been inc luded.  
However,  t h i s  c o n d i t i o n  has been somewhat a l l e v i a t e d  by 
Colonel  Paul D, Harkins ,  P a t t o n ' s  Chi e f  o f  S t a f f  through-
out the war.  His f i r s t - h a n d  knowledge and c a r e f u l  research  
r e f l e c t e d  in the fo o tn o t e s  and p r e f a c e s ,  g r e a t l y  enhances 
the v a l u e  o f  t h i s  document by c l a r i f y i n g  c e r t a i n  vague 
i l l u s i o n s  p a r t i c u l a r l y  with regard  to r e l a t i v e l y  obscure  
personnel .

—  «  —

J e t  Propulsion Pr og r e s s ,  by L e s l i e  E. N e v i l l e  and Nath ani e l  
F. S i l s b e e  (McGraw-Hill ,  $ 3 . 5 0 ) .

R e v i e w e d  b y  

M a j o r  R i c h a r d  E .  R y a n

HERE is a h i s t o r y  of the development of  the a i r c r a f t  gas 
t u r b i n e  e n g i n e s  of  Germany, G r e a t  B r i t a i n ,  and the 

United S t a t e s .  In as n o n - te c h n i c a 1 language as  the s u b j e c t  
p e r m i t s , the a u t h o r s  have d e s c r i b e d  the dev e lo pm e nt  o f  
in d iv id u a l  engines  as they occurred in each of  these  three
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countr ie s . Beginning in 1923,  when an NACA report concluded 
that " p r o p u l s i o n " by the react ion of a simple j e t  cannot 
compete, in any* r e s p e c t ,  with a irscrew propulsion at such 
f ly ing  speeds as are now in prospect ,"  they have traced j e t  
propulsion through i t s e a r l y  stages of painful  and enormously 
labor ious  growth to i t s  present  po s i t io n  wherein i t  has 
placed man on the threshold of a new t ra n s p o r t a i io n  e r a .

In t h e i r  d i s c u s s i o n s  of the development of i n d i v i d u a l  
engines ,  the authors  have presented t h e i r  m a t e r i a l  in an 
o rd er ly  manner. This  volume, u n l ike  most o th e rs  on the 
s u b j e c t ,  i s  not devoted pr im a r i ly  to the t h e o r i e s  of  j e t  
p r o p u l s i o n ,  but r a t h e r  i t  i s  a study of the t r i a l s  and 
t r i b u la t io n s  that the j e t  propulsion engineers encountered 
and how these d i f f i c u l t i e s  were success fu l ly  overcome.

However, w hi l e  N e v i l l e  and S i l s b e e  have been a b le  to 
accomplish t h i s  with very l i t t l e  use of weighty techni ca l  
terms and formulae,  they have impaired the r e a d a b i l i t y  of 
the book by introducing frequent lengthy discuss ions  of the 
constituent parts of certain engines,  down to, and including,  
the s i z e ,  number, and location of nuts ,  b o l t s ,  and r i v e t s .  
As a r e s u l t  of  t h i s ,  the reader  f re quen t ly  f inds himsel f  
bogged down in a maze of inconsequentia l  data .  Since the 
book was a p p a r e n t l y  w r i t t e n  f o r  readers  with a l i m ite d  
engineering background, i t  i s  unfortunate that such d e t a i l  
has been included.

As a source of general  information and a handy reference,  
th is  volume w i l l  undoubtedly be of va lue .  The bibl iography 
should be of c o n s i d e ra b l e  worth as a guide to a d d i t i o n a l  
material  on the subject .

Personnel  Research and Test  Development in The Bnreao of 
Naval Personnel, Edited by Dewey B. S tui t  (Princeton, $7.50).

R e v i e w e d  by  

Wa r r e n  G.  F i n d l e y

PERSONNEL RESEARCH is one of the many f i e l d s  of  research 
on which the m i l i t a ry  drew heavi ly  during World War I I .  

Reports on the AAF Aviation Psychology Research Program, in 
which se l e c t i o n  by s tanine  scores was so highly developed,
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are  now being published in nineteen volumes.  This  report  on 
the Navy program, in 22 ch ap ter s  by 27 a u t h o r s ,  d e s c r i b e s  
s i m i l a r  research and t e s t  development conducted by the Test  
and Research S e c t i o n  o f  the Bureau of  Nava l  P e r s o n n e l  in 
coop era t ion  with the C o l l e g e  Entrance Examination Board . 
Since the Navy's a i r  o f f i c e r  program was the r e s p o n s i b i l i t y  
of  the Bureau of  Medicine and Surg ery ,  i t  i s  not d is c u s s e d  
in t h i s  volume; but the s p e c i a l i z e d  t r a i n i n g  programs fo r  
such e n l i s t e d  personnel  as A v ia t ion  Ordnancemen, A v i a t i o n  
Radiomen, and A v i a t i o n  M a c h i n i s t ' s  Mates a r e  among those 
t r e a t e d .  O t h e r w i s e ,  m a t e r i a i s  r e l a t i n g  to o f f i c e r s  and 
e n l i s t ed  men are given equal a t te n t i o n .

An h i s t o r i c a l  d e s c r i p t i o n  o f  the t r a i n i n g  programs i s  
given f i r s t .  This i s  followed by s e v e r a l  chapters  descr i b ing  
the s e l e c t i o n  and c l a s s i f i c a t i o n  t e s t s  used . S t a t i s t i c s  are 
then presented to show that the s e l e c t i o n  and c l a s s i f i c a t i o n  
te s ts  were approximately as e f f e c t i v e  in p r e d i c t in g  achieve -  
ment in t r a i n i n g  schools  as are s i m i l a r  t e s t s  in p r e d i c t in g  
academic achievement in c i v i l i a n  schools  and c o l l e g e s .  Con- 
s t ruct ion  of the achievement t e s t s  fo r  the t r a i n i n g  programs 
i s  described in i n s t r u c t i v e  d e t a i l ,  r e f l e c t i n g  the ca re  and 
ins ight  e x e r c i s e d .  Since the book i s  intended f o r  personnel  
p s y c h o l o g i s t s , bas ic  s t a t i s t i c a l  measures a re  used through- 
out without exp la nat io n .

In measuring pe r s on a l  ad jus tment ,  o r d i n a r y  p e n e i1-and-  
paper adjustment quest ionnaires  were found to detec t  many of 
the persons s c r e e n e d  out by p s y c h i a t r i c  e x a m i n a t i o n .  War 
pr e ss u re ,  however,  prevented adequate v a l i d a t i o n  o f  e i t h e r  
the q u e s t i o n n a i r e s  or the p s y c h i a t r i c  exa minat ions  a g a i n s t  
the u l t i m a t e  c r i t e r i o n  of  adjustment  to r e g u l a r  duty  and 
combat.

A f i n e  c h a p t e r  on problems in e s t a b l i s h i n g  c r i t e r i o n  
measures in t ro duces  the l a s t  se c t io n  on fo l l ow-u p  s t u d i e s .  
Two s i g n i f i c a n t  f i n d i n g s  are  reported in the next c h a p t e r :  
that s u p e r v i s i n g  p e t t y  o f f i c e r s  agreed remarkably w e l l  in 
ranking e n l i s t e d  men on competence aboard s h i p ,  and that the 
men's s c o r e s  in the B a s i c  T e s t  B a t t e r y  p r e d i c t e d  t h e s e  
e s t im ates  of performance as  s u c c e s s f u l l y  as did the men's 
grades in t ra in ing  schools .

