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The treatment of the subject material in the present

study follows the general principle of placing the develop-

me n t o f s pe c i f i c a l l y An g l o- Ame  .°
i c an t e chn i qu e s an d me t h o da

of strateoic air warfare in two separate categories for .

examination :

  1 . Original ideas introduced by the Anglo-American

Com.man d ;

2. Techniques and methods developed in reaction to

German defense measures.

The first category is linked directly with the strategic

objective aimed at. It calls for ideas and considerations

 

on the sub 'ect of which techn i ues and methods should be a -  q P

plied to achieve the desired ends.

_
The second category is the second component in the

dynamic in terplay between action an d reaction in air warfare,

and at a.n.y
time represents the effects caused by German de-

fense, which made certain results on the opposing side a

compelling necessity in the form of a modification of exiat-

ing techniques and methods.

A
.n exhaustive treatment of the subject would necessitate

,
the in clusion of all theaters of  Qar in which the Anglo-

, .   
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.

Ame r i c a.n s a c t u a l l y c on du c t e d s t   a t e g i c a i r wa r f a r e . Th e

t i me a l l owe d f or c ompl e t i on o f' t h e s t u dy c omp e l s t h e a u t h or ,

however , to confine his trea-tment to the Anglo-A erican con-

du c t o f a i r wa r f a r e a g a i n s t Ge r ma, n t e r r i t o r i e s , a g a i n s t Ue r -

man - o c c u p i e d t e r r i t or i e s i n  ̀  e s t e r n Eu r o p e , a.n  
. a g a i n s t t h e

Balkan oil regions.

In strategic air warfare  he term "techniques" as used

  i n t h i s s t u dy i  u s t b e t a k e n i ?  a v e r  ,r b r o a d s en s e t o i n c l u d e

the entire complex of implications between the strategic

obje tive aimed at and the ways an d means to achieve that

objective in air warfare. This means that it will also in-

clude tactics, since it is usually com  ined with the use of

technical m ean s.
 

l̀  rvo p o s s i b i l i t i e s pr e s ez  t e ,1 t h e ms e l v e s t c t  l e mi n d f o r

an organization oi the treatmen t:

1 . ur g a.?i
i z a t i on by  i n d i v i du a l s u b j e c t s ;

2 , ur a  .n i z a t i o z by c  !r on o l og i  t a l s e qu en c e .

Con t r a r y t o t h e or i g i n a l a u t ho r , t r  e f i r?a l a u t h or d e -

c i d e d t o a d op  t; t h e c   r on ol og i c a l or g a n i z a t i on . '  h e r e a.s on s

we r e t : ro f o l d :

l . I n po i r!t o f t i me , o p e r a t i on s a y   h e   r i t i s h a n d

by t h e US Ai r r'o r c e s i n   :u r op e i n s t r   t e g i c wa r f a r e a g a i n s t

Germany only comm enced it: Augusz 1 J42 to coincide.
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up t :; t i- :  t t i me t Y, .,  za y  - .1       r   o7 •c e  ,.

l c,n e c or.  au c t e il

s t   a t e  ;i c _:_
i r • ,  ..r

f  :r n -   :_.
i n :_t   e r ma   'i   .

2 . 1̀ h :, vrrio ' e c o:n:  l +  . . c    s t      .t e E; i c ai -r •rra r Ta r e a   -; i r_s t

  e 'r _!!  •   .t v    r '  ou :, -t i u e :!   .n  i ..i
l '= e -r :in    _l i s t i n c t l v    e t :; e e n t h en ;   

li o   a l   i r   'o r c e   .n ci t i, e  i;-;   -  •rr     _i r i -o .r_ c e s r e v e  :l s i n llu l:  er a b l e

t r c P-i7  i ., - 1 d e  t  ,.
i l s r.n

  :      .r   c t   r i s t i c _  ca t u r e s i   . t n c r  o s t

 rv   
.e

l ;i v a r  . i n  ; i i e l d s . :  :; : . ̂ on o l a ;; i  ca l t r  e a t rncn   jw  s t ha s

  t rle o,   l y po s s i b l e   ra y t o d e v t l o    a c l   .s t i c pr   s e r  t s. 
i on o f

t    =      t  o l e c om-;  l e j. i t ; 1 0 -
? t    c 'r  =-  qu e s i n s t r a.t e o i c a i r  Na r f a r e

f -r or.  t :h e i nn um   r   b l e a e t    .
i l s o  _ . t  i  e .%  r l o a s t i ?ne   e    i o   .s .

.
1'h e   u  t;.l  o r }? :d  :.v   .i l  i ::l   =:; s ou r c e r » t  =.r i a l t h  = a   .t a

a :  c -.,   u l    t e d i o -   c - ?np i l      i on s i t r  e t     a 5 t u  l i e s on C  e r ma n

 ; i  , d e f_'en s e   o g e t ;ne r u i t _•_ t ] _e t ° x t o f' t il c s e t    o s t u  i i e s ,
 

-  . n e o  r w  l i c r  h e l  i r ;s e l f' _:<<:i c o L ;p i l c   .
y e r     c o p i o u s , bu t n o  

c     np l e t e , ?  <:   e r i   l  l T  .s t  l u ;- •_ v <i i l -. , ] C 1 0 t-' t 1 _e p r :: s e ,  t s t u a }r .

 i 'rii s e   p l a i r s wh y t h e t r    = .t mer  t o l t r e v =  r i ou s t i me

  e r i o   .s : n   r, :. _   Uub j e c t s i    a n c:v a n i  ! p o i n    o : ' d e t   i l .

I :? n : n y e a s e s t  2 e .
i' -_ rLa l    L_-   o r  rr :.s c.

-a l e t o r e l y o n h i s

p e r    , .rz:  1 r e  : : l l e ;; t i o n s o = e  ̂   e r i s !i c e a u r i :    :- ; s   ,  ,n  ne n t s i rL

 •  r , n r;,m c l     , i i: c o n _   =:i<i o ._    i
. :

}  t e r :  c rn r:  a.r  d r{o l l    n    - -u
,-  rt   i e y•  .. _. ,

l  e   i on i r o! !  
_    u s t 1   4   t o i;;; •,re n;b e r l     '   , a.n  i.

i n e omr  <a.n   o f'

-t r e   d    i _;h t e r 1  i v i s i o z , ,   7   11 t   : , d :_ti.     r t cr s a.t De el en , f r om

- :' ov cmb er yy4   t o . cr i l 1y   5 .
r;: t e i n e b s.ch i  i'o e r t h s e e ,   e p t e   lt  ::r 1 .' r '   S   ̀ a l t e r Gr    bir_ann
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2 15-20 tons. In 1937 the latter w ere redesigned for four en-

gines, which produced the Avro hancaster Model (27 tons) an d

the riandley-Page Halifax (26 tons). Apart from these the

Short Stirling (total loaded weight 31 tons) designed from

t h e s t ar t f or f oai :  e ng i n e s r ema i n e d i n pr odu c t i on .

Th e St i r l i n g ma d e  
_
t s f i r s t f a.c t or y t r i a l f l i gh t i n Oc -

tober 1939 and was delivered to the troops in 1940.

  Th e halifax was used in strategic missions on the night

of 10-11 I arch 1941 for the first time, the La.ncas
ter on the

nigh t of 3-4 March 1942,

A t the start of the war Britain thus had none of the

large bomber models available which w ere provided for i
.n

the

established progra.m . For strategic air warfar e the Royal
 

Air Force initially had to rely exclusively on the available

twin-engine medium bomber types. The bomb carrying capaci-

ties and range capacities of these models necessarily deter-

mined the strategic ob ective; their equipment determined

the technical execution of their missions.

The bomber types available to  ritain in 5eptember 1939

we r e a s f o l l ows :  

The Bristol "Blenheim ," the Vickers "Wellington ,"

2
the  Iandley-Page "Hampdon ," and the"whitley."

Sources 2 and 3; Appendixes 1-7.
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3 Af t e r t h e f'i r s t s i z a b l e da y t i me o p e r a t i on a l mi s s i on s

by Hoya.
l Air  'orce units, an attack on 4 September directed

aozinst Ger man 3attleship Scheer at  Vilhemshavem an d one

on l  i De c emb e r l y 3y d i r e c t e d a g a i n s t t h e n a   ,ra l po s t of ' Ni l -

helmshaven itself, had failed at heavy cost due to German

defense actiion , the British drew the logics,
l conclusions

and changed their entire pla?i for bombing operations to one

• of night time stra,
 egic warfare; at the same  ime they de-

4 veloped the principles of area bombing since the aiming de-

v i c e s an d me an s o  _"' n a v i g e,t i on a v a i l a b l e a t t h e t i me we r e

inadequate for precision attacks at nigrt.

'
.
 his mean t logically thz.t

the cnly strategic targets

f o r• n i gh t a t t a c k we r e ti h e l a.r g e Ge r ma n i n du s t r i a l c en t e r s .
•

The ;r   ere the only targets which held out any prospects of

o   ' p o s s i b i l i t i e s t o i l  f _
l i c t s e r i ou s d   .ma g e ev en i f t h e b omb -

ing was not very accure.
tely aimed.

I n a r a d i o a d dr e s s t o t h e Ge r ma n   a t i on i n 1 9 4 3 , Br i t -

i s h Ai r li 'iJ.r s    a l Si r Ar t h u r tia r r i s , i n c a mma n d o r t h e 3 omb -

er Command, endeavored to justify tr is strategic concept

  ith the following words:

y s h a l l b e qu i t e f r an k wi   :  y ou , wh e t h e r we a r e

bombing individual military targets or whole towns.

IJa t u r a l l y we pr e f e r t o s t r i k e f a c t o r i e s , s r i py a r d s ,
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:+ a n  l r a i l wa y s , '  u t t h e p e o pl e wl o wor a  t h e r e l i v e ti e  _ r by .

Th e r e f o r e we s t r i k e y o ur -- ou s e s a n d y ou . r i t l e r wa .n t e d

3
i t t h    t wa y . . . . .

I n r e s p e c t t o t h e   r i t i s il s t r a t e  ; i c c on c e p t i  U i s t h e r e -

f o r e n e c e s s a r y t o e s t a b l i s ±   ii e r e t h a t t r  e d e s i r e i o r e du c e

t h e r i s :  o f l o s s e s a n a t o s e   u r e .a_i   • s u pr ema c y ov e r en emy

t e r r i t o r i e s ( Ue r   a ny ) , w.  i ::h i     t u r n me   .n 3 t o s e c u r e s  a p e r -

• ; o r i t y o f t h e a t t a c k °,  e a pon s o v e r t n e d e f e n s e , i n i t i _- l l y r e -

sulted in the principle o  area attacks at night an ct thereby

logically  n the selection of a cert< in ca e ;ory ot targets

wr  i ci  h e l ci ou t pr o s p e c t s o f s u c c e s s i n s u c h a s y s t e   o f a t -

t a c k . By ol a c i n g h ome s c n an e c      a l l e v e l o f i mp or t a n c e wi t h

industrial works in the matter of  i;hei.r significance for
•

ov e r a l l man s f a c t u r i n g pr o c e s s e s , ev e r ;  i n du s t r i a l t ovtim i n

i t s er  t i r e t y b e c a me a a i l i t   r y t a r 5 e t , t h e b omb i n g o f 1̀7 l l c h

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

Th e Ro y   .
l Ai r For c e t l  e r e f or e d e v o t c d o,l l e f f or t s t o

increasir_g the effectiveness oi nigh ttime area bombing at-

t s,c k s c on t i n u ou s l y , ẁh i cn r      au i r e d a v e r y f l e x i b l e s y s t em

o f b a l an c i n g t h e s t r en g t h e.n d c e.p a b i l i t i e s  o f t rl e i r bomb e r

f or c e s a 6 a i n s t t h e c a p e.b i l i t i e s a.n d p e r f or ma.n c e s of t h e d e -

fenders .

3.  ources 2, 4.
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,0
  , f̀ 'r  e r e c ou l ci i    .r d.l  i Y a v e b s e n an ,y -_r oom f or d ou b t , h owev e r ,

t h   .t wi t h   h e s e t e c hn i p v.e s t h e no y  a k i r i o r c e c ::u l   n o t c : m-

o l e t;e l    a c h i e v e t  l e    b j e c t      c c   s t r   .t e ` i c rz i r  .ra r f :  r e , n a1  -

e l y , d  _s t r u c t i c n o f t h e C  e r :r:  ,n :  i l i t _;.r ;, po    eY  t i ^,1 . A l :  r g e

c o   p l e ._ o f' mi l i    a r   • t a r  ; e t s ;, t i l l e x i s t e d ou t;s i d e o f t rl e

l a r   e i n d .zs t r i   1 t own s ,  w:Li ch c ou      l or l y b e n e  .it r a l ; ? e d by

me a!-i s o f pr e c l s i on b omb i r  , - t   s_c k s . I t  °ras l e f t t o t h e US

-   ,i r f or c e s , vri t i 1 t h e i r   -- e 1_; i n e bc    b e r s , t o e x e c u t e t h i s

mi s s i on i n d   .y l i   ll t a t t a c '  s .

I t   ra s t h i s c omb i i  a   i or  o f   a  rl _  h t an d n i gh t a t t a ck s ,

-   i t l   e   -c     o i t  ne t w   pa r t n e r s s p e c  
.a

l i z i n ,  oYi a :  p e c i f i c

t ti  ,a e o :' o p e r a t i oY?s  ,.n :i wi t h t    :e f or c e s   i v i d e d a c c or d i n b l y

f o r s.c t won a   a i n s t s p e c i f i c t s.r g e t s      r  i c r    .c t u   .1
1   i n t r od u--

 

,c e a t h e p e r f e c   p   t t e r r_ o   ' t o i .  .
l a i r -,  e_r t a r e , i r_ s   ii c h t h e

;  i d e wi t h t h e s t r olz  e s t a i r po  je r n e c e s s a r i l y h a ci t o a c r i e v e

a b s o l u t e   .i r s u pr :  mo c ,y . Un c e t   1i s s t    t e c :     cs c l u t e a i r s u -

   r e ma c  r   ra s a c i i e v e d i _Z t i _e a u l,u :  r  o l 1      '  , t h e - = o ;  ,l Ai r

i 'o r c e , t,Ji t    ou t l e ?1o t  zJ p ?°e p a r a t i on s ,      .s a l s o a h l e t o d i s -

  pa t c:  i t s 4-- e n g i n e b omb e r un i t s o    d    .v l i  ;h t pr e c i s i on b omb -

i n o    €          a t t a c k s a g a i n s t p o i n t t   ,r   e t s , s u c h a s h y dr o-

i n t h e F uh r r e   i on ,
g e n   t i on pl :;.r: t s  

l
:  . l u t h c r e b     v :  r y  t h e i r s t r h t e g i c a b j e c t ; v e s .

Pr e c i s i on b omb i n   a t t a c :  s a t n i   , 
h t c r_1 ` b e c a me po s s i b l e

  ,f t er t h e TZe c e s s  j.r v c o   t r o l u.r d r  a v i g   ..t i on a l m:;a n : h a a b e en
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6 i n t r o d u c e d = o r t h e nu r   o s e . . ui t i
_

t h e Ob o e o r   o o   e r    .n g n a -

v i g s.
t i o n   y i n S t r L  n e _  t s i n t r o d u c e d i n J  :n u a r y 1   4 3 t h e R o y a l

  i r r 'o r c e , f r o m s t a t i o n s i n   n ;; l    .n
d ,  • r   s a  bl e t o d i r e c t a t t a c k s

e,    : i n s t t a r g e t s wi t n i n t h e i  u l_r _r a   ;i o n vri t %i a m   .r g i r_ o ±' a c -

c u ,  a c y o f ? UO b y ? 0 0 y u.r
d s , i :r1 b o   :b i n g .   'h i s e n a b l Ed t r: e Ro y -

a l Ai r F o r c e t o e XT    I1C  i t s s t r a t e   i c o b j e c t i v e ! o i n c l u d e

n i g h t t i me a i r a t t   .c
k s a   r i n s t an y p o i n t t   .r g e t s s ri t h i r_

t h e

o p c,r     i n   r   ,n g e o f t h e n  . w i ?ZS t r  ; me n t a . ,      ^   ^    -iowe v e r t e c hn i c a l  
 

c on s i d e r 2  t i on s ma d e i t n e c e s s Gr jr t o r  _-s    r i c t u s e o f t   e r_ew

me t h o ds t o t h e t 4 r1 1- e n g i n e :  e l  av i l :- 11d I to s qu i t o t y p e b om'oe r

f or s i r.g l e p l 3n e a t t a ck s , s i n c  o t 'rl i s vra s t h e on l y   r i t i s h

ma d el wh i ch c ou l d o p e r a t e e.t t  l e n e c e s s a r ,y a l t i t u d e o f b e t we e n

3 0 OC U a n d 3 4 0  '0 f e e t .

I n t h e s e o p e r a t i o  ;s i  t wa s f ou n d t h e.t i t wi l l n o t a l wa y s

be t h e s t r s,t e g i c c on c e p t w l i ch ci e t e r mi rl e s t h e me a n s u s e d f or

i t s a p pl i c a t i a n , bu L. a t t i me s o:i t h e c on t r a r y t h e a v a i l a b l e

me a n s   .n d t s e i r s p e c i
.
f i c f e   t u r e s wh i c l-_ a e t e _r mi r_e

t h e s t r a t -

egic concept.

On t h e wh ol e t h e v i e  •s o f t     e v   .r i ou s o owe r e h a.r d l y d i f -

f e r e d . Th e r e a s c n s f o r a n y a i_̂ .f e r en c e s  ;,re r e   o b e f c u n d i n

eacn c ,se
in the specific position and interests of a power .

Gr e a t   ' r i t a i n , a s a n i s l -. r .d k i n   dom a n d   n a v a l p owe r l og i c -

a 1 1y a l wa y s c cn s i d e r e d t h e  ;r e a t e s t  .r!.r H  .t ±o b e      F  J P:{'La r.
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  ! 3 'T " À l t h i t s c on c e n t r a   i on of  ,, power in  ubmarines (a nusing

7 f a.t e  ='  al me mor i e s o f Wor l d  Na r I ) bu t a l s o wi t h a n umb e r o f

l. l t r a mod e r n s u r f a c e un i t s , a l l o f wh i c  i  voul d t h r e a t e n s ea

r ou t e s . T"r  e r e f o r e , n o t    i n g c o al d h a v e b e en mo r e n a t u r a l t h an

that  ritain s!:ould 'nave started cperationzl air warfare

on l y on e d a y a f t e r t h e d e c l a r a t i on o f wa r a g e.i r  s t  ̀ e r man   ,

on 4 September 193g , wi ttl an air attack by 20 Blenh eim and

, Wellington bombers directed e.ga
inst Uerman  attleship Scheer ,

wrl i ch Y  ,s i n p or t a t YVi l h e l ms n a v en .

The attack failed at the cost of t welve bombers destroy-

ed by the  erman defenses, and this eaused the Royal Air

  ' O "Ce t o b e mor e c a u t i ou s f o r s ome   i ©e .
r'o r c e

W   en t h e Xoy a l Ai r
 

n a l l y , on l       e c emb e  • 1 9 3   , de c i d- 

ed on its second attempt at large scale dayligh t operations,

t h e t a r g e t a g a i n wa.s t h e  ̀ e r ma n  1av y , t h i s t i me t o b e s   r u ck

by damage ta its base at Wilhel isnaven .

 his operation also failed completely , with 34 of the 52

attacking aircraft destroyed , compelling the Hoyal Air  'orce

to postpone further strategic operations o  any size un til

i t a b u i l d u p o f' a f l e e t o f 4 - e ng i n e b omb e r s ;va s c omp l e t e d .

Practically speaking , this waiting period l ,sted until

t: !e sprin of 1942 , and was used bv the Royal Air Force to

a cumulate the neceasar,y e perience in nign.t operations, under
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7 all condi ions of weather and in all seasons of the year ,

in navigation , and on the  e  man defense sqstem , for the

4
large-scale operations which were to follow later .

The era of British strategic air warfare was opened

with the large-scale attack against  ologne on the night of

3t' - 31 i  ay 1 9 4 2 , a.n a t t a c k r e c or d e d i n t rie h i s t or y o f VPor l d

 ar II as the "1 000-Bomber A ttack ."

Because of the conditions imposed by the system of area•

bombing , attacks by the Roya1 Air Force until the beginning

of 1943 were directed against the following target categor-

ies:

( l ) Naval bases an d their sources of supply ;

(2) Areas showing a concentration of key industries,
 

suc i as the towns of Duisburg ,  ssen , Uberhausen , Bochum ,

an d Dortmund;

( 3 ) Ut h er i n du s t r i a l c e n t e r s , s u ch as Col ogn e , l  u e s -

s e l do r f , g a s s e l , Fr a n k f u r t , hIa i n z , V  i e s ba d en , Mannh e i m,

S t u t t g a r t , hTu r e r  bu r g , an d Niu en ch en ;

(4) Trafiic centers, such as Cologne, vuesseldorf,

Muenster , Osnabrueck , hanover ;

(5) Berlin as the Capital city of Germany , and as

5
a center of industries and traffic and communications.

VYh e n t h e US s t r a t e g i c a i r f or c e s ba s e d i n   ,'n g l an d h ad

4. Souhces 5, 6, 7. 5. Study 164, Vol . II and III
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8 c ompl e t e d t h e i r ph a s e o f t e s t o p e r a t i on s a   a i n s t t h e Ge r man -

o c cu pi e d t e r -  i t o r i e s i n t h e we s t a n d rl a d g a t h er e d en ou g h e x -

p e r i e n c e t o c ax r y s t r a t e
_,

i c a i r tis a r f a r e d i r e c t l y t o t h e  J e r man

n ome l  ,.n d , i   wa s n e c e s Ua r   t o c oor d i r_a t e t h e An gl o- l me r i c a,n

s t r a t e g i e ob j e c t i v e s . Th i s c oo r a i rla   i on wa s f o r m  .zl e,t e d i n

t h e l%a s a b l a n c a_   i r e c  t i v e o f   l   a r_u a r y 1 y 4 5 .

r̀he mutuai objectiv  in air warfare was declared to be

  . . . . • c on t i nu o .  s o p e r a t i on c t o d e s t r oy a n d er a d i  c  ::.t e

t i  e   e r man r i l i t a r y , i n du s t r i a l , d.n d e c on omi c a l s ,y s   ems ,

G.n d t o un d e r rr.i n e t     e nior a.l e o   ' t h c   e r m rn L  G   i on u n t i l a

p o i n t wa s r e a,cr  e d a t wh i c r    e r ma .n y ' s c a p   .b i l i t i e s f or

a r me d r e s i s i a n c e a r e t h r e  -    e  !i n g L}r we a '_  e n e d .

Th e r el a t i v e i mu o-r t r n c e o f t r e v a r i ou s t
,y p e s o f' s t r a t e   i c

•

rt .rgets was stated in the followin  sequence of priority :

(1 } Submarine construction yards;

(2) Tr c industries supporting the Germa.n Air Force;

( 3 ) '  r   ,f
f i c    l d c oa mu n i c a t i on c e n t e r s ;

( 4 ) I n s t a l l a t i or_N o f' t n e f u e l p -r o du c i n g a n d pr o c e s s -

ing industri s;

(5) Other targets importan t to the Germam :armament

b
p r c   r a m•

I n i t i a l l y , t r_e r e wa s r_o d i v i s i on o f s p e c i f i c t a r ; e t s b e -

tween the Royal kir F orce ana the US Army Air Forces• This

6 . ì'h e Ar my k i r 1{'or c e s i n  J o r l d  tiJa r I I ,   o 1 . I I , pp . 3 0 5/ 30 ? ,  7 • Ibid, p• 375•
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 9 lack of ela ity wae only rem edied , and then only to some ex-

. tent, by a modifying new directive issued on 10 June 1943   

t   e3t,zr e c oo p er a t i on :. b e t we en t h e Roy a l Ai r For a e a n d t h e US

Army Air Forces by m eans of the Combined Operational Planning

Committee. Al1 zfforta to achieve complete agreement and com-

plete coordination between the two air forces failed because

theories on the proper system for strategic air warfare dif-  

f e r e d t oo wi d e l y . l h i l e t h e Roy a l Ai r Fo r c e h e 
.

t h e op i n i on 

that destruetion of the  erman war potential could be achieved

pr i m.a r i l y by me an s o f a c t i on t o d e s t r o t h e mor a l e of t h e c i -
 y

vilian population , those directing operations of the US air

forces con tinued to adhere to their method of da li ht re-Y g P

cision attacks directed specifically at the resources ofi 7
Ge r man y ' s a r mamen t p o t en t i a l .

A9eignment of the British and US strategic air forces

in Europe under General Eisenhower as Head of Supreme uead-

quartera , Allied Expeditionary Forces in Europe, on 17 April

1944 for th e fir.at time brough t about a complete eoordination

of strategic pla.nning between the Royal Air Force and the,
U3

Army Air  'oreee. Initially , this plann ing concerned prepara-

tions for and ex::cutioaa of the invasion in the west. It result-

ed in establishment of the Combined Strategic Targets  ommittee

  wnich aeeumed responaibility for the selection and assi nment

- , 
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IZ

10 of targets and remained in exiatence prac ica ly un til the

en d o f t h e Yva r .

Wh en action aga.
inst the German output of fuel oils was

given top priority shortly before  he inv  sion in the west,

the hoyal Air r'orce was speciiically assigned ten hydrogena-

tion works irl the .
 unr re6ion as targets and also received

t h e mi s s i on o f n i n i n g t h e 1  on au t  i v e r i r  t h e Hu n g a r i a.n - J u g o -

_ s l a v a r e a s f o r t rie pu r p o s e o f i n t e r r u p t     .g t h e t r a   s por t a t i on

of c r u de o i l s f r on R ,una r. i a t o   e r ©an y .

Finally , the directive dated 25  cto er 1944 assigned

1;o t h e A
.n.g 1 o- A  e r i c an s t r a t e  ,

i c a i r f o r c e s , i n or d e r t o

bring the war to an early end , the rollowing target categor-

ies:

 
1 Fuel ail roducin and rocessin in t ' n •( ) p g p g s allatlo s,

(2)  ̀raffic installaticns and media.

Z'nis basic order remain ed in force  ap to the end of

c3
strategic air warfare a;ains   erma.ny on 26 Anril 1945.

Within the scope oi this stated objective, operations of

t i  e t  oy a l Ai r F or c e a ti a n y g i v e n t i me we r e d i -r e c t e d a t   h o s e

t a r ; e t s wr i ch , wi t n du e r e g   r a t o we a  h e r c on d i t i on.s a n d

Uerman defense capabilities, appeared best suited to its

methods of attack . The extremely flexible definition "traf-

iic installations," provided justification ever  for massed

i
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11 attacks against all large towns in  ernaany , sinoe all auch

towne w ere at the same time cen ters of traffie.

In prin ciple , the Royal Air Force continued ta adhere

to the syetem of maseed nigh t attacks right up to the end of

the war . The imposeibility to achieve real bombing accuracy

 under this system necessitated the aelection of large area

tar geta. Under these conditions, the 4-4ngine bomber was

.
the weapon best suited to achieve maximum results.

#

In its efforta to achieve its strategic objective of

systematically destroying all large German towns, the Royal

Air Force held the basic opinion thgt the damage thus done

rto Germany a militaxy potential would be serious enough ,

when combined with the impact on the morale of the civilian

 
o ulation to eom letel aehieve the ur sesp P , p y p po of ai r war f ar e .

,
,

.
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12
CHAPTER 2

THE US AR  Y AI i   FORCES

The geographical position of the Jnited 5tates of North

America and the great distances which separated it from any

possible future enemy contributed already at an early stage

towards directing interests towarda development of a large

bomber with an operating radius of approximately 1 000 miles

  an d a p ay l oa d of   f ou r t o f i v e t on a . Th e f i r s t mo de l pr odu c -

ed under  this con cept, the  arlin 6 engine bomber with a

payload of 20 tons , proved a failure. Only one pilot model

or test model of this type was ever manufactured,

I n 1 9 33 c on t r a c t s wer e awar d e d f or d ev el opme n t of a
non-ato flight capacity

l ar g e bomb e r wi t h a s   a f k i mg xa a cti   [a o f 5 0 0 0 mi l e s , a s p e e  M  
of 200 miles, and a payload of 2 000 pou+nds. The ou tcom e was

the 4-engine Boeing  B 15 in 1937 with a speed of 200 miles

and a total weigh r of 30 tons. Efforts to aehieve the speci-

fied striking radius of 2 500 miles failed. The XB 15 re-

me.in ed the only test model of this type.

An other model design ed for more modest performances by

Boeing , the 8-15, so i
.mpressed US Air Force circles by its

test flight performances in 1935 that the firm was awarded a

contract to manufacture a series of 65. In the same year

the first plane of this series crashed a.nd burned, whereupon
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the contract was redua d to a series of onl  thirteer ,  he

_
l aet of . th   se 13 B--17s was  del i v e  ed t o tY e US  Az my 1 i r   or -

s es i n At gti ia t . 1937 .
, . 