One chapter  a l s o  i s  devoted to q u e s t i o n n a i r e  s t u d i e s  of
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opinions on i n s t r u c t i o n  in Navy t ra in ing  schoo ls ,  on o f f -  
duty educational Ser v ic es ,  and on duty in amphibious forces.  
.The o pi n io ns  on t r a i n i n g ,  g iven by men working in the 
s p e c i a l t i e s  f o r  which they were t r a i n e d ,  i n d i c a t e  that  
instruction could have been improvedwith bet ter  instructors ,  
equipment more l i k e  that in the F l e e t , grea ter  opportunity 
to operate equipment, increased time in shop and laboratory,  
addit ional  demonstrations, and more time for  questions and 
d i s c u s s i o n .

The f i n a l  chapter  on problems for  f u r t h e r  study i s  in 
keeping with the emphasis on recommendations f o r  future 
planning which appears in the individual  chapters throughout 
the volume.

Ps yc hol ogica l  Warfare,  by Paul M. A. Linebarger  ( In fantry  
Jo u rn a l  Press ,  $ 3 . 5 0 ) .

0 ONE w i l l  doubt that Mr. Linebarger has wr i t ten  on a
su b je c t  about which we need much more understanding . 

His book suppl ies  a thorough and detai led analys i s  of  propa-
ganda in World War I I ,  and reviews much of the h i s t o r y  of 
psychology in w a r fa r e .  One would be hard put to f ind any 
aspect of the snbject  that he has not at least  touched upon. 
The author would doubtless protest this  statement because he 
a c tu a l ly  includes a l i s t  of unexplored su bjec ts  to intrigue 
the researcher.

I t  i s  the very complicated wealth of m a t e r i a l ,  however, 
which dismays the r e a d e r .  This i s  bolh a s t r e n g th  and a 
weakness of the treatment. The book w i l l  discourage many who 
ought to read i t .  I t  w i l l  continue to fa s c i nate  those whose 
le i s u r e  and i n c l i n a t i o n  motivate repeated reference to i t .  
It  w i l l  be inva luable  to the psychologica l  warfare o f f i c e r  
not only as a fund of techniques ,  but a l s o  as a s t o r e  of 
e s s e n t i a l  d o c t r i n e .

One might wish for  a much more trenchant handling of the 
su b je c t ,  e s p e c i a l l y  with respect to the theory and concept 
of ps yc hologica l  wa r fa re .  When Mr. Linebarger S t a t e s  that 
" p s y c h o l o g i c a l  s t r a t e g y  i s  planned a long the edge of

R e v i e w e d  b y

C h a p l a i n  ( L t .  Co 1 .  ) W a l l a c e  I .  W o l v e r t o n
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nightmare,"  he g i v e s  the impression that there i s  much that 
i s  fundamentally b i z a r r e  about the b u s i n e s s .  The impression 
i s  not completely d i s p e l l e d  by reading his  book. Because the 
subjec t  i s  admittedly complex, which the book proves beyond 
a doubt,  there i s  a need f o r  a l l  p o s s i b l e  c l a r i f i c a t i o n  of 
theory and concept i f  d i r e c t - t h i n k i n g  m i l i t a r y  men a r e  to 
gain from a study of i t .

The anthor  o f t e n  d e l i g h t s  and s u r p r i s e s  one with  the 
adroi tness  of h is  treatment and his a b i l i t y  to think "around 
the c o r n e r s . " '  I t  i s  doubted,  however,  that  he w i l l  e n l i s t  
many iç t h i s  new m i l i t a r y  s p e c i a l i z a t i o n . I t  i s  fea red  that 
p o t e n t i a l l y  c a p a b l e  o f f i c e r s  in t h i s  f i e l d  wi 1 1  be d i s -  
couraged by the book and re t rea t  in to  the opinion that  i t  i s  
a subjec t  f o r  the " l o n g - h a i r s . "

The author  i s  of the opinion that the United S t a t e s ,  by 
reason of  i t s  d e m o c r a t i c  s t r u c t u r e ,  c o u ld  not engage  in 
u a r f a r e  p s  y  c h o L o g t c a l L y  loaged, i . e .  employ a l l  n a t i o n a l  
ext e rn a i  fo rc es  fo r  ps ychol og ica l  e f f e c t  upon the c o l l e c t i v e  
minds of n a t i o n s  who a r e  i d e o l o g i c a l l y  in o p p o s i t i o n  and 
a c t i v e l y  engaged a g a i n s t  us .  This  t h e s i s  could  w e l l  s tand 
r e - e x a m i n a t i o n . A t r u l y  coordinated  " c o l d  war" would be a 
f a i r l y  c l o s e  a p p r o x i m a t i o n  of  t h i s  ty pe  o f  c o n f l i c t  in 
"peace t ime."

I t  i s  hoped t h a t  Mr . L i n e b a r g e r  w i l l  y e t  p rodu ce  a 
s h o r t e r ,  l e s s  complicated book. He has c e r t a i n l y  demonstrated 
that  he i s  c a p a b l e  o f  doing s o .  Le st  the r e v i e w e r  by the 
above c r i t i c i s m s  g i v e  the wrong i m p r e s s i o n ,  he goes  on 
record to say that  he w i l l  be Consult ing th i s  book f o r  many 
months to come, and with p r o f i t .

Peace or Power, by S i r  Harold B u t le r  (Faber and Faber,  L td . ,  
London, $ 4 .5 0 ) .

R e v i e w e d  b y

C a p t a i n  P a u l  J .  S t e r n e ,  J r .

T HE DREAM of an e f f  e c t i v e  i n t e r n a t  i ona l  o r g a n i z a t i o n  
which could c o n t ro l  the i n c i p i e n t  power urges of rogue 

nat ions  and prov ide  a world agency f o r  the advancement of 
economic w e l l -b e in g  and the spread of  humanitarianism i s  not 
a new concept in world p o l i t i c a l  thought .  The f a i l u r e  of
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such o rg a n iz a t io n s  , u n f o r t u n a t e l y , a l s o  i s  not a new ex-  
perience for the world.

The s t o ry  of the f a i l u r e  of the League of Nations,  the 
f i r s t  r ea l  attempt at an organization of nat ions ,  was told 
by S i r  Harold B u t l e r  in another book, The Lost  P e a c e .  In 
Peace or  Power ,  the same author g ives  a c l e a r  and e a s i l y  
read account of the events  in the years  between w a r s . A 
p a r t ia l  f a i l u r e  of democracy, he fe e l s  , caused the downfall 
of the League.

This fa i lu re  of democracy led to the r i se  of the react ion- 
ary r ig h t ,  u l t im a t e l y  to Mussolini and H i t l e r ,  and to the 
Japanese m i l i t a r i s t s .  Fascism in I t a l y ,  Nazism in Germany, 
imperia l i sm in Japan , a r i s i n g  Communist dream of world 
domination in R ú s s i a ,  a l l  fed by the f i r e s  of  power and 
national ism,  were opposed in the assembly of the League by 
only two democracies,  England and France,  both weakened by 
economic i l l s .  As the League could only succeed as a meeting 
of free men of free  nations,  when the majority of the powers 
did not conform to t h i s  post u la te  the League was doomed.

In a s e r i e s  of  c l e a r - c u t  chapters ,  the author analyzes 
the e f f e c t  of the war on the peoples o f  Europe.  Russian 
history i s  discussed in some d e t a i l ,  as i s  the e f f e c t  which 
Russian p a r t i c i p a t i o n  in the v i c t o r y  has had on h i s t o r i e  
Russian imperial  d e s i r e s .  The old ide a i s  of Leninism have 
e n t i r e l y  d is appe are d ,  leav ing  only a Bolshev ik  empire to 
replace that of  the Czars.

The author b e l i e v e s  that the resurgence of the S l a v s ,  
epitomized by the Russian advance into Western Europe, is 
only counter-ba lanced by the impact which America by her 
assumption of  the r e s p o n s i b i l i t i e s  of  power has made in 
Europe. I t  i s  th i s  fact  which has brought the question of 
peace or power to prominence again.