At   t t i   e opi    .i on s di f f er e d i n Amer i ca  m  a i t a r y .  -

  e ommand ci   al :e e on t h e s ub  eo t bf t h e pr i n e i pl s a o f a .e.t r a  t .  -     . .
  g i e bamber ,   he  Ar my di d n ot con s i der t h e r;e ad aau t e f or .a

-  l ar g e l ong-   ang e bomb   r . In s t e ad , i t pr ef er r ed t ha t t   e  1 
_
 
 

- Ai r For c e i  el  oul d h av e "a i.r cr af t wi t h r e.as or abl e per   o  man c  s ; 

  !
- - ._

. ov er t h e u  .gr e di e t ab  .e r e eul t s of an t l ar g e bom'bs r dev     o p-
 i

  men t pr ogr am. A eupgor t i ng ar gumen t hre  e wag t Y ,
  t t he U   , `  

,,DTa  y wi t h :3.-  s el ev en carr i er ba aed bomb er ag,uad  on e Was   ,i   e _

  t o ope  at   ade q  .a t el p wi t hi.n t h e v i t al l y i mpr ot au;
    e #  at e  .

  a I

ar eas t  o m  e t a11 r eq  3r emen t e ©f s af et y f ar t he Un;i t  ed S  a t .  B.
. 

- It.was 1 38 before President Roosevelt sucoe d®d in ® -
.

t abl i sh i ng   , pr og   am   o r t h e bu i l du of a s t r at e  .c     . P . g ai f or ae   

x el y   .n,g on l arg e bomber s . At t he.
t i me o,f t h.i.s  de a3s i on t he

  II SA had oiil y t hi   t e   n .4- engi n e bomber s , na.mel y t he. t hi r t e e n

.  
'   Bae i xig   B- 1 7- Aa del i v er ed i n Augu:a t 1937 . ?.

a
. l  

_
3$ t h].:e mo  el

waa p1  e   d i r 
.p

r   dnc   .    . under  a h i gh pr i or i   pr ag  a a..; . :
.

  In 1       a model :  ev e l ,ope d ps:r al l el wi t h   h+  B - 1 '  , n,amel y.

,  
. _

t he 'Con eo l i d$    ed B- 24 I,  .be  a t o.r wa s i n ol uded
.

3.A t h e px odu dt 3,Qn

pr ogr au .

       59 t he :J  ,    Ai   For c ee t  ook del i v       ;of an ot h  r

.  
  3  B   1 7 Fo rt r s  $e   bomber e   T.b,e a    a l a bl e et r e  :g t h i n 4  - eri gi   e {_

' • . . .
I
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l  j b oTr.b er s i r_c r  :    :  c c   _._, r:i n 1n 1 ,-  U  o _ .r. c   l _e r :  _
; 3 - l ; s :  l u : 7

  - 2 4 s , a n d i n 1   4 1 by 1 4 !  :  - 1 7 : _.n a l  _   i w- 2   s ci el i    e r e d t o

  h e    i r i o r c e s      1 n l a c e :_1.
i n s e r v i c e i n t    .e s t r a t eg i c a r m.

Os t h e a bov e   - e n  ;i n e bomb e r L od e l s t h e un i t s i n t h e

: u r o p e a n t h    a.Le r o _ o p e r a t i on s  •  e r e e   u i pp e d   ri t h p l  :n e s s t z r t -

i n   r 'r om Zh e L- Se r i e s , bu   mo r e l a r   e l y « i t r p l a n e s o i t h e i -

a n d G-  :  e r i e s , l _ i t h c s e m_, u ;;l ,_
t t_e       ;  i    ,l t i t -l d e n e _r

1C  r     r  -

c e s o i t h e p r ew  _r s er i e s     a.u b e en i m   r ov e d b
.y

1 0 UOJ f e e t
 

t h r o ,ag il t h e   n s t a l l a t i or  o  ' c o:np r e a s  :  r s , w'r  i l e ti :ne s t r i k i n g

r a n g e h e,d b e e _ i i r_c r c a s e d c on s i d e r a b l y b
,y   h e i n s t a l l a t i or_ of

a d ci i t i on a l f u al t a n k a .

Comp -:.r e d wi t h t h e 1   J u - mi l e U  r i   i n r; r e.n g e an d 2 5U0 -

p ou n d p a y l oa ;i o r t l  e 8 - 1 7 mo d  -•l s o t ' t h e ,;-    n d L- Se r i e s , t h o s e

 
o t' t h c F- a n d G- S e r i e s r a d a s   r i ;  i 7i  : r an g e of 2 OCO mi l e s

c : .r r  ] 1'll ,  s, p a y l oa   o  -     {.-U p _un  : s .  'fi t 1 _ a. c o r -̂ e s p on  .
  i n ;  l y r. e -

du c e :  = ze l 1 o a d , t h e s e b o  nb e r s c ou l a c a r r y u p t o e i g h t 1 50 0-

p our_d b orcb s .

  omp s ,r e d wi t h t h e f i v e ma c h i n e bu n s ?t ou 7i t e d -i_ 1 t h e i 'o r n e r

s e r i ;: s , b omb e r s o   ' t    e 8 - 1 7 i '- a n a   -- Se r i c s mou n t e a t we l v e

1 27 - mm ma ch i ?l e g u n s .

Th e n e t we i ; h t of t h e ? - l l -   wa s 1 5 . 4 t on s , c orn p a r e d vri t h

t h e 1 2 . 2 t on s o i t h e C- S e   i e s . h̀h e i n c r   o.s e d we i gh t wa s du e

t o t h e i n c r  : a s e d n 7unb e r o .f' we a p on s a r_d t o t h e s t r on ;   - 1 0-   :rn
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16 Up to the summer of 1943 the US Eighth Air Force direc -

ed its attacks, steadily inereasing the si e of the units dis-

patched , primarily against the above tw o targets and against

the naval bases at Kiel , Bremen , an d Cuxhaven ,  as well as

against the railway marshalling yards at Hawm .

Occasional misaions were also flown with growing fre-

quency againat the submarine basea at Breat, Lorient, and

St. Nazaire, and against individual rail centers, factories, 

and airfields in France.  -iowever , these attack$ were of

smaller strategic importan ce, their main practical imp rtance

being that they served to test ou t a.n
d modify tactical meth-

ode already being used and to try ou t new methods devised

to achieve greater aceuraoy in bombing.

 
It waa late Jun e 1943 before it became evident that the

US Eighth Air Force in ita s rategic objectives governing

the aelection of targets for attack within  ̀ermany was di-

recting ita efforts specifically against one target category :

a g a i n s t f a c t or i e s e n g a g e d i n t h e man u f a c t u r e o f a i r c r a f t ,

and primax ily against  ermany 's fighter ou tpu t, ineluding

the more importan t industries producing accessories.

This taxget category included all factories manufacturing 

Me- 1 09 , FW. 190 , I Ie - 110 , an d J u - 88 a i r cr a f t , pl u s t h e b al l -

b e ar i n g f a c t or i e s i n Schwei n f ur t .
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1? attacking all in sta].
lations of the German fuel produ cing

and processing industrkes outside of the Ruhr region .

After caPture of Foggia Air Base, in Italy , by Al1ie 

forces, there was no target of strategic importance, even

i f i t wa s a s .
f Ar d i s t s.n t a s Ea s t e r n Po l a n d or Ruman i a , wh i ch

could not be reached by uniZS of the US Eighth Air rorce

from English bases or by units of the US Fifteenth Air Force

_ from Italy .

The Combin ed OperationsPlanning Committee a.nd
the Com-

bined Strategic Zargets Committee did thorough work in re-

c or d i n g a l l t a r g e t s o f d :c i s i v e i mp or t an c e f or t h e ou t c ome

of the war and in checking the destruction achiev ed in at 

tacks against them as well as the possibilities for their

 

repair . The data necessary for these purposes was procured

18 by mean e of systematically conducted air reconnaissance.

Here it was the British high-performance De Havilland Mo-

squito aircraft, against which the  erman defenses w ere prac-

tically h eltiless , which insured the continuity of reconnais-

sance coverage for the  ritish as well as for the US conduct

of strate ic air warfare against  ermany .

From 1944 on the Anglo-American strategic air forces

gave a elassical demonstration of air power and air aupremacy

in operations over the  erman homelan d and over the terri-
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18 territories under  erman occupation . Enjoying complete free-

d om o f a c t i on 2 n d u n l i n i   e d p o s s i c i l i t i e s f or t h e d e pl oy me n t

of thei r forces, it was now merely a matter of techniques

to inflict the necessary dedree of destru ction on any eurrent

t a r g e t t o i r_s u    e i t s p er ma.n.e n t e l i mi r_a t i on .

Th e d ev e l o pmen t o f t h e s e s p e c i f i c a l l y A.n g l o- A  !er i c a n.

t e ci ln i q u e s of s t r a t e g i c a i r a a r f a r e  Ni l l b e d e a l t wi t h i n

10
greater detail in the che.p

ter which now follows.
_

_

10. Sources: Study 164 , Volumes II s.n
d IV; The AAA , Volumens

II, PP• a41 , ff.
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.
PART II

CHAPTER 1

l   T IE ROYA?  AI R FORCE FROA2 THE BEGSNNI NG OF
THE WAR TO MAY 1942

l . 1939-194_
0; The Polish Campaign a.nd the 194o eampaiQn

II

in France . In its first strategic action , the Rritis  bomber

arm die atch ed 20 medium bombere of the Blenheim and Welling-

II
p

  ton types to attack German $attleship Scheer at wilhelm shaven.
l

Plans for this operation were obvioauly premised on the sseump.

t on that an approaoh aeross the North Sea and the Bight of  

.

.
Helligola.nd would take the German defensea by eurprise because',

of the inadequate depth of the warning area. ,

This appraisal of the taetical situation proved false
 

because of a factor unknown to the Royal Air Force at tne

time and which therefore could not be taken into considera-

tion at plannimg : the existen ce of the first models of the

Freya radar instrument installed on the Ea t and  'est Fresian

i s l a.n d s .

On 18 December 1939 the xoyal kir  'orce sta.ged
its se-

cond attempt, this tim e employing a stroz g force of bombers  

to attack the German naval base oi   lilhelmshaven . This at-

tack also failed because the Freya instrum ents of the Navy

, detected the bombers earl on the a roach route so that th    ' Pp   e

l i
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20 an d a n t i a i r c r a f t a r t i l l e r ;,  d e i en s e s .

2h i s e x pl 3 i n s w.  y t   i     oy a l k i r F or c e i n t h e p e r i od f ol -

,
.  owi rlg i t s c o s t l y o p e r a t i on o f 18   e c emb er 1 y 39 s r o   re d s o

l i t t l e a c t i v i t y i n s t r a t e   i c a i
_r w  .r f a r e , an d wny t h e f e w

a i    cr a f t wh i ch di d p en e t r a t e ov s r 'i  e . •ma n t e r r i t o r y dr o p p e d

mor e l e a f l e t s t h a :  borab s .

I n J a n u a r y 1    4 U, f o r ex a mpl e , on l y n i n e   r i t i s h a i r c r o.f t

21 p°netrated over the western  erman border areas and over the
 

northwestern co ..s
tal areas. Three ol these penetratior_s were

at nigh t, and only twa aircraft dropped bombs. Ou t of' thir-

 Le en p en e t r a.t i o rls i rL r 'e b r u a r y 1 y 4 0   h r e e war e a t n i gh t an d

onl y on e p l a n e dr op p e d b omb s . I rl i,:,- .r ch 1 9 4 0 t h e n u  ub e r o i'
 

penetrations increased to 23 , seven of them at nign t and   ith

six  b omb s dr o p pe d on   t    o c c a s i on s .   n Ap r i l t riewwe r e n o n i gh t

p e n e t _•a t i on s  Ln d s e v e n o f t h e 22   .i r c r a f t   e n e t r a t i n g du r i n g

d :.  y l i gh t dr o pp e d '  omb s . I n t h e 1 - l     : 'Ia y p e r i o d e i gh t a i r -

craft penetrated , three of them at night and three dropping

bombs.

Af t e r t h e We s t e r n Ca.r  pa i g n o p en e d or: 1 0 it:a y 1   40 , t h e

1  oy a 1 Ai r Fo r c e b e c a me i r_c r e a s i n  ;l y a c t i v e i n da y l i gh t a n d

n i g h t h a r a s s i n g   :t t a c k s b y s i n o l e   .i r c r a f t .

On t h e rl i ; '_  t o f 1 i - 1   I .ia ;y  1   4U t h :  Roy a l Ai r    or c e f o r t h e

first time again st .ge
d a si   ble strategic attack . The

force of 4U-50 bombers disp2.
tched oa this operation attacked

THIS PAGE DECLASSIFIED IAW EQ 129  8



THIS PAGE DECLASSIFIED IAW E0 129  8

26

21 the hamburg and Bremen areas and inflicted the first heavy

losses among the civilian population .

.
T  a  'ev e al s cl e ar l y t h a t t h e op er a t i on s of t h e x oy a l

Air Force against the  erman homeland during this period

were primarily for t: e purposes of training in air warfare.

There can be no question of strategic air warfare during

11
thia period.

 
2. Royal Air Force Uperations A ainst Ital,y

in 19 .0.

When Italy declared war on Britain an d rrance on 10 Ju_ne 1940

the Royal Air rorce retaiiated by dispatching a force of 36

Whitley bombers to attack the Fiat worka at Turin . The attack

wa s ex e cu t e d orl t h e n i gh t o f 1 1 - 1 2 Jun e 1 94 0 , a f t e r t h e

aircraft participatin.; had stopped over on the Can ary Islands 

.
to refuel .

The inadequacy of the british technique9 for night at-

tack at this juncture is evident from the fact that of the

36 bombers committed only nine bombed the as9igned target,

while two bombed alternate tax gets at Genoa , and the rest

12
failed completely in their mission .

3 . Ho.ya
l Air rorce Operations a  ainst the German  one

o f I n t e r i or f r om t h e Summe r o f 1 9 4 0 on . Wh e n t Y1e Ge r man   .  .i r

offensive against rritain commenced in August 1940 with main

.
concentration against the honaon area , the Royal Air .

r'orce
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 22 gave a demon tration of 1ta atrategic eapabilities b  saa8-

.
. .number f  'hit b mb r aineti ng an. a t t ack wi t h a smal l o   y o e s a.g

.
Berlin on the night of 25-26 August 1940.  iven a moonli 

night and a cloud eover not exceeding 5/10, a miesion of th3. 

t ype was n o t t oo di   f i ct  l t f or a smal l number of ®a per i e  a3ed

cr eWS ev e i a t t h a t s t ag e of i mperf e c t t e chn i que s f or ni gh ti •

    operations.
i
  f I

 
I t i s obv i ou s  tha t t he a t t ack : by a number of lll  .i t l e  I

,
I

: 

23 bomber s ag ai.r .ea t he Skoda Work s a t Pi l .aen on t he mi gh t of

27- 28 Oc t vber 1940 was a f ar mor e d i f f i cu l t mat t er , s     .Qe '
 

only or e of the planea diapatched reavhed and b©mbed t e .
.

target.
. -

At that time th+e aucoess or failure v  Britieh night

oper at i ons hi ng ed on t hr e e f a ct or a : aacur at e compou  id navi
.-

  .

gatio a by the creW members, moonlight, and faYOrable weathe .