War today i s  not ended with the defeat  of an army, which 
d ef ea t  , has l i t t l e  a f f e c t e d  large  masses of the people .  
l o t a l i t a r i a n  war i s  war of a l l  the people.  Thus , power is 
the assembling of a l l  forces  within a nat ion.  It fo l lows ,  
there fore ,  that defeat  of  this  power i s  destruet ion of the 
people.

The decision which must be made, according to S i r  Harold 
Butler ,  i s  whether or not the great nat ions—and i t  must be
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only the great  nat ions as power has reached such proport ions 
that  s m a l l  n a t i o n s  no longer  m at ter  in the d e c i s i o n - - c a n  
r e a l i z e  the impl i ca t io ns  of  another surrender  to the nemesis 
of power, and can construct  the framework of an organizat ion  
f o r  peace . He does not envisage  an i d e a l i s t i c  c o o p e r a t i o n ,  
but d e s p i t e  p r e s e n t  S o v i e t  a t t i t u d e s  toward the United  
Nations,  he i s  not p e s s i m i s t i c .

The r u le r s  o f R ú s s i a ,  the author t h í n k s , a r e  p r a c t i c a l  men, 
and in the continued f i rm,  calm reso lut ion  of  America and the 
West, he sees  the means tof orc e  the Po l i tburo  to a p r a c t i c a l  
d e c i s i o n  f o r  pe a c e .  The p o l i c y  which the Western n a t i o n s  
shou ld  adopt i s  s t r e n g t h ,  i n d i v i d u a l l y , through s o c i a l  
l i b e r a l i s m  and democratic  p r o c e s s e s ,  and s t r e n g t h ,  c o l l e c -  
t i v e l y ,  through mutual  r e s p e c t  f o r  each o t h e r  and f o r  the 
in t e r n a t io n a l  organization they have co n st r u c te d - - t h e  United 
Nations.  R ú s s i a ,  confronted by a democrat ic  power equ al ing  
i t s  communist t o t a l i t a r i a n  s t r e n g t h  must s e e  t h a t  world 
domination through world revolut ion i s  only a dream and must 
f i n a l l y  come i n t o  the community of  na t io ns  as a f r i e n d ,  i f  
she cannot bring h e r s e l f  to do so as  a brother .

—  <& —

The Fr on t i e rs  of F l i g h t ,  by George W. Gray (Al fred A. Knopf, 
$ 6 ) .

R e v i e  w e d  b y  
M a j o r  J e s s u p  D.  Lov,*;

T HIS BOOK cannot be described as required reading f o r  the 
m i l i t a r y  airman. I t  does,  however, c o n s t i t u t e  genera l ]y  

informative  and at times i n t e r e s t i n g  supplementary reading 
fo r  o f f i c e r s  concerned with the tec hni ca l  problems of  a i r -  
c r a f t  development.

De sc r ib ed  a r e  the a c t i v i t i e s  and a c h ie ve m en t s  of the 
National Advisory Committee for  Aeronaut ics  from i t s  meager 
beginning in 1 9 1 5  down through two world wars and twenty-  
f i v e  y e a r s  o f  p e a c e f u l  a e r o n a u t i c a l  deve lo pment  to i t s  
P r e s e n t  day pro minence  as the l a r g e s t  s i n g l e  r e s e a r c h  
organization in a v i a t i o n .

The a c t i v i t i e s  o f  the l a b o r a t o r i e s  arid t .heir  s u b o r d i -  
nate  groups a r e  i l l u m i n a t e d  by d e t a i l e d  d i s c u s s i o n s  o f
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representa i ive  problems in each f i e l d  of study.  The f i e l d s  
covered include wind tunnels ,  se a p la n e s ,  v i b r a t i o n ,  com- 
p r e s s i b i l i t y , a i r f o i l s ,  s t a b i l i t y  and c o n t r o l ,  loads and 
s t ru ctu re s ,  engines,  prope l le rs ,  j e t  propulsion,  and super- 
sonic flow. The problems described under these topics  vary 
from test ing the overa l l  aerodynamic q u a l i t i e s  of a complete 
a i r c r a f t  in the f u l l - s c a l e  tunnel,  down to the design of a 
r i v e t  or a valve  stem.

In addition tocovering s p ec i f i c  problems handled by NACA, 
the author exp la ins  in simple non-technical  language,  for 
the layman rather  than the professional  airman, the p r i n c i -
pies of aerodynamics and propulsion.

Mr. Gray has been wr i t i ng  about the advance of Science 
for  over twenty years and this book c le ar ly  demonstrates his 
a b i l i t y  to describe  and explain s c i e n t i f i c  matters in c l ear  
non-technical  language that the genera l  reader can under- 
stand. He shows high competence for weaving the m ult ip l i c i t y  
of d e t a i l s  into an order ly ,  coherent narrat ive .  At times his 
e f f o r t s  to add co lor  and l i f e  to research and development 
are forced.  The i n j e c t i o n  of suspense and excitement into 
routine development problems seems unnatural.

Throughout the book the author shows an increasing awe at 
the wonders of NACA. He begins by d e s c r i b i n g  NACA as the 
greatest  s i n g l e  research organization in a v ia t io n  and pro- 
ceeds to impress the reader with the fa c t  that i t  i s  not 
only the gre’a t e s t  but v i r t u a l l y  the only organization deal-  
ing with aeronautics.  By including basic aerodynamic theory 
as an in teg ra l  part of the descr ipt ion of NACA, by mention- 
ing NACA engineers frequently and by name, and by only vague 
and very in f requent  mention of any organizat ion  or person 
not a part of NACA, the author creates the i l l u s i o n  that the 
fundamental  p r i n c i p i e s  of  aerodynamics and pro p u ls io n  
are products of NACA. NACA may be the la rg e s t  organization 
of i t s  kind in a e r o n a u t i c s ,  and i s  undoubtedly a great  
organizat ion ,  but i t  i s  only one of a large team concerned 
with a e r o n a u t i c a l  research and development.  I t s  po s i t io n  
in the a i r c r a f t  development f i e l d ,  al though a neces sary  
and important one, i s  not as portrayed by Mr. Gray.
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Nuremberg: The Facts—The Law and the Conseqnences, by Peter 
Calvocoressi (Macmillan, $2.75).

R & v i  e w e d  b y  

C o l o n e l  D a l e  O. S m i t h

FEW AUTHORS have had the co ura ge  or  the o b j e c t i v i t y  to 
a n a l y z e  the war c r im e s  t r i a l s  in t h e i r  t r u e  l i g h t ,  

s t u d y in g  both s i d e s  of the problem,  and then p u b l i s h i n g  
t h e i r  f i n d i n g s  in an unbiased manner. Mr. C a l v o c o r e s s i  i s  
most dec idedly  not one of those few. One need only read the 
f i r s t  c h a p t e r  to r e a l i z e  that  the a nth or  has a deep p r e -  
c o n v i c t i o n ,  and soccee ding  c h ap ter s  s e r v e  only to conf i r m  
t h i s .  A l l  of  the arguments j u s t i f y i n g  the t r i a l s  a r e  
repeated,  while the argnments opposing the t r i a l s  are  e i t h e r  
scrupulously  ignored or passed o f f  with the most vapid type 
of r a t i o n a l i z a t i o n  .