The mogt undertain factor here wae that of we ather , which
 

eo ul  d not 'be pr edi c t ed wi t h c er t a i n t y .
f or l ong r ou t e s .

•
.

WYt h t h®    .gh t a t t ack by Ro  al . A  r For c:e bomber s

- against  annheim on the night of 16-17 Deeemb,er 194©  the

last month of the yes,r witnessed the  irst' real esea attae   

, .  ag ai r s  t a ma   or   ®rmsn ci t y . A t o t a l   of 100 bombs f e l l   i t h
.

.t h e c i t y  l i m  .t s , i n f l i e t i n  s er i ou s l os s e s emo  .  t he e i v i l l  at 
 

populati©n and badly damaging buildirrga.
1 . otir oe :   t   .dy 16 4 , Vo1  me I . 1:2 .   our ce 2 .

- -
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  $ 3 i    a l l o f t  .1e   .ti t a ck s me n t i on e d a b ov e t h e t a c t i c a l u_n i t

i n v ol v e d ; ra s t h e i _-l d i v i c  a a l a i r c r a r t . 'I h e au r a   i o  ! of ' t h e

  .t t a,c k s J  a s r el a t i v e l y l on g , c o il s i s  t i n o f a s u c c e s s i on o f

  .  t a ck s by :i_n
d i v i

.du a l r 1 = r e :    ..; e.
 
_  :s

  on e a n d t h e s   .li  e t a r g e t .

I n   h e wi n t e r o i l y   -0 - 41 t r, e ;      r;= l Ai r l  or c e c on c en t r   .t e d

i t s n i gh -t o r, e r a t i on s a g a i n s t h y dr og er ia t i on wor k s i n t h e t  u rLr

r e b i on . Al l a t t e m   t s f :  i l e i  c c :nol e :,e l y b e c a u s e t l ie t e c h -

* n i  l u e s f or n i g il t o ;  e r a t i on :  h  .d r_o t y e t b e en a d e qu =    e l ;; d e -
detect and

v e l o p e d t o s t r i k e po i n t t   ,r  ; c t s o i t h i s t y p e l o c a t e d yri t rl i r_
l 

d en s e l y bu i l t u p t o :  l  c os p l e x .s .

I n e a r l  i 1 )   1 1;n e   r i t i s 'rz   c il i e v e d 5or  e pr og r e s s i n d e -

,
? 4 v e l o   i n    t h e i r n i gY.   a t t a,c    t e c  rn i au e s :

a . Ui_ t n e r_; ;  h t o i ' 24 - 2 .  l+'e br u    r y l y  ?-1 t h e   r i t i s h
•

t « i    - e il b l
.[1e h v r o   i,;<:.n c   ze.s t e r ,   ' o r e r u ll   :e r o   t   l e h    :2 c -

  .s  Le r , wa s u s e ci i o r t   _e
i i r s t t i me ? n a n a t t a c k a g a i i_s t

:3r e s -t ;

b . ',Ye 1 1 i n  ; t o n b a mb e r s a t t a c  : i r   -; Lmd e n o n t h e n i b h  _

o f ' 3 1 : ,lr_r c ii  ll    p =  i l i o _r
t r c  ' i

.  s
  t i rrse d e l i v e r e d a 4 4 0 0 -

o o u n  l  OGIDb .

I i; 1
. U t r u 8 n e c e s s :  .r 'tir   o ?l O ti c; t  1 := t c ,

    n l s U O  
. i

l t t h e

C a Ci   0   .
1 1 i; l   S O L GJ TI1  e :L' ;, ' i .' :1 -_   '!    G v E? i  :  r   U t

,  i   ..
t ti r 'i   S 1 Z 2 O f

 1 ' 
b omb s h    3   Iic r :; a s e d    on : i a e r a i  l V.

l ; . i3ou r c es   , ._  .
1 4 . ::ou r c e 2 ; ;  <; e . .l s  ? i         n   +.

i x l   .
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2 4 !'h e pr obl em o i ` t a r g e t    .   c a  ci n  ; a t n i   h t s t i l l r ema i n e d

  c; b e s ol v e c  , h s h a d b e e   dun e b y t n.e
  e r ma n Ai r r or c e , t h e

Roy a l Ai r r 'o r c e n e w l e s.r n e d b y e   T  e r i en c e t 'n a t t h e me t h o d s

o f c ompuun d n a v i g a ci on   :n i a s t r o , i   ,v
i g a t i or_ c ou l d n e v e r b e

pr e c i s e en ou  =; h t o   'i n d wi t i  c e r t ^ i n t y a.n d i d en t i f y a t a r g e t

l o c a t e d i n t r e eY  e  .y i n t e r i o r . De p e n d e rLCe on mo on l i gh t an d

g o od c on d i   i on s o f v i s i }  i l i t y u n ob s cu r e d by c l ou d s c or z i n u e d

t o i   po s e r ° s t r i c t i on s on e p e r a t i on ,. .
l p o s s i b i l i t i e s o f s t r a t -

_
eg i c war f a r e a t; n i ; h t .

1'h i s wa s   l o   i c a l l y a n u n s a   i s f a c t or y s t d t e o f Gf f a i r s

f o r t h e Hoy a l Ai r r'o ?•c e . Un e o f t h e r e ma r x a b l e f e a ZUr e o f

YVo r l d Wa r I I i s t h s.t i t wa s t h e   e r man   i r r o r c e wh i ch g :w e

the : oyal Air Force its first help in the search for a solu-

 
tion to its problems of navigation.

P r i o r t o t h e wa r " e r m  .n y t.a d b e ?n i n t h e l e a d   i n t h e

f i e l    . o f ' r a d i o =_;u i d e b e sr : 2i a  r i g a t i on . 'L'i  e   r i t i s h a t t h e

t i me h a d n o s u c   i n s t r u mc r  t s wi t -f  t h e e x c e p t i on o f t h e   e r ma n

Lo r e n   r a d i o b e  3c on i r  s t a l l a t i on s or b l i n d l a n d i n g , w l i c h

..was manufactured under license in ritain f'or use in civilian

2 5 a i r t r a f f i c .

 ̀or nign t operations by uerme n bombers e.gainst
Lritain

in the win ter of 1y40-41 use was me.de, in addition to tLe

X a n d Y g•u i d e me t h od s , f o r t h e " P a t n f i n d e   " an d " lYla r x i n g "

u n i t s , o f t h e "Kn i ck e b e i n " u l  cr a  _l i gh
,
f r e ; ,u er  cy gu i d e s y s t em
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25 for navigational purposes in the  erman bomber units.

The Knickebein system consisted of an ultra high fre-

qu en c y  ;u i de b e a.m i n s t a l l a t i on wi t h r o t a t i n  ; d i r e c t i on a l an -

tenna operating in the 30-centimeter waveb ,nd region . Thie

guide bea.m was directed at the tar;;ets, and visual or acouat-

i c s i g n al s i n t h e ai r c r af t i n f or me d t h e p i l o t wh e t h e r h e wa s

on t h e b e am o r t o l e f t or r i gh t o f i t . Ar r i v a l ov er t h e

t ar g e t ar e a ri a d t o b e c ompu t e d by de ad r e c  [on i n g . 

Ge r man b omb e r s s h o t down ov e r L  .g
l a n d g av e t h e Roy s.l

Air Force possession of the aircarried signal instruments.

Nothing of this type having been developed in Britain , an

irr m ediate start was made at copying the Uerman Knickebein

installationa. Tnis was relatively simple, aince the air-

 
carried componen t of the guide system was the Zorenz E-B1-1

radio beacon signal receiver , which was manufactured under

Llicense in ritain . A:i
.
l that remained to be done was to

copy the the available i,orenz radio landing beacon with a

correspondingly higher          x transmitting power .

This r8dio guide beam system of navigation was uaed by

the Royal Air rorce for the first tim e in the air offensive

which commenced in Iriarch 1941 against the  erman fleet con-

sisting of Battleships Scharnhorst and Gneisenau and heavy

Cru ser Hipper w,zile entering port at Brest.
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25 Simults.neous
ly with cortracts to construct the above

guide beam instrum ents, the Royal Air r'orce awarded contracts

to develop a new eystem which , while retaining the features

o f i n d e p en d e n t f i x - t a k i r    wa s t o ma.k e l ong - di s t an c e su r f a c e

r_av
igation possible. This prin ciple had alao long been de-

veloped in Germany , first by the lelefunken Compan y in its

Ingolstadt instY ument. Later this system had been improved

i n t h e f an gu i d e b e ams ( Fa e ch e r l e i t s t r ah l ) o f t h e Sonn e an d
 

Lle tra instruments, and in the automatic position line

finder (Sta.nd
linienpeiler) Hermine (acoustic) and  ernhardine

(visual telereceiver ) instruments. All of these instrunents

were in use already in 1941 on the  erman side as navigation-

al aids in bombing operations against Fngland , an d the Bri-

s
tish gained valuable informatior  for their reaearch activitie

f r om t h e  ̀ e r ma.n bombe r s s h o t down .

Finally , British research resulted in development of

the R-1324 "Gee" instrum en t, which established the system

of wriat was called the hyperool system of navigation and be-

came a basic factor in British teeY niques in nigh t operations

a s par t o f s t r a t e g i c we.r f ar e ag a i n s t Ue r man y an d t h e  ̀ e r ma.n -

o cupied terrttor7 es. Tpis system was subjected ta its

first test in actual practice in a nigh t attack against

. ssen on the nigh t of 8-9 Yiarch 1942.

The instrumen t functioned on the following principlea:
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26 WYiile tuned on the instrument measures the receiving
(or time-dist .nce

)

distance/from of the aircraft from two separate ultra-short-

wave senders operating on wave lengths around 4.2 meters.

The aircraft then steers in to a course equidistant from the

time-
t wo Uer d e r s .   i v e n a c on s t a .

 
i s t a n c e - d i f f e r en c e t Li s l i n e

will appear in the form of a hyperbola .

Ar y p o i n t i n t e r r a i n c   1 b e d e t e r mi n e d by t h e t i me - d i s -

tance   ax difference betw een two senders. The mission of
 

,the aircraft navigator is  o find the hyperbola referring

t o T  .r g e t X a n d t o s o gu i d e t n e a i r c r a f t t h a t t h e t i me - d i s t a n c

difference between the two sendin _; stations is adhered to

27 precisely . Wh en this was done the aircraft fallowed th e

- exact course ot the hyperbola , which also intersected Tar-

  g e t X. Wn en a r ou gh d e e.d r e c   on i n g s h owe d t Y .a t t h e a i r c r a f t

we.s close to the ta.rget, the navigator computed the hyperbola

and time-distance difference resulting from the position of

the target in rele.
tion to a third sending statian . The point

of in tersection of the two hyperbolas at target X corresponde

t o t wo ; pe c i f i c t i me - d i s t an c e : d i f f e r e n c e s . On c e t h e s e

factors were acnieved -Lhe air raft was exactly over the tar-

get.

The data received was re;istered ontically in the air-

c r a f t b y me an s o f c a t h o d   r a y t u b e m-; r k e d wi t h t h r e e l i g h t

point gradings. The time- distance difference of the t?x get

THIS PAGE DECLASSIFIED IAW E0 129  8



THIS PAGE DECLASSIFIED IAW EQ 12958

,

33

27 computed by the navigator was se t on the one ecale. A aec nd

dot showed the corresponding hyperbola. The time-dietance

eignala coming in through the receiver produced sparks in

t h e ca t hode r ay t uloe i ndi c at i ng t he pos i t i or. of t h e a,i   er af t

in relati©n to the hyperbola. Once the aircraft wae on a.
'

_ . .cour .e e f ol l owi n t he  f i r e t h erbol a l i n e t h e nav i a t org YP   g

t un ed t h e r e c e i v er t o t he s e c ox  ,
hyper bol a .   hi a i n f ornaec 

him continuously on the exact dietance to the target, which i
 

aho red ae a zero ae ®oon as the time-diatance differenee

corres omdin to the h  erbola waa reached,P g 3 A

Us i ng ca ptur e d dat a , Oer man s ut hor i t i QS ( t he Tel e f ur  en

Compan  ) determined that the Gee instrument functioned wit 

an aceuracy degree of 0.3861 square mile (1 square Kilometer)  

.
  with a range of 300 ffiiles (500 Kilom eters) from the three

tran smitters etationed at the sou theast co .s
t of England .

This navigational equipm ent thus permitted complete onv rage  

of th e  uhr region with this degree of aecurac  . The een-

t e r l  
.n e o f i n t e r s e c t i on of t h e t hr e e t r an s mj.t

t e r a wa s i ri  

the appro imate dir®ction of Dortmund.

I n May 1y4   t h8   erman Ai r   'vr c e be c affi e awa  e o f t h e  

new method by way of the instrum ents and navigational data

f ound on   'r i t i sh bomber e aho t do wn . Af t er an i nve s t i ga t i on

of its manner of functioning, thE problem of w . s arid means  

  .   _;
    . , . . . ic 
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28 of interferenee came under examination , prompted by memoriea

of the bitter experience ma.
de in this field during the

bombing offensive against Engla.nd. Effective interferenee

was on].y possible by jamming the powerful British aircarried

 transmitters by the use of still more powerful German ultra-

short wave tran smitters. The only transmittere in Germany

v hich were powerful enough for the purpose were those in use

by the Poat and 'lelegraph Service, an d since measurea first

_
had to be taken to make these avai.lable, immediate German

15
action to interfere with the Gee system was not possible.

The fact that it took up to early 1942 to find the

 Iyperbola syetem as a solution to the navigational problem

wae one of the important reasons for the small activity ofi
the Royal Air Force in the field of etrategic air warfare

againat Germany in 1941 . Another reason was that the Brit-

ish Bomber Command was heavily engaged againat German submar-

ines and naval surface units in the Atlantic.

It wae July 1941 before the British made a new atte tpt

to intensify their attacks against the induatrial towne in

the Ruhr re ion , aand again st fiamburg , Brem en , Ha,nover , Frank-

furt, and Stuttgart. The results achieved were eo unsatis-

factory for the British  %ommand , because of the too great

15. Source g
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 9 inaccuracy of bombing , too great depender ce on weather con-

ditions, an d r ounting losses , that stratebic air warfare

against  ermany had to be seriously restricted in the winter

of 1941-42.

A s part of the air offensive against the Ruhr region ,

the Royal Air Force on 12 August 1941 again attem pted a large

scale attack during daylight. The attacking units lost

42 bombers , which was added proof the.
t the execu tion of day-

 

light attacks sor purposes of strategic air warfare a.gains
t

16

targets within Germany waB  .tioo costly for the Royal Air Force.

In broad ou tline the followino ca_n be said of the te h-

niques employed by the Koyal Air rorce in strategic air war-

f a r e i n 19 41 :

•
a . I n t h e f i r s t h a l f o f 19 41 t h e r a t i o o f d a y t i me

to night penetrations by Royal Air  orce units over

 ermany was 1 :40.

The strategic objective was limited to the execution

of harassing attacks to disturb tne civilian populatior_

ana hamper work . The oper3tions were in the form of

continuous sequences of single-aircraft attacks again et

one specific target an d lwsted a considerable time.

 esides this system of concentrated attacks again9t

16. Sources: 8 ; Study 104 , V:,lume II.
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30 Wi t h t h e n ew s y s t er  o f h y p e r b o l i c n a wi g a t i on b y me an s

o f t h e R- 1 32 4 Ge e i n s t r wne n t s , an d wi t h a s t e a d i l y mol.in t i n g

namber of 4-engine bombcrs available, the Royal Air  orce

n ow 'ri a d t h e o pp or t u n i t y t o d i s  .  a
t ch l a r g e f or c e s a n d a ch i e v e

c on c e n t r At e d t a r     ± Pf f e c t s .

huebeck was not a target of real strategic importance.

Si t u a t e d i n t h e mi ds t of 1 s .Ke s s n d wa t e r c ou r s e s , h o  °  e v e r , i t s

geographical position made i t easily identifiable e.t r ight. 

I t h a d n o s t r on g a_n t i a i r c r a f t a r t i l l e ._ y d a f en s e s , a n d wa s

barely within operating range of the German nigh t fighter

defenses. Lhese s?me condition applie  t  Rostock , which a

 for
few days later served as a target   ZOther and exceptienally

n e a v y a t t a c k b y t h e Roy a l Ai r r o r :;e .

•
The two attacks obviously were more in the nature of

 ,  h a t mi gh t b e c a l l e d r e a l i s t i c e x  : r c i s e s ( s ch a r f e iJe bu n   s e i n -

saetze), designed to try out the new systems of navigational

e.n d a t t a ck me t h od s u r d e r n o t t o o d i .  f i c u l t c on di t i on s .

The real mea.n
ing of these two ox erations becam e clear

two months later , on the night of 30-31  ay 1942, in the

" 1 00 U- b omb e r a t t a c k " a  ,a i n s t Ua l ogn e ,  rir  i c  7 i n pr a c t i c e h e r -

alded in the new phase of systematic strategic air warfare

by the Royal Air rorce against the verman homeland .
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3 1 I f t h e  3r i t i s h Lomb e r   om.rn - n d s    i l l h a d a_n y d ou b t s ' t h a t

no technique existed whi h would b .ve made the successful

execution of daytime attacks against ts.rge
ts within  ermany

possible, this fact was provea definitely or_
17 April 1 42.

Tn a b ol d a t t e mp t , t r e Roy a l Ai r Fo r c e on t h a t d a y  :ii s -

oa t c h e d t we l v e h  ,n c a s t e r b omb e r s Lo b omb t h e MAN wor k s i n

xggsburg , which ma.nufacture
d Diesel engines for the  erman

Na v y , I n v l a n n i n g t h i s a t t a ck t h e =  r i t i s h ob v i ou s l y a s s ume d
 

 
that the German aircraft reportin  services would not be able

to detect the unit accura tely enough to insure a successful

c mmitmen t of Uerrnan def nse fighters, so that the attacking

bombers would achieve com i.e
te surprise.

32 Th e w'rio l e o p e r a t i on wa s a c or.  pl e t e f e.i l u r e .   e r ma n d e -

 
fenses brough  down four os the bombers durin , the approach

f l i 6 h t a n d axio t h e r s    v en du r i n  ; t h e r e t u r n , s o t h a t on l y

or e b omb e r r e t u r n e d 1' r om t h i s mi s s i on .

lhe courageous squadron leader conLrn  ldino the bomber

fo  ce was awarded , posthunously , the high est  ritish military

decoration , the 'lmctoria  ross.

Af t e r t h i s ex p e r i e rl e c t =h e Roy a l Ai r r or c e f i n a l l y c e a s -

e d c cmmi t;t i n g i t s s t r a t e g i c f o r c e s i n d a y l i gh t o pe r  l t i on s

a g a i n s t t a r g e t s wi t r i n v e r ma .n.y . T' i e " r i t i s h r e s u me d o p e r a t i o

o i t h i s t y pe on l y a s l a t e a s i n t h e a u t umn o f 1y 4   , a f t er
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            t h e 'US Arm  A3:r Fo r ae_s ;h ad ach i ev ed abs ol u t e a i r a  pr .emaa r I .

17
; ov er a11: .

Ger man t err i
.
t or i es   .  

     
4 .   ay al Ai r F    ce _Ox er at  .ons a    i ns   Ge  an-   cdup .ed

_ _ ,. _ _  ._ . .._.._ .
  I

.
Ter̀r i t or i es a n t h e   l   e t , 1940- -19 42 , i t wa a o  y i n 1   41    
 

  t he Roy a].   i r For c e aomr ier  aed t o oondu c t s t r at eg  :o ai r  war -  

f  ar e a ai n-s t t he   'erma i- oe cu   .ed t err i t or i e   i n Wes t e r     -  P

,r ope , empi aq i ng v ar i o  s By s t ems adapt ed t a t h e, .aus r eri :  on   e:o- 

t  .ves s     . .
  .   a .   .t  er di e  i on +o;f Sh i ppi ng  al on  _

  h e _
:Chann e l     d

.   ;  
  ..

g t l a    .c .
Ca s,s t :. .

I n t he Ch ann el a  e as t he B,o ral A3,r   'Qr ce.
'

. ,
  :a;ual ;l   comr  i t t e d h oa be r s and    i gxi t̀ er s i t , Law al t i t   de ..   : -

oper a t i
_o

n  .
    ga       he ee oa ca$ i onal ]:  ©peTat ed 3. 

  gms  a uni t s   of b4  [her s or t o  pedo 1  omber s wi t h   i   ia +er  
. 

.

-

 . - .  e s   o.r t   .   la;e op    a t  .on s v er   :car r i ed ot  t a t :  .ow  
.
t   a u de a:l
. -

t . ''sac : e t -   - - -4 . s p de e c t i on b r t h e   erman a i  r cr a   t   ep,ar t   .n,g-  .

,instrv era
s

. _ and t  hu s   ch i ev e t h e a dv an t   e o  at  c    :s e .
-   P

-
.Agai n at ehi .  pi ng i n t h e At l an.t i c , t he   o ral g   r

For   e l o - r   e b omb e r s o er a t i n s i n l s " -    p g _g   a  a  ed :     con
I

- .
- n a3 s s a  ,ae "uni t s , ai s o   .8ua1 1  a t l ow a  .t  .t uc  e $:.   .

 
  -.   b..: O  er a t i or,

  a  a i n s t   e rn an   ava1.
 Bas e  .  ori    e '

   

At l a n t i :c Co_ae t .   he p  e s en c e o  t a o   erm  bg #  l   sh i ps . -
. .. .   -

   a  .
d or e .h eavy  cr   ::e er i n t  a e por t o  B  es a     om   ,r-  h=

r   -1941 0.  Qau s e  l  :v el g a c t i v i t i es by t h e:   v r  1. Ai   . Fo    t,:e 
17. Sa ir c    2 , .8 , 1t3. '  

.  .
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33 against this port. Most of the attacks were carried out

by 4-engine bombers at night.

Twi n - en g i n e a n d 4 - 4n g   n e i,in i t s wi t h s t r on g f i gh t e r

eseorts al$o attacked oecasionally during daylight. How-

ever all of the daylight attacks proved u nprofitable

because of the heavy losses incurred.

A special daytime air offensive, lasting from 22 to

24 '̀uly 1941 was directed by the Royal Air Force against

  '• °
the more important ports along the Chann.e

l and A tlantie

coaet. As part of this offensive a force of unescorted

l alifax and Stirling bombers attacked the port of La Pal-

lice. Concentrated action by the defending  erman figh t-
 

er and antiaircraft artillery forces scattered the attack-
 

ing force of bombers com letel .P y

The  erman antiaircraft artillery forcae proved

highly euccessful in their operations, ev'en at night,

This forced the Royal Air Force to realize that operation  ,1

of the kind carried ou t i
.n

the past against strongly de e

fended targets muet necessarily remain unprofitable as '

the attacker had to depend om favorable weather and vi-

sibility conditions in order to iden tify and bomb the

target , eonditions which were also partieularly favorable
.
l

,
for the defendera.

.  
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33 F or t h i s r  , a s on t h e   r i t i s  : T  omb e r   om'nan d f r om

Au gu s t 1   4 1 on s t -- on g l y c;u r ti   .i l e d i t s o p e r a t i on s a g a i n s t

t h e Ge : man n   ,v <1 b a s e s i n  ve s t e :cn Eu r o p e .

c . Up e r a t i on   , a   a i n s t h o.n d i 'a _  ;e t s i n Nol l a .  d ,   e l , ;i u m,

and rrance.  iere, the activities of the Royal kir Force

had no parzicular strategic si nificance.

All  ritisn air attacks  nere were c= rried out only

when the w eather was fair. T:  e primary purpose here was,
 

b y di s pa t ch    dg sn a l l i 'o r c e s o f t  ,vi n - en g i n e b omb e r s wi t h

ti t r on g f i g h t e r e s c o r t s , t o f or c e t h e d e f en d i n g Ge r ms,n

fighters off the ground .  ith numerical superiority

s.nd  rith the advantage of pmsition the escort fighters

we r e t h en t o en g a g e t h e Ge r man f i  ;rt t e r s i n b a t t l e s of a t -

  t r i t i on , i n or d e r g r a  :i u a l l y t o we a r d oRm t h e Ger man f i gh -

t e r d e f en s e ws s, wn ol e .

  The british m de gr.ea
t e:_penditures ir_ these opera }s

- ions and continuously devised new tactical and tecrnical

   e t h o c s a.n a c omb i r a t i on s . Fo r e x a mnl e ,   x     x           x   x

a worce of 6-12  ristol Blenheim bombers would anproach

a near-coast target i . northern r'rance , coming from VOrtr

at a medium altitude and under direct escort by fighters.

At t h e s a me t i me t wo s t r on g f i gr  t e r f or c e s wou l d f l y i n

at a great altitude and on a wide frontage tia form prongs,

wh i l e a r o t h e r f i gh t er r or c e wou l d pa t r ol t h e c o a s t a t
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3 4 t  l e p o i n t o     p _n e t r a t i on by t h e b omb e r s t o c o•r er t h e i r

r e t u r n . I n s u ch o p e r.  ..t i o n s a. f o r c e o i r o,a gh l y t we l v e

b ombe r s f r c cau en t l y h a d an e s c o r t_ o f -no 1- e t h an 3 0 0 f i gh t -

er s . Z h e b omb i n   t    r g e t :  , e r e u s u a l l y s u ch o b j e c t s a s

r a i l d e p o t s , i n du s t r i a l wo -•k s , a n d    i r f i e l d s , t a r ; e t s

wh i c h c ou l d b e c on s i fi   -r «  tl r s o  ' s e  _  or c  a r y i mp or t a n c e

for the real purpose of the operations.

D   zi n g p e r i od s o f ' u n f a  ro r a b l e   ie a t h e r , t h e ;  oy a l
 

Air Force restrieted its action to daytime attacks b; 

fighters , using bombs a_7i
d weapons fire, against targets

`5 in  he immediate vicinity of the  coast . The apprcach ,

a t t a c k , an   . r e t u r n we r e a l l c a r r i e d ou t a t l o ,ti  e,l t i t u d e s .

 . ' r om t h e a u t u   :n o f 1 y 41 a n t h e: Roy a l Ai h i 'o r c e s     owT

r a marked preference for attacks by fiohter-bombers, with

s t r on g f i   t  t er e s c o r t s , i n p l < .c e oz t h e me  ;  i u m b on b er s

zormerly used.  he a,tte,cking units usually operated at

l ow a l t i t u d e s an d , i n s,c c or d a  !c e •r  i i:h t h e c u r r en t  , re a   h e r

c o n d i t i or  s , we r e c ov e r e d by s t r a n g  ¢ es  t f i g h t e r e s c o r t s

18
o.g a i n s t a t t a c k f r om a b ov e ,

On t h e wh ol e i t c a -_ b e s e e n t h a.t t h e Roy a l Ai r For c e

t e chn i qu e s f o   • s t r a t e   i c a i r wd.r f a r e   g   i n s t t a r g e t s i n t h e

  e r ma.n - o c cu p i e d t e r r i t o r i e s o   '    c , t e r r  F  .ir o p e a u r i n g t h e

194U-4  neriod were still in the ex eril ental stages.

THIS PAGE DECLASSIFIED IAW EQ 129  8



THIS PAGE DECLASSIFIED IAW EQ 129  8

43

3 5 Th
.e

l a.c
k oi' a r e l i a.

b l e s J s t e m o f po i n t n a v i g a t i on a t

n i   h   ma.
d e n i giz t a t t a c k s a g =:i n s t r e l a t i v e l

_y s ma l l t a r g e t s

un pr o f i t c,b l e .      i n g t o t h e   e r ma.n 1:'  .g
h t e r d e f e r_s e s a t t h e

Ch arln e l c o a s t da y t i me p r e c i s i on born b i r_g a t t a c k s r e qu i r e d a n

en or mou s e x p en di t u r e o i e s c or   f i gh t e r s . i: o ti e v e r , t h e o p e -

rating range of  ritish figh ters wa.s
limited and would not

permit long-range operations against targets of strateg c

improtance.  ven the port of Brest, a target of the first

'
or d e r b e c au s e of t h e   r e s ei i c e t h cr e o f' a   e r man r_a v a l f l e e t

i n 1 9 4 1 , wa s b a.r el y wi t h i n t h e   t r e me op e r a t i r_g r a n g e o f

 ritish fighters, so that i : was at no times absolutely cer-

tain that attwcking bombers cculd be given adequately strong

figh ter protection over the target e.rea . 'ihis ma,de daytime

•
a tacks against fsrest at all times an extremely ha ardous

u n d e r t a k i r  g .

dti i t h i r_ t h e s t r i   i n 5 r a Yig e o f'   "r i t i s h f i gh t er s t h e r e we r e

in the Uerman-occupied territories of i es tern Furope no tar-

gets of particular strategic importance whicil would have

made large-scale air warfa.re worth while. Aother factor was

t h a t t h e 3 oy a 1 Ai r Fo  , c e 'rla d t o t a k e i n t o c on s i d e r a   i on t rl e

f e el i n g s o f t h e r 'r en ch , t h e   e l   i a.n s , a n 1 t h e Du t ch a s t h e i r

a l l i e s .