For example,  on page 65 the cross-examinat ion  of Goering 
i s  d i s c u s s e d ,  as f o l l o w s : "Mr. J u s t i c e  Jackson t a c k l e d  him 
f i r s t  and Goering got the b e t t e r  of  him. A f t e r  a good s t a r t  
Jackson got tang led  up in h is  own documents,  one of  which 
had been m i s t r a n s l a t e d  and another  m i s i n t e r p r e t e d  by him. 
He was i n s u f f i c i e n t l y  prepared,  unable to stop Goering from 
making speeches and apparently  un fam i l i a r  with h is documents. 
His inadequate knowledge of his su b je c t - m at te r  began to show 
and f i n a l l y  Goering made him lose  h is  temper.  Go er in g ,  who 
was o b v i o u s l y  s c o r i n g  h e a v i l y  on p o i n t s ,  could a f f o r d  to 
hold h im s e l f  in and l e t  the p r o s e c u t i o n  make i t s e l f  look 
s i l l y ,  but the t a b l e s  were turned when S i r  David Maxwel l -  
Fyfe took o v e r . "

I t  may ap p ea r  from t h i s  q u o t a t io n  tha t  the a u t h o r  i s  
being u n p re jud iced , yet  not one s i n g l e  quotat ion of Go er in g ' s  
testimony i s  g i v e n .  I f  Goering conducted such a s k i l l f u l  
de fens e ,  as suggested  a b o v e , perhaps the r ea d er ,  to get an 
o v e r a l l  v ie w of  the q u e s t i o n ,  would l i k e  to l e a r n  what 
Goering had to s a y . ^n the o th er  hand, e i g h t  pages in the 
Appendix are  devoted to the d is s en t i ng  opinion on Schacht,  
who was a c q u i t t ed .  By inc luding t h i s  d i s s e n t i n g  opinion and 
f a i l i n g  to in c lu d e  defense tes t imony,  the author  s u g g e s t s  
t h a t  not on ly  did the accuse d l a c k  a d e f e n s e  worth 
mentioning, but that the a c q u i t t a l  of  Schacht was a mistake.
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Concerning Goering's suic ide ,  the author has this to say:  
"From Goer ing 's  point of view this l a s t  piece of smartness 
was probably i l l - j u d g e d .  A f i n a l  appeal  to German public 
opinion from the s c a f f o l d  might have bred b ig ge r  conse- 
quences." This point smacks of wishful  thinking,  and i s  not 
a unanimous view. Every school ch i ld ,  even in this  country, 
looks upon the c l a s s i c  s u i c i d e  of  Han niba l ,  the g r e a t  
Carthaginian  l e a d e r ,  upon his  capture by the Romans, as 
h e r o i c .  More r e c e n t l y ,  the s u i c i d e  of Jan Masaryk in 
Czechoslovakia was hailed by the democratic world as a noble 
gesture of pr o test .  Is i t  not l i k e l y  that the German people 
look upon Goering's  suicide in a s imi lar  l i gh t?

The author of Nuremberg  bases many of his  arguments on 
sweeping a s s e r t i o n s ,  oneofwhich he makes on page 4 2 . "Those 
who advocated r e s t r i c t i n g  the Nuremberg t r i a l s  to charges 
based on the commission of well-understood War Crimes to the 
exc lus ion  of the charge of planning and waging a g g r e s s iv e  
war ignored one very important point.  I t  is  the planning and 
the waging of aggress ive  war which are the f ons  et  o n g o  of 
a l l  c r im es . "  In view of the author ' s  avoidance of a d e f i -
ni tion of " a g g r e s s i v e  war , "  and in c o n s i d e r a t i o n  of the 
In ter nat ional  M i l i t a r y  Tr ibunal ' s  s t r i c t  r e f u s a l  to define 
the s l i p p er y  term, we are l e f t  with a very hazy p icture  of 
what the nf ons  et  o n g o  of a l l  crimes" might be.

No mention i s  made by the author of the thought-provoking 
defense of von Ribbentrop, who sa id :  "When I went to Marshal 
S t a l i n  in 1 9 3 9  he did not d i s c u s s . . . the German-Polish con- 
f l i c t  on the basi s  of the Kellogg-Briand P a c t . . . .  The con- 
duct of the war in 1 9 3 9  was not considered an internationa 1  

cr ime.  Otherwise I could not repeat nor exp la in  S t a l i n ' s  
telegram at the end of  the Pol i sh  campaign,  which read:  
'The fr iendship of Germany and the Soviet  Union i s  based on 
the blood that has been shed commonly, and has a l l  prospects 
of being enduring and s t e a d f a s t . ' "

In th is  rev iewer ' s  opinion, Mr. C a lv oc o re s s i ' s  book con- 
t r ib u t es  l i t t l e  to an understanding of the impl icat ions  of 
the Nuremberg t r i a l s .

4-
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B R I E F E R  C O M M E N T  
• • •

The P r i c e  o f  Power ,  by Hanson W. 
Ba l d wi n .

MR. BALDWIN has based thls remark- 
able book upon the re su lt s  of a 
study group of the Forelgn Pollcy 
Assoelatlon. The group's objectlve 
was "to dlscuss the meanlng of the 
technologlcal and po l l t lca l  revo- 
lutlon to the s trateg lc  posltlon 
of the United States and to de-
termine, l f  posslble, the conse- 
quentlal e ffects  upon our mllltary 
and forelgn pollcy ."  As m ll l tary  
editor Of the New York T i n e s ,  Mr. 
Baldwin was a h lghly  q u a l l f l e d  
chalrman for the group. Recognlzlng 
the l lk e l lh o o d  and awful portent 
of World War I I I ,  the volume 
attempts to shew how America can 
mobilize her natlonal economy ln 
p e a c e t  lm e - - h e r  c om m o dlt les ,  
weapons, lndustry, productlon; her 
government and personnel ;  her 
t r a n s p o r t ,  her communlcat1 on 
systems and c l t le s ;  her sc len t l f lc  
r e s e a r c h ;  her l n t e l l l g e n c e  
S e r v i c e s  so  that  she w l l l  be 
adequately prepared for total  war. 
No s e r l o u s  s tu d en t  of modern 
strategy  can afford to mlss thls  
book; It ls a superior estlmate 
of the overall sltuatlon.

Bar Per $3.75

The A i r  O f f i c e r ' s  G u i d e .

A LTHOUGH p a t te rn e d  a f t e r  the 
popular O f f i c e r ’ s Gu i d e ,  thls new 
mllltary encyclopedla ls d lrect ly  
slanted at Air Force Office rs .  Its 
pages are packed wlth pertlnent, 
up-to-date Information coverlng 
hundreds of s u b j e c t s  such as 
retlrement, discipline and tra ln -  
Ing, d e c o r a t lo n s ,  le a d e r s h lp ,  
Insurance,  and customs of the 
Service. Included ls a chapter op 
the hlstory of the Air Force. The 
new Guide  a is  o conta lns a detalled

survey of the National M l l l ta ry  
Establlshment and lncludes compre- 
henslve sec t lo ns  on the organl- 
zatlon of each of the three major 
S e rv ic e s .  The Air Force 's  broad 
educatlonal program ls  descrlbed 
ln the c h a p t e r ,  " E d u c a t lo n a l  
System of the Air Force,"  whlch 
outllnes the purpose behlnd the 
program and cata logues  and de- 
scrlbes the currlculums and other 
s lg n l f lc a n t  data of The Air Unl- 
v e r s l t y  and the varlous Service 
sc h o o ls .  Charts ,  dlagrams, and 
p h o t o g r a p h s  a r e  g e n e r o u s l y  
sprlnkled throughout the volume. 
Both a c t i v e  and l n a c t l v e  a l r  
o f f l c e r s  w l l l  f lnd  t h l s  handy 
reference va lu ab le .

H i l i t a r y  S e r v i c e  $3 . 50

S u r v i v a l  i n  the  A i r  Age ,  by the 
P r e s i d e n t ’ s A i r  P o l i c y  Commission.