5 .    o,y a l Ai    r'o r c e n e c or_n a i s s a n c e Ac t i v i t i e s . Re a l i z   t i on
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36 of t h e s u pe r i or i t y o f t h e Ue r man f i gh t e r d e f e n s e s du r i rLg

daylig  t compelled the  oyal Air Force at the be ;inning of

t h e wa,r   o b e v e r y c a u t i ou s i n i t s c o r:.rn i t me n t o f r e c onn a i s $e. 

s an c e a i r c r a f t .

l h e i  np o s s i b i l i t ;y o f a.r y p l a .  n e d a n d l o g i c a l c on du c t

o .f' s t r a t eg i c a i r wa r f a r e a g a i n s t " e 1•man y , r ev e al e a by e x r,e r -

ience in the unsuccessful oneration on 4  eptember 1939 ,

a l s o s e r v e d t o r e s t r i c t t h e r  i s s i on s o   '   .i r r e c onn a i s s an c e .

- 'l h i s e x l a i n s wh   oen e t r t i
_ s D ' ' ' a '  p 3  , a on , by r l t i s a r e c on n .  i s s an ,,e

pl a n e s i n 1   3   - q.U d i d r.2o t o c c u r mor e f r e qu e n t l y t h a n on c e or

t wi c e   fon t il l y . I t a l s8 e x t,l , :.i n s wr y t h ey d i d n o t , a s a r u l e  

penetrate beyon .
the western border areas.

In effarts to solve the cor:plicated problem of air re-

+ . connaissance against a territory where the defending enemy

f i gh t er i o r c e s r_a d a i r s u p e r i or i t y , t h e r oy a l Ai r For c e t r i e d

out the followins methods:

a . .  x pl o i t a t i on of Cl ou d Cov e r . I n we a t h e r c or d i t i on

wi t i  a c l o s e cz c l ou d c ov e r a d e qu a t e l y h i gh t o p e r mi t f l y -

ing altitudes, t,Nin-engine ligh  or medium Lritish bomb-

e r s , u s u a l l y I  l en 't  e i m a i r c r a f t , f l e w v i s u a l r    c on n a i s s a n c e

missions at an altitude just below tihe clouds, in order

to be able to disa pear into the clouds imnediately if

t h e y e n c ou n t e r e d   e r man. f i gh t e r s or h e a v y gr ou n d d e f e n s e

f i r e .
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37 un v e r y r a r e o c c   .s i on s r e c or  ia i s s an e e o p er e.t i on s o f

t h i s t y p e wer e c omb i n e d wi t h t h ; b omb i n g o f cil a n c e t a r g e t s

b , h o w- !l t i t u d e Ai r 1l e c onn - i s s an c e . On t h e wh o l e , t h i

type of reconnaissanee rem .
ined restricted to areas over

,
the aea or coastline. T? e units employed avoided areas

with strong groun ci defenses, an d kept their stay over

enemy territory to such a short time t
.a
t there was no

p o s s i b i l i t y f or a t i me l y c orrlmi t me n t o f en emy f i gh t er s
 

a ainst themg •

rrequently this form of reconnaissa lce was com  ned

with attacks against ship3 an d chance shore targete. The

units usually er ployed were fighters, using bombs an d

weapons fire , since their maneuverability made them less

 
. e x p o s e d t o t h e :rza z a r 3 s o f d e f en s i v e c oun t e r a c t i on .

c .   i ,,h Al t i t u d e Ai r l  e c onn a i s s a n c e . Th i s f or m o f

air reconnaissan ce could only be conducted during favor-

able weather conditions suita'cle for air photography . The

units used w ere usually special type Spitfire aircraft

  a d a p -  e d f o=  h i gh er a l t i t u d e oe r f or ma n c e s t h an t h e u s u s,l

model. They operated at altitudes of 33 000 feet 2nd more,

so that the  erman aircraft reporting ser ices were rarely

a bl e t o t r a ck   h e s e t a r g e t s wi t r  a d e q   ia t e r e l i a b i l i t y

t o s en d u p f i gh t e r s a g a i n s t t h em.
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39 nu mb e r of a i r c r a f t a t t a c k i n g ii ambu r o i n J u l y 1 9 4 2 z s wa s

the case in the sane mon t i a year ago delivered on their

targets ciouble the weight in demolitior_ bombs an d ten times

the number of incendiary bombs that t.  e foroes attacking

20
ir the previous year had delivered.

of
40 In spite

  he considerably in creased number of aircraft

committed , the Royal Air Force fo .̂
the time being con tinued

t o adh e r e t o i t s f or me r s y s t em o f a t t a c k , t h e c ompon en t

  features of which were as follows:

a . E  ch pl an e bom'oe d i ndi v i dual l y and di d i t s o vn

navigation;

b . Each attack was carried out in accordance with

a precise plan specifying the approach route , the bomb-

release time, the bombing altitude, an d the home rou te
 

for each individual plane;

c. The signal to commence bombing was given by

especially egperienced crews, known in air force jargon

as "shifters  by means of bundles of fle.re signals and

a mass release of incendiary bombs to make the target

clearly visible from great distan ces.

d. The bulk of the bomber force attacked with

demmlition bombs c; :nbined with oil bombs;

e. The return flight was carried out in a awift

downward slope until the  hannel coast was reached in
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40 order to complicate cour_teraction by the uerman night fighters;

The following features w ere introduced in th  suamer

o f l y ¢ 2 t o i mp r ov e t h e s ,  s
t e i.7 :

a . Ele ie_zts were dezailed to take action against

the German night fighter arm by attacking their airfields

b . Elements were detailed to attack the antiaircraft

a r t i l l e r y d e f e n s e i r  t :  e t a r g e t ar e a wi t h b omb s a n d

w eapons fire while the main attack was in progress;

 
c. The duration of the attack was shortened b com-Y

b i n i n g t .h e i n d i v i d u a l b omb er   t o f o r m a   t a c k rvav e s .

41 The improved accuracy in target locating due to the

Gee.s3rs
tem of navigation provided twa possibilities to in-

  crease the effectiveness oi atitacks and reduce the risk of

_ losses aue to  erman defensive actio .:

a. ?l .n es mann ed by the most experienced crews aYid

equipped with Uee instruments coulu marx the target with

i n c e n d i  lr y b omb s ;

b . A t t a c tic o p e r a t i on s  uer E l e s s    e pen d e n t on g o o d

we a t '_  e r an d mo on l i gh t , a.
f a u t or v  L i cti a t t     e s   .me t i me p l a c e d

 Gh e d e f e n s e a t c, d i s a a v an t a   e ,

Th e Ue e s y s t em wa s t h e f i r s t a pp r oa.ch t o   h e p o s s i b i l i t y

t o b omb a t a.r g e t wi t h a c cu r a c y a t r_i  ; h t , wi t h ou t a n y n e e d t o

a c t u a l l y s e e t h a t t a r g e t . I t  ;va s t hu ; t h e f i r s t t e ch
_n o l og i -
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5U
>1
_

4 1   e c 'rLn o l o b i c a l s t e g t o vta r cxs t  1e t a., t i c s o f b l i n   b o mb i n g .

i 'r e :  t o ,,la l  1-i r t 'c r c c  r         _-;n i z e d t h e c 'i   a.r?c e s Y  e l    ou t b y

u s e o f   h :; Ge e s r̀ s t em 3n    i r  me d i - t e l y s   a -  t e d on a n ew c ou r s e

o i a c t i un t o n  :.
k e    h e s e _  a  ri  ;   . .

i i a      l i n s t r u men -t s z v a i l s.b l e

  o -  u s e by a l l o   i t s o omb er   'o r c e s . Po :.,s i b l  r , t h e s e a r c Yl

; or n evr t e cCu   i c  ue s o f' a t t a c x      s al s c a f or c e d rae a s u r e du e

t o moun t i n g l o s s e s i r_f l i c   e d -  y t h e s t e   a i l y s r owi n g   e r ma n

n i gh t f i gr   t e r d e f er_s e s .  ̀ r!e l o s s c f 5   b omb e r s i n t h e a t -
 

t a ck a ga i n s t   r   men on t --i e r_-    ri t o i ' 2 '  - 2 e J un e 1 y 4 2  ti a s a

  a.c
t o r wn i cli t h e l oy c.

l t  i r   'o r c e c ou l d n o t s.f f or d t o i   ;r_or e .

1  _ v i e;w o.f
t h e f a c t t h    t t r e n  _ u  i n s t r u ..me n t s  =or r_  v i -

g o.t i on a.n d t a r   e t ma r k i n  ; pl a y e ci s u ci   e. d e v i s i v e l y i mpo r t a n t

r ol e bu t c ou l c: n c t b e pr ov i d   c. i n   d e qu a t e n umb er s f r om cu r -

i
r e n   ou t pu t t o e q u i p e a c h   i r c r a.f t i r: t h e Br i t i s h Bomb e r

Comma.n a , an d i u r   h e r n o r e b e c nu s e t l     'r   .n d l i n   o f t h e s e i n s t r u

 r e n   s wa s s t i l l    c ompl i c a t e d m   t t e r , t h e i d e s. wa s t =  ,  en u p

oi supplyin; th °m to a limitea number o  specialized person-

n e l w:  o c c u l d pr o c e e d a. i e a d o i -  borr be r i o r m=  t i oil t o mGr _ 

t l     r ou t e  .n d t a r ;; e   .

x ainst, opposition from the Bomber Command, the opera-

tions staff of the  oyel  ir Porce on 1J August 1;42 inUtruct

e d   r    u p Cs.p t a i n   . CT l . -  e n n e t , a i  e x pe r i er_c e d At l an   i c

a v i a t or ,    o a c t i v a t e   h e f i l s t f ou r s p e c i a l s qu a dr on s of
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42 a "Pathfinder" system , and to try out such a system . Under

this system a small number of highly special.
ized crew a in

aircraft with up-to-the minute equipment,and acting completel

or  their own responsibility , w ere to assume the missi n of

locating the target, an d marking the route and the target
i n a ma  er

w
hich would enable the main body of an attackine force to

orient itself exclusively by these marking and thu9 achieve

rnazimum effectiveness in their attack against their assigned

  22
target.

2. The Ro.ya
l Air Force Pathfinder System in 1942.

Only

two montha after the initial order to activate Pathfinder

squadrons, the Royal Air Force on the nigh t of 13-14 October

1942 staged its first Pathfinder-guided large-scale attack .

  The target of attack wa8 the  erman naval base of Kiel , a

tax get easy to identify by its conapicuous geographical

position .

43 The target was marked by a 4 000;-pound ground marker

bomb with a burning duration of two hours , and in the air by

s p e c i a l r e d an.d y el l ow ma 3  i n g b omb s g i v i n g of f c o l or e d

starlight. •

In the period which followed it still happened fre-

.
quen tly that the Pathfinder units failed to mark the target

precisely enough , causing failure of the entire attack ope-

r a t i on .
•   i
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4 of these missions the failed comnletel to find their tar-5 y , y

g e t s b e caus e of bad we at her . In aver ag e wea t her cond 
.t i ox  s

t hey f ai l ed one ou t of ev er y f our t i.m.e s t o f i nd th e i r t ar ge t :. '

In favoranle weather conditione they succedded in e.ccurately

locating and marking their taxgets. Compax ed with the tech-
 

n i ques empl oy ed i n 194  ana 1g41 , t hi s new P  .t hf i.nder s .y s -    

,,/i  .
tem repreaented a considerable improvem ent of attack meth-

oda.
 

. The loeses among Pathfinder units remained far lawer - 
 

than those incurred by the main attaek f orces, which  t
. .

 
t i me s r eaEh ed a f i gur e of l 3 per cen t o f al l ai r cr af t   e om-

_ .
mitted.

For the Royal Air Force the major problem for the con-

du c t of s t r a t egi c ai r war f as e a t ni gh t r emai n ed t ha t o f 

' accurate target loc ating and marking eompletely in.dependen.t
'

 
of weat h er condi t i one i n

.
t he t ar ge t ar e a . Ixl 1  42 t he   o.yal

  ,  Air Force:  devoted par icularly strenuoue effvrts to fiad
/ :

_ ..
a soluti©n to this problem .

' 3. RoYa1 Air Force Operations at ainat Ita13r in 194? .

 ' e cau s e   of t he pr epar at i on s be i r.g made and t h e r es pons i hi l -

ities aa umed by the  Royal Air Force in support of the Allie;d 

l an di ngs i n Nor t h Af r i ca pl ann e d f or Novem ber 194.2 , t he con  I

du ct of s t r a t eg i c a3:r war f ar e by t h e Roy al A :r For c e agai ns t .
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  46 the German  one of Interior beca ne only a secondary mission.

From then on strategic attacks were directed primarily
,

again st the Italian industrial towns of Genoa, Milano , an d

Turin , the purpose being to prevent the movement of antiair-

c r a f t a r t i l l e r   • a r_d f i gh t e r f o r c e s b y I t a l y f r om t h e r e   or

action against the Allied forceB participating in the in-

v a s i on of Nor t :n Af r i c a .

The firat attack against Uenoa was on the nigh t of 22-
-

23 Oetober 1942 by 100 Zancaster bombers. The moon was al-

most full and ground visibility was good . A Gee control

station had beer_ established in southern Englan d for the

specific purpose of supporting navigation , so that the Path-

finder units pa:  ticipating in the attack had no difficulty

 
i n a c cu r a t e l i d en t i f i n a n d ma r k i n e ty y g g th arget.

 n 24 October 88 Za.r cas
ter bombers carried out a ha ard-

oue daytime attack against P Lilano , losing only three bombers.

4 7 Un t h e f o l l o rri n g n i gh t t h e :  oy al Ai r Fo r c e a g a i n d i r e c t e d a n

attack against I Qila.no , which was only pa tially successful ,

however , because of unfavorable weather condttions.

Fr om t h e n i gh t o f 1 8 - 1y  l ov emb e r 1 y 4 2 t h e Re,#   1. Ai r

Force placed main. emphas
is on attacks against Turin .

By

t   .e en.d o f t h e y e ax t h i s t own c a.me u n d e r a t t a c k s e v en t i me s ,

by forees each time around 2U0 Lancaster bombers.

.
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5 

¢d i n a t e ,ten i  z •;
du s x t o bomb t r e :  c1L  e i d er f a c t or •y a t Le  :;r eu -

s o t , i n i 'r a :zc e . T   i s oper a t i ori  v   s ii o t   . v er y h az ar ci ou s under

t a _ -i ng . 1'h e '"e r m  n de f en s e f i gr. t er s  wer e con c en t r a t ed a l ong

t hex       coa s t oe t j  e en t ne mou t h of t h     c 'r. el de x i v er and

7  r e s t , an d i t vra s r el a t i v el y ea s y f c r t h e a t t a ck i n;  f or ce t o

by pa s s Br i t t   .ny an  i perie t r a t e s ou t     of t h e Loi r e i  i v er . The

r e -   r n f l i gh t wou l  i be du r i n _; d=-r k , an d c oul d t h er ef or e be

co l s i der e d s a f e , b cc s u s e t h e ,:•e wa s a s y e t no Ger a an n i gh t -
i

f i gr t e r d e f en s e s ,y s t em i n Fr s.n c e .

A mor e h a     r d ou s L n c3e r t   :.Ir
i n  , wa s t h e   en e t r a t i on o .

f 7 6

Bo s t on , v en t u r a ,   .n d i .io s qu i t o me a i a r  b omb e r s a r ou n d mi d d a y

on     e c e mb e r t o a t t a c k t h e   tri l i p s Wo r k s a t F' i n :lY  ov en i n

: o l l an d , i 'li e o   e r a t i on  w  .s c   .r r i e a c u t a t a l ow a l t i t u d e

• t o c ompl i c a t e t r a c k i n g o   t h e f or c e bJ1 t h e   e r ma r  d e f e n s e s .
s t r a t e g i c

l h e
 

r po s e o f t h e s e a t t a ck s Lti-ws o bv i ou s l y t o pr ev e r_t

a    e r man wi t r  d r a wa l o f da y t i me i i grLt e r wn d an t i a i r i;r a f t a r -

t i l l e r y f or c e s f or t r a n , l er t o t h e i     l    s i o  1 f r on t i n ldor t h

Af r i c a .

._Th e :  e e.v i l l ar_d I io s qu i t o I; omh e r Yia d ma d e i t s t i r s t

a p p e a r a ric e on t h e n i gY:t o f 31 i.ia y- 1 J u n e 1 9 4 2 i n a.n a t t a ck

a g a i n s t (;ol og n e a s a c omp l e   e l     n evr t y p c o f o o:nb e r a i r c r a f t .

' l i Lh i t s c  _zi   e c on s i d e r a b l c h ombl o a d c a pa c i t y o f 2 t on s

t h i s mo d e l c ou l d a cli i ev e a n a x i mum op e r a t i n =; aii.t i t u d e o f
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5a

4a 33 000 feet and more, an a a speed oi around 37G miles at

optimum altitudes because of its ligh  wooden structure.

Its striking range was frcm 1 600 to 1 800 miles.

 elying on their natural n otect_ on of speed and 'riigh

altitude capabilities, small units of these aircraft were

also dispatched GI1 da.y
ligh t bombing missions, at very high

altitudes, in 1942-43. One such attack  ria.s against uslo

on          .Z   25 S?ptenber 1942 , one a.gains
t a manufac-

_ t u r i n :.; wor k s a t C;o p enh ag e n on 2 7 J anu ar y 1 9 4 3 , an d on e

against the  erlin Broadcastin ; Station on 30 Jan uary . The

l a t t e r a t t a ck wa s s o t i me d t r a t i t d e l ay e d t rle o pe n i ng o f

an addr e s s by    e i cn iYiar s r  al Go e r i ng by mo r e t h an on e h ou r .

Of the six aircraft participating in the attack only one was

  .
lost.

In spite o - the favorrble outccne or these ehperiments

wit%  daytime operations by the I  os uito , this model was used

pr i mar i l y a s a n i g h t born b e r . I t    a s 31 s o u s e d a s a day t i me

and

%  
r e c onn a i s s an c e p l a.n

  ' a l o_  g - r a.n g e n i gh t
_
f i gh t er   , r u r t h er -

mor e on e s qu adr on o f t h e r a t :nf i n d e r Gr ou p e x ch an g e d i t s

27
VJe l l i n g t on f or h Io s q ai t o a i r c r a f t .

25. Sources: 2, 1 3; See also Appendix 10.
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49 5 . New '  ean s of I+Tav i   a t i on I n t r oduc ed by t h e Royal Ai r

Force in 1942-43.

a . I mpr o v e d Ge e I n s t r u me n t s (  rlo d e l T  - 1 3 5 5 ) . Th e

'  e r ma n me th o d s o f i n t er f e r i n g wi t h t h e op e r a t i on s o f t h e Ge e

(Hyperbolic) navigation instrument Model TR-1324 by mean s of

 amming operations with four powerful transmitters, which

commenced in August 1942 , waBea source of grave concern to

the Royal Air Force. It is also obvious that the firat Gee
 

instrw nents were b r no means simple in operation . Otherwise

,
f ' n o e x p l a n a t i on c a n b e f ou n d f or t h e,t f a c t t h a t wh en t h e Ge r -

r!an i
_n

t e r f er er_c P on er a,fi i on s f i r s t c o  nen c e d i n mi d - Au gu s t

1942 a Stirling 4-engine bomber , although equipped with

 ee inetruments, landed at Doordrecht, in Holland, on the

  assumption that it was in England.

At t h e en d of Nov emb er 1942 Ger man i n t er f er en,ce v rii t h

the functioning of the Gee syetem over the German Zone of In-

terior was ezceedi.ng
ly effective  and measurea were  uat be-

ing taken to extend the interferenae  ones into France.

This situation caused the Royal A r Force to improve

its e  sting model , the T -1324 . The new TR-1355 model , which

first became a.vailable early in 1q43 had five 9creened (rast-

bare ) frequencies, which could be tuned in as desir.e
d. The

frequency in use at any given time was figed in epeeial codes.

i
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i
50 By exehan ging the tuning mechan ism , the instrument could also

be used for other frequencies.

An - ef f e ct i v e sy e t em of i nt er f er en e e wi t h t he oper a t i ons

of this new instrument would require the establishment of

euch a large number of  amming transmitters that the Royal

Air Force felt that use of the Gee syatem of navigation would

  26
aga i n be eaf e f or s ome t i me t o come .

b. _
The Oboe or Boomerang Instrument. Since 1941 thi  

instrument had been developed by the  ritish Teleoommunica-

tions Reeee.rch
Establiehment specifically ae a navigational

  instrument of such high precisian that it would make blind

bombing possible.

The Oboe instrument was tested out for the firet time

 
in an attack b six Mosquito aircraft on the night of 20-21Y

December 1942 against an electric power station in Holland.

  Followin  further tests it w as finally r -:ady for the field

in early  farch 1943 for use by Pathfinder units to insure

accmrate target marking and by individual aircraft for

blind-bombing attacka agai.ns
t point targets within its ope-

rating range. .

The Obae instrument functianed on the follow3.ng prin-

ciples:

26. Source lo.
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51 A first ground station (known as mcuse station ) directed

a guide beam across the center of the target of attack . ihe

a i r c r a f t f o l l owe d t h i s :  u i d z oe a m,  rri t h a c on s t an t bu z z ( a

tone after which the ins trumen t was named the Gboe) informing

t h e p i l o t w%ien h e wa s on t h e r i   h f; c ou r s e , d a s h t on e s i n f or m-

i n o ri i a i f h e h   .d d e v i    t e d  t o t h e r i gh t , an d d o t t on e s i f h e

wa s l e f t o f r: i s t a r g e t c ou r s e .

I t t ra s b a s e d oM t h e s ame s y s t em i n wl   i c h t h e v e r ma n
•

Lorenz landing radio beacons were used in combination with

t h e " I  n i c k e b e i n " s y s t em.

  'h e me s s a   e r e c e i v e d on t h e a.i r c r a f t f r om Iylou s e wa s r e -

flected by the aircraft receive t and picked up by a second

g r_oun ci s t e.t i on , i n o rrn a s Ga t , r  ̀ •   n  t ri e t i me - d i s t a n   e d i f -

• f e -r e n c e i t wa s p o s s i  nl e t o d e t e r mi n e t h e p r e c i s e d i s t a n c e o f

t h e s.i r c r a f t f r om t h z g r ou n a s t a t i on .

t Y  en t n e s.i r c r a f t r F  a.c   l e a t h e v i c i r_y t v o t ' t h e bomb r e -

l e a s e ti o i n t , n e r e c e i v e d a t rc.a r i n  ; s i ;; n e.l , s i mi l r r l y t o t r a t

r e :; e i v e d wh en l   .n d i n g bl i n   b ,r r a d i o b e a c on , c on s i s z i n g o f

t  -ie l e t t e r s - . ,
b , c , d i n i t=or s e c od e , f c l l o we d by a s e q ti en c e

of d   s rl s ou n d s ,       d t h e   . by a s e a u en c e of d o •  dou n d s . :  u r -

i r_,  t h i s s t a  , e t h e p i l o t rr: .d
 .o c a n c:r  zl t  _•_  .

t e  115   .t .e n t i on

c ur  pl e t e l y o    k e e c,i n   t o t h e p ?  e c i s e c c u _̂ s e i n d i ca t e d b y t h e

c on s t ar_t t on e c.t t ;  .e e.l t i  l;u d e or d e r e d    t t a k e of f . 4Yl1e n t h e

d o t s ou n d s e qu er c e er d e d t  _i e o omo e  ̂ r e l e a s e d r i s bomb s .
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was

5  The bonb release poin tl dete-rmined by the ground statian

ir. compu tations using t ze factors evolving from the speed at

wh i c Yl t h e a i r c r a f t c ov e r e d t h  .: g r oun d , i t s or d e r e d a l t i t ud e

over the taroet, an d the speed an d direction of' the wind as

c a l c u l a t e d ,,>>h en t h e a i r cr af t a ppr o a ch e d t h e t ar g e t , an d al l

necessary signals , including that for the bomb release, were

aent out also by the ground station . For the aircraft crew

thia s  ̀stem was as simple as could be conceived.
 

Th e i n s t r umen t o p e r   .t e d on ul t r a s h or t wav e f r e   u er_c i e s

an d itg ran ge was the same as that of the Gee instrument,

approximately 3 u miles. Une disadvan tage of the new instr,a-

ment in com parison with the  ee was tha t the aircraft re-

flected a radio wave and that thus c  uld be loeated precisely

• by t h e   e r man d e f e n s e s y s t e m. An o t h e r u n f av or abl e f a c t or

was that, in order to achieve accurate bombing, the airera t

during the last four to aix minutes of the approach run

nad to fly on a gtraigh t course an d at a fixed altitude.

This gave the defenders certain 3dvanta;es once the system

wa s an al y z e d .

Th e first la,rge attack in which the Oboe system played

an important role was that di_ ected at the Krupp tivorks in

Ls s en on t h e n i gh t of 5- b   a r c h 19 4 3 . Ei gh t I ::o s qu i t o P a t h -

finder aircraft equipped with Oboe instrument served as

taxget markers. Pl n s fixed the time for bomb release at
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53 o f Wel l i n g t on e.n d S t i r l i ng bo nb e r s . l h e t h i r d wav e , h a_n c a -

ster bombers , commenced at   ero plus 20 ninutes 3nn was to

complet its bombing s,lso within ten mirutes.

The bombin _; un its were informed specifically that the

r e d ma r k e r s we r e b e i n .;; pl a c e d by a n ew an d v e r  l pr e c i s e me t Y:-

o d . Th ey we r e i ra t r u c t e d t o pl a c e t _Ze i r b omb s on t h e s e mar k -

ers w it:n the u tmost precision . If  he red markers could not

54 be seen for som e reason or other , they were to place their

_ b or  b s on t h e g r e en rna r k e r s p l a c e r by t h e f ol l ow- u p or b a c k er s -
be
 

u p Ya t h f i n d e r s . Th e mi x e  l b omb l oa d  r a s t o on e - t h i r d d emo-

lition a.nd two-thirds in cer_
diary bombs, one-third of the

denolition borabs armed with delayed action fuzes.

1̂h e wh ol e a t t a c k pr c c e e d e d a c c or di n g t o pl  zn , wi t h on l y

• a f ew mi n or de v i a t i o».s ; r aT   ±ti
_e s   t f i.z r     c r r  i_u

l e , an d l a s t e d

38 mi nu t e s i n s t e a.d o f t h e pl a.nr_e d 3U mi r_u t e s . Ide v e r b e f or e

had so man y aircraft bombed a single ta.rget wit: in so short

a s pa c e o f t i me .   o   h t h e r e d ar    t h e g r e en mar k er s we r e

placed very accurately on the twrget and the d  mage done by

the attack was considerable.

r or t h e f i r s t t i me s i n c e t :  e ou i.br e ak o f t h e cvar t h e

x r u pp Wo r k s i r. t h i s a t t a c k s u f f e r e d s er i ou s d arn   .g e .

  oy s ,
l Ai r   'or c e l o s s e s I;o -t a l l e d on l y f ou r t e en a i r c r a f t ,

.3 . 4 p er c e n r. o _̀  t h e a t t a ck i n   numb e r .
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55 or bouneed back  oy the terrain over which the aircraft was

passing . The varying reflections from the varying contours

^ot the terrain below produced on a cathode r y screen a

rougri picture of the terrain fLatures, with chars.eteristie

differences between water and lan d , built-up an d undeveloped

areas, and so forth , from wnich a coastline, rivers, lakes ,

forests , railroads, an ci tawn s could be iden tified.

Un d e r a c a r e f u l l y p l a n .n e d pr og r a m o _r' a i l • r e c onn a i s s a n e e
 

oh o t o s we r e t a k en o   -' 1 i  '.. a 1 i mp o r t a n t s t r a t e  , l c t a r g e t s s s t h e y

  .p p e a r ed on t h e s c r e e n , kn own a s t h e H2 S s c r e e n .  .L h e s e

ph o t os wer e u s e d l s_
t e r b y t rie P a t h f i n d e r u n i t s t o f a c i l i t a t e

i d e n t i f i c a t i or_ o   t h e i r t a r g e t s .

1h̀ e g r e a t a dv a n t a g e o f t h e  -±2 5 i n s t .  ume n t wa s t h a t i t

: erabled aircraft  to navigate their way securely and preciaely

t o l a r g e t a r g e t s b e y on d t h e o p er a t i r_... r a n g e o i t h e   -e e a n d

 boe systems an d to see the target so nlainly by television

56 t h a t t h e y c ou l d bomb i   a s a c cu r a t el y a  't n i gh t or du r i n g

b a d     e a t h e r a s t h e y c ou l d h av e cxon e un d e r c on di t i on s o f

excellent visibility .