THE FUTURE s e c u r l t y  of t h l s  
country ls primar l l y  de pende nt On 
the strength of l ts  a l r  arm. Such 
ls the essence of thls thoughtful 
report whlch outllnes ln d e t a l l  
the goals we must pursue to attaln 
adequate Air Power. The a l r c r a f t  
lndustry and the commerclal a l r  
llnes must a is  o be made healthy. 
The com m iss io n  r e a l i z e s  the 
f in a n c ia l  burden w l l l  be heavy, 
but that " s e l f  preservatlon comes 
ahead of economy." By 1 January 
1953,  the Commission argues, we 
mlght reasonably expect an atomlc 
attack agalnst us. No professlonal 
m ll l tary  alrman should mlss thls  
v i t a l  document.

Government  P r i n t i n g  O f f i c e  $0 . 75

A m e r i c a ’ s D e s t i n y ,  by  He r ma n  
F i n e  r .

THE THESIS of th ls  book ls  that 
lt ls Amprlca's destiny to assume
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the pos l t lon  ln world p o l ic ie s  
that was formerly held by England . 
I t  ls  sheer  romant lc lsm, says 
Professor Finer, to thlnk that we 
can a r r l v e  at world peace by 
creatlng a world s tate .  National 
d l f ferences  are too many. Force  
must be used to malntaln peace. It 
ls not yet posslble to exert force 
through the United Natlons—some 
great power must provlde l t ,  and 
that  power must be the United 
S ta tes .  There ls a power vacuum 
ln the world today whlch w l l l  be 
f l i led  by elther the U.S.A. or the 
U.S.S.R. It ls Amerlca's duty to 
be "the c h le f  sa lv a t lo n  of the 
world." Thls ls a learned book and 
a passlonate defense of democracy. 
It makes aslgnlf lcant contrlbutlon 
to an understandlng of our present- 
day dllemma.

Macmi l l an  $5

A m e r i c a n  F o r e i g n  S e r v i c e ,  by 
J .  Ri  v e s  C h i l d s .

IN ITS posltlon as "the eyes and 
ears of the United States abroad" 
the American Foreign Service has 
become one of the most v i t a l  
organlzatlons of government. Its 
development, relatlonshlp wlth the 
State Department and other govern-
ment agencies, lntrlcate mechanlsm, 
personnel, and other component 
parts are f u l l y  treated ln thls  
book. The author descr lbes  the 
d e l lcate  problems of dlplomacy, 
the n e c e s s l t y  fo r  d lp lo m a t lc  
protocol.  Thls profess lon  ls a 
c a r e e r  s e r v l c e  open to w e l l  
lnformed men wlth ln lt la t lve .  For 
those who want Information on the 
pay rates, regulatlons, beneflts, 
and varlous posltlons open, the 
f u l l  text of the Foreign Service 
Act of 1946 ls  lncluded.

Hol t  $u

P s y c h o l o g y  and M i l i t a r y  P r o -  
f i c i e n c y ,  by  C h a r l e s  W. B r a y .

THIS book ls the o f f l c l a l  hlstory 
of the Applied Psychology Panei

of the National Defense Research 
Commlttee, of whlch the author 
was at f l r s t  technlcal a Ide, and 
la ter  c h le f .  Successes wlth gun 
crews, nlght lookouts, radar oper- 
a to r s ,  and other personnel are 
presented as examples of what can 
be accompllshed by psychology when 
applled to military problems. The 
f i n a l  c h ap ter ,  "The Future of 
Mil itary Psychology," emphaslzes 
th at  the " s u c c e s s  of fu tu re  
psychologleal  e f f o r t s  to reduce 
huma-n e r r o r  ln the m i l i t a r y  
sltuatlon" rests wlth the Services 
themse lves.

P r i nc e t on  Uniu.  $3.50

The F a r  E a s t ,  by P a u l  H i b b e r t  
C l y d e .

J  A PA N1S ATTACK on Pearl Harbor 
was one expresslon of pcwerful and 
complex revolutlonary forces whlch 
have long been s t l r r l n g  ln the 
Orlent. Asla 's  contemporary revo-
lut lon ls a chlld ofwesternlzatlon 
and modernlzatlon. Its  character 
has been shaped by the lmpact 
of European and American thought 
and act lon upon the t ra d l t lo n a l  
cultures of the East. The socle-  
t l e s  whlch w l l l  emerge from the 
presen t  chãos of change have 
not yet  taken shape.  They are 
be lng fashloned by c o n f l l c t ln g  
patterns of thought and act lon. To 
those who s e e k  an h l s t o r l c a l  
lntroductlon to thls eastern Asla, 
to a revolutlon that we have ln 
part created and wlth whlch we are 
now ln extr lcab ly  lnvolved, thls  
book ls addressed.

P r e n t i c e - f í a l l  $?.65

How to S t op  the Ru s s i a ns - - Wi t hou t  
War, by F r i t z  S t e r n b e r g .

BY FIRMLY a l ly ln g  ourselves wlth 
non-communlst, ant1-react lonary  
forces ln Europe— prlmarlly the 
democratlc  soc la l l s t s - - w e  can 
avold war wlth Russla. Slnce war 
wlth the S o v l e t s  would only
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resu lt  ln barbarlsm for most of 
the world, our sa lvat lon  l ie s  ln 
bulldlng up Europe economlcally 
and p o l l t l c a i l y  lnto  a s t ro n g  
unlted force to act as a buffer 
between the two leadlng g lo b a l  
powers-. Thls volume l s  slmply  
constructed and a 1 1  the author's 
war-cures are c a r e f u l l y  spel led 
out. The only alternatlve to thls 
program, he warns, ls war.

John Day $2

F a r e w e l l  to Eur opean H i s t o r y ,  by 
A l f r e d  Webe r .

HISTORY up to the present ls seen 
by the author as an ln t e r p l a y  
of conquest, of the appearance r>f 
one domlnant power a fter  another. 
Thls perlod ls over. The Europe 
of the future w l l l  be only a part 
of a vast ly  greater unlt slnce the 
materiais for l t s  domlnance over 
the world have been consumed. The 
extraordlnary dynamlc force of the 
West resulted ln the technologlcal 
r e v o l u t l o n ,  the exp an s lo n  of 
c a p l t a l l s m ,  and the w o r l d ' s  
unprecedented populatlon growth. 
But Europe became a prey to l t s  
own d l v l s l o n  and l t s  o rd er  
d ls lntegrated ln the wreckage of 
two w orld  w a r s .  Now th at  the 
separate natlons have played out 
thelr h l s t o r l c a l  p a r t s ,  f r e s h  
world concepts are e ssen t la l  for 
man's survlvai .

Yale Univ.  $3.75

I Saw PoJ and B e t r a y e d ,  by Ar t hu r  
B l i s s  Lane.

THOSE WHO b e l l t t l e  the S o v le t  
menace w l l l  be hard pressed to 
g lo ss  over the lndlctments  of 
Russlan p o l l t l c a l  methods and 
lmperlallstlc alms as presented ln 
thls volume by the former (1 9 4 4 - 
1947) Unlted States Ambassador to 
Poland. The Reds, through the 
communlst controlled government 
at Warsaw, created a t e r r o r l s t

pollce State. Pol lt lca l  opposltlon 
and freedom of speech have been 
wlped o u t .  The J a n u a r y  19 4 7  
electlons were a farce, belng won 
for the communlsts by duress and 
other strong-arm devlces peculiar 
to the Gestapo. Of the future, the 
author has th ls  to re p o r t :  "He 
[ S t a l l n J  w l l l  proceed on h ls  
p o l l c y ,  whlch was a l s o  that of 
Hitler, of selz lng control, State 
by State,  u nt l l  he obtalns world 
domlnatlon.. . or untll he meets the 
effectlve reslstance of a stronger 
pcwer.. . . "

Bobbs -Mer r i l l  $3 . 50

S i nce  1900,  by Oscar  T. Barck,  J r .  
and Nelson M. B l a k e .

FRESH lnterpretatlons of contempo- 
rary American history are requlred 
for an understandlng of the role 
of thls  natlon ln world a f f a l r s .  
In thls book, subtltled a H i s t o r y  
o f  the Uni ted S t a t e s  in Our Times ,  
the authors  hope to  provlde a 
frame of reference that w l l l  be a 
gulde to wlse p o l l t l c a l  and eco- 
nomlc actlon. To accompllsh thls  
purpose they have devoted a major 
portlon of thelr space to the two 
llnes of development whlch seem to 
them most lmpresslve—the steady 
expanslon of the fu n c t lo n s  of 
government todeal wlth the ccmplex 
problems of a new age and the 
ln c r e a s ln g  lnvolvemerit of the 
Unlted States ln global p o l l t lc s .  
An element of tlmellness ls added 
by the numerous use of p o l l t l c a l  
cartoons from newspapers a l l  over 
the country.

Macn i l l an  $U.75

F a l l e n  Sun, by Noel  F.  Büsch.

RESURRECTED ln part from a r t l c le s  
appear lng  ln L i j  « and H o r i z o n  
magazines, thls l s  one newsman's 
report of the "occupatlon of the 
oldest country ln the world by the 
newest." Closely  examlned ls the 
o cc u p at lo n  m achlnery  and the
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character of the Japanese people 
and the lr culture. To the questlon 
"Is the occupatlon a success?" the 
author's  reply  ls "Yes!"  But ln 
Japan, as elsewhere ln the world, 
the shadow of communlsm ls ever 
present. The Japanese are sub- 
servlent people, e a s l ly  coerced. 
Should our forces evacuate, as lt 
ls eventually lntended, the former 
lsland Emplre mlght be easy prey 
to the Sovlets.

Appleton-Century  $2.50

The Uni t e d  S t a t e s  in the Pos t war  
World,  e d i t e d  by Wi1 1  iam B. Wi l lcox 
and Robert  B. H a l l .

IN 1945 the unlverslty of Mlchlgan 
he ld a summer c o n fe r e n c e  to 
dlscuss the problems "that under- 
l le  the peace." Thls volume ls a 
c o in p l la t lo n  of  the l e c t u r e s  
d e l lv e re d  at  that  g a t h e r ln g .  
Then— to the le c t u r e r s - - fu t u r e  
world peace was not the enigma 
lt  ls today. Hlgh hopes were held 
for the United Natlons. Of Russla, 
l t  was s a l d r  " l t  Is d o u b t fu l  
wnether her l n t e r e s t  l i e s  ln 
contestlng the leadershlp assumed 
by the United States ,  or ln en- 
dangerlng the peace a f t e r  a war 
whlch has been more c o s t l y  to 
her than to any other power." 
included are lectures on In te r -
n a t io n a l  economlc, m l l l t a r y ,  
educatlonal, pollt lcal ,  and social 
problems.

Univ.  o f  Michigan $U

U n k n o w n  G e r m a n y ,  b y  H a n n a  
Ha f k e s b r  i n k .

FROM LETTERS, d la r le s ,  and. auto- 
blographles, most of them wrltten 
by s o ld le r s ,  the author deplcts 
the u n o f f l c l a l  Germany of World 
War I. Here, from the f l r s t  burst 
of en thuslasm  fo r  the war ln 
August 1 9 1 4 ,  through the d l s -  
l l lus lon  and revulslon that le f t  
f l n a l l y  only the sustalnlng hope

of a better world to be wrought 
from the sacr l f lce ,  ls the Germany 
behlnd the fa lse  front of the lr 
propaganda and ours .  The book 
tr les  to present the war from the 
polnt of vlew of the average 
human be lng and ls less concerned 
w lth  p o l l t l c a l  and economlc 
factors.  Those lnterested ln the 
State of mlnd of the German people 
durlng the wars, as well  as the 
psychology of the so ld le r ,  w l l l  
flnd thls volume useful.

Tale Oniu.  $2.50

S i l v e r  Wings,  by Edwin L.  Wi lbur  
a n d  E s t e l l e  R.  S c h o e n h o l t z .

AIR VETERANS of the Chlna-Burma- 
Indla theater w l l l  encounter many 
old frlends ln these pages. Each 
e pis ode—the volume Is composed 
of a ser ies  of short anecdotes — 
has a f a c t u a l  b a s l s ,  and the 
characters are genulne pllots and 
alrmen who served ln that sector. 
Some of the ta le s  emanated from 
b u l l  sess lons ;  others were con- 
s t r u c t e d  from a u t h e n t l c a t e d  
records.A1 1  are slmply fabrlcated. 
General H. H. Arnold has wrltten 
the pre face ,  and a r t l s t  Milton 
C a n l fP s  drawlngs are generously 
scattered throughout. Proflts from 
thls book.wlll go to the Air Force 
Aid Soclety.

Apple t on-Cen tury  $2.50

F l y i n g  Mi nut e  Men, by R o b e r t  E.  
Neprud.

DURING THE past war thousands of 
our c l t l z e n s  from a l l  walks of 
l l f e ,  most of whom were unable to 
meet the quallf lcatlons of mllltary 
Service,  Jolned a c l t l z e n s '  Air 
Force—the C iv i l  Air Patrol. Thls 
was a tenaclous "vclunteer organl- 
zat lon pledged to the n at lo n 's  
defenses."  These patrlots routed 
out enemy subs, performed rescue 
mlsslons, towed targets for antl-  
a l r c r a f t  t r a l n l n g ,  and f lew
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c our ler mlsslons. They flew thelr  
cubs, S t ln s o n s ,  and other t ln y  
a l r c r a f t  month a f t e r  month on 
hazardous, e s s e n t l a l  m lss lo n s ,  
th e re b y  f r e e l n g  Army and Navy 
p l l o t s  fo r  combat d u ty .  CAP's 
achlevements are aptly  revealed ln 
chis l l v e ly  hlstory.

D u e l l ,  Sloan and Pearce $3

From F i j i  Through the F h i l i p p i n e s ,  
e d i t e d  by L t .  C o l .  B e n j a m i n  E.  
L i p p i n c o t t .  P a i n t i n g s  by  S t a f f  
S g t .  Rober t  A. L a e s s i g .

THE WARTIKE record of the 1 3 t h  
Air Force ls hlghly warth te l l ln g .  
It ls the story of a l r  unlts whlch 
operated over mll l lons of square 
m lles  of  land and s e a ,  whlch 
knocked out Rabaul, and whlch led 
the drive for the recapture of the 
Phlllpplnes. Thls narratlve of the 
l3th Air Force ls dellneated by a 
unlque method. A r t l s t  R obert  
Laessig has palnted 96 fu l l-page 
water c o l o r s ,  1 6  of whlch are 
reproduced ln natural colors  and 
30 ln duo-tone. There are s t l r r ln g  
reproductlons of a l r  engagements; 
plcturesque sk e tc n es  of c o r a l -  
enclrc led  t r o p i c a l  l s la n d s ;  a l r  
vlews of remote landlng s t r l p s ;  
paintings of crew members at work 
and at play. The resu lt  ls one of 
the f r e s h e s t ,  most e x h l l a r a t l n g  
unlt histories  of the war.

M a c n i l l a n  $10

Amer i can Di p l o ma c y  in A c t i o n ,  by 
R i c har d  W. Van A l s t y n e .

EMBRACING the l a t e s t  moves ln 
power p o l l t l c s ,  th ls  new ed lt lon  
of a lead lng  book on A m erica 's  
role ln world a f f a l r s  ls revlsed 
throughout. Modernlzed are  the 
chapters on the defense of North 
America, s o l l d a r l t y  and the Gocd 
Nelghbor P o l lcy ,  and the Second 
World War. The author’ s method of

presentlng dlplomatlc h ls to ry  ls  
to  focus a t t e n t l o n  on the e v o -  
lutlon of pollcy rather than mere 
turn of events. Recognlzlng three 
e x l s t l n g  u n d e r l y l n g  c o n c e p t s  
lnevltably assoe lated wlth American 
diplomacy—s e c u r l t y ,  expanslon, 
and n e u t r a l l t y — the author  has 
a r ra n g e d  h l s  s t u d l e s  ln t h re e  
parts :  Part I, "S ecu r l ty  and the 
Monroe D o c tr ln e ; "  Part I I ,  "Ex-  
panslon and the Concept of Manlfest 
D e s t ln y ; "  Part I I I ,  " N e u t r a l l t y  
and Isolat lon."

S ta n fo rd  Univ.  $5

De mocracy  and P r o g r e s s ,  by D a v i d  
McCord Wright .

PROFESSOR Wright says  t h l s  book. 
"represents  an attempted genera l  
synthesls of the whole problem of 
democratlc progress from the polnt 
of vlew of phllosophy, government, 
economlc pollcy, and International 
r e l a t l o n s .  I t  ls  an attempt to  
lnterpret our culture to ourselves 
ln terms of the values of our own 
time, and to forecast l ts  f a t e . . . . "  
Such polnted questlons are asked 
as ,  what klnd of Democracy? How? 
Why? Whlther? The author flnds hls 
answers ln a soc le ty  based on the 
values of sympathy, mutual respect, 
and cooperatlon.

Macmil  lan $ 3 . 5 0

A H i s t o r y  o f  World C i v i  1 i z a t i o n , 
by J ame s  E.  S w a i n .

DESIGNED as a baslc col lege leve i  
tex t ,  th ls  ls  the second e d l t lo n  
of Professor Swaln's conclse world 
hlstory .  P o l l t l c s ,  a r t ,  r e l l g lo n ,  
l l te ra tu re ,  so c le ty ,  and economlc 
progress are covered from e a r l le s t  
times to  the p re se n t ,  w lth  the 
t w e n t le th  cen tu ry  as the f o c a l  
polnt l n a l l  prevlous developments. 
New m ater ia l  covers such recent  
events as attempts belng made to
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sett le  World War II,  and present- 
day c u l t u r a l  and s c l e n t l f l c  
changes, lncludlng the dlscovery 
and use of atomlc energy. Nation-
wide adoptlon by American colleges 
and unlvers lt les  has made tnis a 
standard work ln lts f le ld .  broad 
In scope and condensed ln presen- 
t a t lo n ,  l t  l s  one of the best 
surveys of world c lv l l l z a t  lon.

McGraiv-H i l l . 50

H i g h w a y s  in t he  S k y ,  by Ma j o r  
Louis  Shores .

IN NOVEMBER OF 1938  the Army 
Airways Communlcat 1 on System, 
lnsplred by a few radlo-mlnded 
alrmen who understood the urgency 
of a mll ltary hlghway network ln 
the skles ,  was born. Up to Pearl 
Harbor lt had charted the alrways 
of the Western Hemlsphere. When 
war carne the AACS began to bulld 
a l r  highways over the e n t l r e  
world. Thls v i ta l  global Communi-
cations organlzatlon was manned by 
a small but determlned group of 
radio operators, cryptographers, 
control-tower operators, and other 
sp ec la l ls ts .  Thls ls thelr story.

Barnes í  Noble $3

The P o r t a b l e  V e b l e n ,  e d i t e d  by 
Max Le rne  r .

LATE ST ad d lt lo n  to the Vlklng 
Portable  L lbrary  s e r i e s ,  t h l s  
volume p re s e n ts  ln one handy 
package the essence of the economlc 
and s o c ia l  thought of Thorsteln 
Veblen. Edited and b r l l l l a n t l y  
lntroduced by Max Lerner,  who 
c a l l s  Veblen "the most Creative 
mlnd American soc ia l  thought has 
produced," the collectlon contalns 
the complete f l r s t  ha l f  cf The  
T h e o r y  o f  t h e  L e i s u r e  C l a s s .  
Pertlnent sec t lo n  headlngs are 
"On War and Peace," "The Case of

America," and "The Roots of Instl-  
tutlons."  Altogether, parts from 
ten of Veblen's books are lncluded.

Viking $2

C i v i l i z a t i o n  on T r i a l ,  by Arnold 
J .  Toynbee.

AGAINST the background of Toynbee's 
v a s t  e r u d l t l o n  the e s s e n t l a l  
elements that lie at the heart of 
our time are examlned ln t h l s  
c o l l e c t lo n  of th lr teen  e s sa y s .  
Concerned wlth the meanlng of the 
present polnt ln the long vlew of 
h l s t o r y ,  such su b je c t s  as the 
natlonal psychology of Russla, the 
problems of world unlty, and the 
lmmedlate future of International 
relatlons are dlscussed. Readers 
of the author's A Study  o f  H i s t o r y  
w l l l  f ln d  the present  work a 
useful key to Toynbee's theory of 
hlstory. Whether we can save our 
c iv i l i z a t io n  from lmpendlng d l s -  
aster ls not guaranteed, but steps 
we can take on the road to sur-  
vlval  are polnted out.

Oxford Univ.  $3.50

Barbed-Wire Surgeon,  by A l f r e d  A. 
Weinste in,  M.D.

THIS REPRIOT of a 1947 best se l ler  
ls  a powerful drama about the 
vlctory of nan over extreme physl- 
cal  and mental torture . An American 
medicai offlcer, Dr. Weinstein was 
captured ln the Phillpplnes and 
spent fo r t y  months ln Japanese 
p r l so n  camps. The b r u t a l l t y ,  
f l l th ,  starvatlon, and heartbreaks 
whlch he and hls cohorts suffered 
were t l t a n lc .  Shuttled from camp 
to camp, each a worse h e l l  than 
the one p r e v lo u s ,  only a few 
p lt l fu l  survlvers were ever to see 
home agaln.  On one occaslon, a 
sadlstlc  guard clubbed the author 
on the neck. Hls wlndplpe d l s -  
located, and undergolng excrucl- 
at lng paln, he hlmself wrenched
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the bone back ln place. Hls vocal 
ccrds are s t  1 1 1  p a r t l a l l y  para-  
lyzed. But thls  was Just a mlnor 
atroclty .  Hundreds are revealed ln 
thls movlng story.

Macmi l lan $3

The Man in the  S t r e e t ,  by Thomas 
A. B a i l e y .

SUBTITLED The I mpa c t  o f  Amer i can  
P u b l i c  O p i n i on  on F o r e i g n  P o l i c y ,  
thls book r e a l l s t l c a l l y  shows how 
p u b l l c  p r e s s u r e  a f f e c t s  the 
a c t lo n s  of Congress ,  the S t a t e  
Department, and the Presldent; how 
our wars have been hampered by 
p u b l lc  o p ln lo n ;  how we mlngle 
d o l l a r s  w lth  Id e a l l s m ;  how we 
dlsl lke certaln peoplesand natlons 
and wlth equal l r r a t lo n a l l t y  llke 
certaln others. Thls l s  a cynlcal  
book w hlch  w l l l  d e s t r o y  many 
l l luslons,  but a neeessary one for 
a natlon whlch must educate l t s e l f  
cn the t r u t h s  of p o l l t l c s  and 
power, Results  of publlc oplnlon 
p o l i s — Gallup, F o r t u n e ,  Roper — 
provlde the basls  of th ls  study.

Macmi l l a n  $5

The Corning Age o f  Rocket Power,  by 
G. Edward Pe n dray .

ONE NEW chapter—a d lscuss lon  of 
p l l o t l e s s  a l r c r a f t  and gulded 
m ls s l l e s —has been adde d to th ls  
rev lsed  edltlon of a book whlch 
su rveys  the v a r lo u s  asp ects  of 
rocket power. Ellmlnated ls the 
lexlcon of the s c le n t l s t .  Remaln- 
lng Is a l l v e l y  account of the 
development of Je t  motors, robot 
bombs, Jet-prope lled planes, war 
r o c k e t s ,  and s k y r o c k e t s ,  p lus 
abbrevlated explanatlons of thelr  
operatlonal principies. Entertaln- 
Ing lncldents revolvlng around the 
p lon eers  of these  weapons and 
fu tu re  p o t e n t l a l l t l e s  of t h l s  
great pcwer are a lso  presented ln 
thls readable handbook.

Harper  $ 3 . 50

Wo r l d  Wars  and R e v o l u t i o n s ,  by  
D r . Wal ter  Ph e l p s  H a l l .

THIS seccnd edltlon of a contempo- 
r a r y  h l s t o r y  t e x t  a t te m p ts  to 
ca ta lo gue  the reasons fo r ,  and 
descrlbe the actlons of a l l  wars, 
b oth  m ajor  and mlnor,  fo u g h t  
durlng  the perlod from 19 14  to  
19 4 5 .  P o l l t l c a l ,  economlc, and 
s o c i a l  developments of the era  
are  d lsc u sse d  only to show how 
each contrlbuted to the s t ru gg le  
of arms. Conslderable coverage ls 
accorded the Second World War, 
most of whlch ls  an u n ln sp lred  
revlew of the varlous campalgns. 
At the b o o k ' s  c o n c l u s l o n ,  the 
author ponders the p o s s l b l l l t y  of 
another world war. He belleves man 
capable of f lndlng a way to l lve  
p e a c e f u l l y  ln the atomlc ag e .

A p p l e t o n - C e n t u r y  $ 3 . 5 0

World Communism T o d a y ,  by M a r t i n  
E b o n .

SHOULD the Communlst party ln the 
United States be banned? Is oommu- 
nlsm l l k e l y  to  a c h l e v e  w o r ld  
d o m l n a t l o n ?  These  and o t h e r  
cardinal questlons are examlned by 
Mr. Ebon ln th ls  deta l led  survey 
of present  c l v 1 1 l z a t l o n ' s most 
patent p o l l t l c a l  fo rc e .  He only 
b r le f l y  outllnes the background of 
the movement, reservlng the book's 
bulk for  a c omprehens lve study,  
country by country, of the Commu-
n ls t  party as l t  now e x l s t s :  l t s  
o r g a n l z a t 1 on, l e a d e r s ,  a l m s , 
strength, and policy. In the ccn- 
cludlng chapters the objectlves of 
world communism are  r e v le w e d ;  
methods for haltlng lts  spread are 
s ta te d .  That the leaders of th ls  
fo rc e — "organlzed desperatlon" — 
expect to domlnate the world, the 
author has no dcubt.

V h i t t l e s e y  House:  McGraw-Hi11
$ • 50
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T H E  C O N T R I B U T O R S

Lt  . Co 1 .  J o s e p h  L .  D i c k m a n  
(U.S.M.A., 1939),  c u rren t ly  on 
the s t a f f  of The Air Unlverslty; 
graduated from The Air Command and 
S t a f f  School, June 1948; durlng 
the war he was a flghter pllot ln 
Panama, England, and I t a l y .  . . 
Pau l  W. L i t c h f i e l d  (B .S . ,  Mass. 
inst . Tech.), hoard chalrman of 
the Goodyear Tire and Rubber Co., 
and Presldent of the Goodyear Alr- 
craft  Corp.; has lcng beenaleader 
ln development work of l lg h te r -  
than-alr craft . . . L t .  Col .  Herman 
A. La u br i c h ,  Plans and Operatlons 
D lv i s lo n ,  Hqs., USAF; recent  
graduate of the Air Command and 
Sta f f  School; commanded the 785th 
Bomb Squadron of the 8th A i r  
Force. . . Col .  John W. Car pe nt er ,  
I I I  (U.S.M.A., 1939), lnstructor 
ln the Operatlons Dlvislon, Air 
Command and S t a f f  School; flew 
combat ln the Pacific Theater and 
dld wartlme s t a f f  work wlth the 
A-3 sectlons of Hqs., AAF and the 
20th Air Force. . . R e a v i s  0 ’ Neal ,  
J r . , Vice Presldent, Carl Byolr 
anl A sso c ia tes ,  I n c . ,  New York 
City; a recent Guest Lecturer at 
The Air Unlverslty; he was an Air 
Force publlc  r e la t l o n s  expert  
durlng tne war. . . L t .  Col .  L loyd 
D. Chapman, asslgned to the 30lst 
Wlng (VH), Salina,  Kansas; ls  a 
recent graduate of the Air Command 
and S t a f f  School who served ln 
Dombardment wlth the eth Air Force 
durlng the war. . . b r i g .  Gen.  
J u l i u s  K. Lacey  (M.S., Mass. Inst. 
Tech. ), Commandant of the A ir  
Tactlcal School; was formerly Chlef 
of S t a f f ,  I 5 th  Air  Force; and 
durlng the war commanded the S4th 
Bomb Wing, eth Air Force. . . Col .  
Noel  F.  P a r r i s h ,  Hqs., USAF, a 
recent graduate of the Air War 
College; was wartlme commander of 
flylng tralnlng at Tuskegee Instl-

tute. . . Hi 1 ton P.  Goss  (Ph.D. , 
Cali fórnia), former AAF h ls to r l -  
cal o f f lcer  of the ATC ln Afrlca 
and Europe; lswlth the Documentary 
Research Sectlon, Air Unlverslty 
L l b r a r y .  . . M a j .  J a m e s  O.
C r u t c h f i e i d ,  Chlef, Requlrements 
Dlv., Clvlllan Instltutlons Group, 
The Air Unlverslty; was wartlme 
Group Leader of the 95th Bomb 
Group, 8th Air Force. . . Maj .  
R i char d  E. Ryan,  PTOject Offlcer, 
Technlcal Sect lon ,  Evaluatlon  
Dlvislon, The Air Unlverslty; a 
graduate of the Command and General 
S ta f f  College; flew wlth the 57th 
Flghter Group, Mlddle E a s t . . . 
Warren G. F i ndl ey  (Ph.D., ColumDla), 
Chlef, Evaluatlon Branch, Edu- 
catlonal Advlsory S t a f f ,  The Air 
Unlverslty; was prevlously Ass ' t. 
D l re c to r  of Examlnat ions and 
Testlng, N. Y. State Educatlon 
Dept. . . C h a p l a i n  ( L t .  C o l . ' )
W a l l a c e  I .  W o l v e r t o n  (Ph.D.,  
Chicago), graduate of the Air War 
College and present faculty member; 
has recently completed a study of 
psychologlcal warfare. . . Capt .  
Pau 1 J .  S t e r n e ,  J r .  ( M . A . ,  
Georgetown), Chlef, Non-Technlcal 
Sectlon, C l v l l l a n  In s t l tu t lo n s  
Group, The Air Unlverslty; was a 
wartine Group Navigator of the I 5 th 
Air Force. . . M a j o r  J e s s u p  D.
Lowe (M.A., Mlchlgan), Technlcal 
Sectlon, Evaluatlon Dlvislon, The 
Air unlverslty; was a Fllght Com-
mander, 398th Bomb Group, 8th Air 
Force; and Asslstant Dlrector of 
inte l l lgence ,  Hqs., USSTAF. . . 
C o l .  Da 1 e O. S m i t h ,  form erly  
Chlef, Research Dlvislon, The Air 
Unlvers lty ;  an Air War College 
graduate; was on the General Staff 
of the AAF Antl-Submarlne Command; 
C. 0. of the 384th Bomb Group, 8th 
Air Force; and Chlef, Bombardment 
Requlrements, A-3, Hqs., AAF. . .
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