Th e H2 S i n s t r u me n t c  .n e i n ; o u s e f o r t h e z"i r s t t i me

oii t h e n i g h t o f   G- 31 J a nu C_r    1 : 4 3 i n a n a t t a c k a g a.i n s t

ii ambu r g . As a c o a s t a l t o ,  rl wi t h c  ia r a c t er i s t i c b or d e r l i n e s

o f l a n d an d tiS, a.Le r ,   -±e.mbu r g wa s a n e rn i n e n t l y s u i t a b l e t a r g e t
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56 i o    o ne r    -  i on :; o f   h i s t    p e . P  .,t h  ^i n d e r un i t s h   a f i r s t

p r i o r i t y i n t h e a l l o c a t i or_ o f :±2 5 e :_lzi pn en t , b u i ol a n s or o-

v i d e d f o  r a 1 1 4 - en g i n e ar_d i .:os q  .i t o u_n i t s t o tl a v e   h e s e i n -

s t r ,a.r  e zt s a.t a 1 Gt e r d a t e a s s t   .n d a r d e   u i pmen t .

 Ji   .ri t i  c s e t  h r e e s y s t ems , t h e ;  e e , t n e Ubo e , wn :: t h e

:   >S , r.n oj•rn r e s p e c t i v e l y a s t h e  :y pe r b  o l - . , 3 o ome r a n g , an d

rto t t e r d 2m i n s t r a men t s i n Ger :na <i;y , t h e No ra l Ai r =N, o  °c e wa s i n

 
p o s s e s s i on o z a l l p r e r e au i s i -t e s  ̀ 'or t h e c on du c t o i s t r a  t e   .

i c

wa r f a r e o•r e r " e r  r:an y a11d t h e i  e r r  an - o c cu pi e d   e r r i t o r i e s a t

n i g h t pr a c t i c a l l y i r_d e p en d   n t o l  we   .  h e r c on d i t i on s a n d

e v e r a r e a s wti i c h we :c•   z:  l i .;  i  c:  d s :  f a r• r  s il s.v i g a.t i on wa s

c or:c e r r e d .

1̀'h e a n l y f a c   or e  Il i ct,  c ou l l s t i l l h a.mp e r l a r g e - s c a l e 
 

a.
t t a ck wa s a.n u p p e r c l ou d l e v e l l. ;  ;    e r t h a n l 0 5 0 0 f e e t i n

t h e t a.r g e t e.r e a . Ti  e t a c t i c :: o ; ' c u n c e n t r a t i n  , t h e  :.
t t a c k i n  

f o r c e s f o r a t t a c l-  s o f a s s h o r t d u r a t i o n e.s p o s s i  bl e , ma d e i t

n e c e s s a r y t o e c h e l o i  t h e m s h a r p l y i    .
h e i   h t .   i : e l o  ,ve s t

e c    e l o n n  :.
d t o L e a t a n  l.

l t i t u d e o I' _  o ; r o r e t h a.n
l   5 0 0

f e e t s ; n c e t h e li :,.
l i f a x a zl a S t i r l i n g t ,,  p e s o f b o mb e r s we r e

 
.
i f f i c u l t t o ma n eu v e r wi t  .   :+ b o mb l o •a 1 i f h i g 'r le r t 'f  a n b e t we e n

20
l   50 0 e..n d 2t  OGO f e e t .

2   . Sou r c e s :   , 1 8 ; S  e e a,l s o App e.r_d i x l Ua .
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57 . 6 . Ro.y a l Ai r Fo r c e    e.r n i n  - I n s t r u men t s a   a i n s t Ge r man

Iyight Fi hters in 194 -43. The periodically heavy los3es ine

a t n i  ;n t

c ur r e d b y Roy a1 Ai
_ =

Fo r c e un i t s o p e r a t i n g
 

ov e r '  e r man y cr e a t -

ed the compelling necessity to develop instrum ents which

tivould warn the crews of aircraft when they were in danger of

attack a.n
d take meaeures to avoid the attack or make it dif-

f i c u l t .

The instrumen ts developed x"or su ch purposes fall into
 

two separate cs.tegor
ies:

a. Electronic equipmen  to detect approaching air-

cr a f t ;

b. Flectronic equipment to ascertain when ones own

aircraft was detected by enemy e e tronic instrum ents.

 
Th first category included the ì'-3135/R-3136 instruments

carried by British nigh t fighters an d known on the  erm3n side

a s TrIon i c a or Ro z en d a el i n s t r u men t s . I f a s t r an g e a i r c r a f t

came within the operating range of these instrumenta the

fact was recorded either acoustically or optically . Th e

range was approximately 4 400 yards. Th e pilot thereupon

wo ald steer a zig zag course un til his instrum ent a;7ain show-

ed that the danger had been shaken off .

lhe disadvantage o± these instruments was that there

was no possibility to distinguish between enemy and friendly

pl  e$. The only possibility for the pilot was to draw
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57 his own conelusions f: om the behavior of the strange plane

a s i t app e a r e d f r om t h e v i s u a.l or a u d i b l e a i gn a.l s h e r e c e i v -

e d t h r ou gh h i s i r_s t r u mer_t ,

78 l no „her disadvan tage was that the verman defenses could

intercept the rays emanating from the warning instrument

an d c ou l d u s e t h i s da t a t o t r a c k t r  e Dr i t i s h pl an e an d gu i de

n i gh t f i gh t e r s t o i t ,

The second category included the Dritish H-1618 warning
 

irlstrument , which registered when the plane carrying such

an in strument was exposed to the rays of any electronic

search instrument. This information was to serve the pilot

as a warning against detection by the air-carried radar in-

struments of  erman night figh ters or by the radar stations

 
o f t h e   e  -•man a i r c r a f t r e po r t i n ; s e r v i c e s o r of t h e   e r man

an t i a i r c r a f t ar t ml l e r y .

The syatem comprised a wide band re- eiver covering the

a.n d of t h e
rvave ranges of the  erma.n Lich tenstein (air carried ),

u
erz-

burg (aircraft reporting service, nigh t fighter , and ar ti-

aircraft artillery ) instruments. The signal was given here

by a l amp .

Be s i d e a s e r v i n g    o war n t r e pi l o t , t h i s i n s t r umer_t a, _s o Pn _

a r l e d  1i    t c   u dg e t h e d en s i t y o f t h e   e r man n i gh t f i gh t er

defense ground organization and to deteet antiaircraft
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58 a r t i l l e r y c or c en t ; a t i on s .

In 1943 the  ritish introduced a newly developed night

fighter warning instrum ent, known as the Fish  ond instrument,

This instrument had a panoramic range of 8 8a0 yards bu t

could only detect objects level with or beneath the ca rrying

aircraft. The warning here was given on a 2U-centimeter

bathode ray tube . The ray tr n smi4ted by the instrumen t

  i t s e l f wa s r e g i s t e r e d by a    :  i p i n t h e mi d dl e o f t h e t u b e

and the ground echo at its edge. Te,rgets picked up by the

ray showed as blips 3 to 6 millimeters in size. From the
it was possible to deduce

d i r e c t i on a,n d s p e e d a t w z i c 7 t h e bl i p s    ov e d
 

e t h e r t h e

object showing was a  erman nigrlt Tigh ter or one of the

• other  ritis2 aircraft in the forma.tion , The pilot was kept

S 59 informed by the radio operator concernin  all observations

tnus made,

1'h e i n s t r  une n t d i d r_o t c on t a i n a n y d ev i c e t o r e g i s t e r

automatically whether the objact detected was an enemy or a

f ̂ie?idly plane, but it did serve, among its other purnoses,

to avoid cellisions witnin bomber units flying ir_ close for-

mation .

Th e       op i n i on s of Br i t i s %  a i r me n d i f f e r e d on t h e

subject of the practical usefulness of the Fish Pond system .
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59   h e f a c t t h a t f r i en d l y a i r c r a f t s    _owe d u   i n t h e t u b e du r i n g

o p e r a t i on s ov e r e n e  ny t e r r i t oz y wa s a s ou r c e of c on t i nu ou s

u n e a s i n e s s , p   .r t i cu l a.r l y wh e n t o o m - n y bl i p s s h owe d wh en a

posi   ion was reached close  L-o or over the target, so that

any identification was impossible. In such cases the pilot

u s u a l l y o r d e r l  t h e r a d i o o p e r a t o r t o 5wi t c   o f f h i a i n s t r umen t

and come forward in to tne observers cockpit for visual ob_
29

  servation.

7 .   'r i t i s n I n t e r f e r e n c e  Ni t h " er r  a n Ai r c r a f t De t e e t i n

I n s t r umen t s ; 1 9 4 2- J u l y 1 y 4 3 . tiVh en s.
 ̀ e r ma n f l e e t i n   ' e b r u a r y

1 y 4 2 l e f t Br e s t t o f or c e i t s wa  t h r ou g h t h e En l i s h Ch a n n el

i n t o t h e Nor t h Se a , e f f e c t i v e j a rnmi n  ; a f t h e b r i t i uh r a d a r

instruments station ed in the Channel coast areas was an im-•

p or t a n t f a c t or i n t h e p l  .n ; f or t h i s h a z   s d ou s u n d e r t a k i n g ,

Th e i  e r ma n j a.rn r  i n o t r a n s mi t t e r s we r e s o e f f e c t i v e t h a t

t h e '  r i t i s h onl y d e t ? c t e d p   .s s a g e o f t h e   e r ma n f l e e t wh en

i  was alrea.dy too late for decisive comb=. t action .,

 -iowe v e r ,  t h e s u c c e s s a C' 11 eVCd i n t r
. 
i s  ̀ e -r ma .= i n t e r f e r e n c e

operation produced tne adverse result that the  ritish awoke

  0 t o t h e s  :?g n i f i c a n t o p e r a t i a n a l p o s s i b i l i t i e s i slh e r e n t i n

a c t i o n t o i n t e r f e r e T   i t }.  t h e f     l c t i on i n g o f Ge r ma n a i r c r a f t

d e t e c t i n  ; i n s t r u r   e n t s u
.u r i n   t h e i r o   m o p e r a t i o n s o v e r

Ge r ma n y a n d t h e OCCUp 1 e Ci t e w r i t o r i e s ,
  . ources: ly , 2 ,

,
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      . Br i t i s h I n t e    f e r e n c e wi t h Ge r ma n T   i r;h t 1 'i   }-  t e r   a.d i o

  o  nmun i c a t i on s i n 1 94 3 . I n i'=a r c h 1   4 3 t h e   r i t i s h f or t h e

f i i •s t t i me ms d e u s e o f n o i s e t  r a n s mi t t e r s on t h e i r a i r c r a f t

during large-scale attacks to jam radio cor. munications of the

Ue r ma.n n i gh t f i  ; h t e r ar  :  .

 Lhe installation use3 for this purpose consisted oi one

radio receiver to determine the voice radio frequencies in

• u s e b y t h e Ue r ma.n n i gh t f i gh t e r s , an d a t r a Y  s mi t t e r wh i ch

wa s t h en t u n e d mn t o t h e Ge r m= .r   f r qu e n c y a n d t h r ou gh a

microphone transmitted the noise f-:. om
the aircraft engines.

The closer the uerm :n nigh t fighters approached to the

  z•i t i s h p l a n e s t h e mor e s   Ei ou s t h e i n t e r f e r en c e b e c s.me . Fr e -

quently these interferences were so serious that the night

 

fighter control positions failed to guide their units to

wi t h i n v i s u a l d i s t a n c e o i ' t h e i r t a r g e t , al t t ou gl  c on d i t i on s

appeared favorable, because th e night fighters were no longer

able to heas and understand the directional and altitude

data transmitted by the control 3tdtions.

I f t h e   e r mG,n i n s t r ume n t s wer e tu n e d i n t o a n a l t e r n a t e f r e -

quency , the jamming sta.rted a ain on the new frequency with-

in three  o five minutes.

un some occasion  ritish crew members tra _smitt  .,

mi s l e a d i n g or d e r s i n Ge r ma n t o t h e   e r ma.n n i gh t f i gh t e r s ,

cc un terman ding orders received previously from the con trol
  ' 
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61 station or o : dering the units to cease the attack against

the British units.

On the German side the best remedy here was found to

32
be a tra.nsition to  oree code communications.

62 9 . The British Operation a ainst Valley Dams in T Iay

1 a 4 3 , ur. t h e n i gh t o f 1 6 - 1 7 i  i  f.y 1 94 3 1 8 Za n c a s t e r b omb e r s

took off from -
 ritain on a mission whicn had taken two months

`
o f c a r e  "u l p l an n i n g , Th e ob j e c t i v e wa s t o d e s t r oy t h e

Moehne, Eder , and Sorpe River valley dams.

Th e s t r a t e g i c s i gn i f i c a.n.c e o f t h e s e d a ms wa s t h a t t h e y

were the reservoirs furnishing water supplies for the entire

Rh i n e - l  e s t ph e,l i an i n du s t r i a l r e e i on ; i f t h e y we r e err  t i e d s u de  e

denly , large areas would.
be flooded , industrial out

_
pu t would 

be reduced , and ir_s
tallations of the water supply for the

civilie.n. population would be destroyed.

On 20 Nis.r c h 1 9   3 Yr121g Comma.n d er Gi b s on or g an i z e d t h e

617th Squadron as a crack un it equipped with 4-engine Zdn-

c a s t e r b omb er s s pe c i f i c a l l y f or t h i s s p e c i a l mi s s i on . 4 10

info7 mation wa.s given  o the unit concerning the actual tar-

gets they were to attack . The goal in training was to

a tarQet
s t r i k e  wi t h n or ma l o r  ni n c t y p e b omb s o r a t l e a s t wi t h i n

a f ew y a r d s o f i t w:  i l e f l y i n g ov e r a s u r f a c e o f wa t e r a t

a,n a l t i t u d e o f on 1 y1 50 y a r d s a.n d a s p e e d o f 2 30 mi l e s .
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62 Early in April Gibson himself, ae the on.

ly person , w$s

i n f   r me  
.

t h e.t i;   e mi     ;i on w   s t o  3e s t r o y t h e t h r e e d a ms

closing the I oehne, Eder , and Sorpe River valleys, He re-

ceived three exact models of the dams enabling him to study

63 all poeeibilities for the attack , but was not yet allow ed

to show them to personn el of the squadron .

For som e time the squadron practiced daytime and nigh t

  low level fligh t over the surface of lakea in  ritain an.d

developed special aids to mak e a precise control poasible

i n s u r i n g t h a t t h e o r d e r e d 'a l t i t u d e o f 1 50 y a r d e wa s ma i n -

tained . The method adopted was that of mounting a light

each under the nose and tail oz the aircraft at su ch an

angle that their two beams would form a 5ingle ligh -r, spot 

on the water 'a surface when th e plane was ju st 150 feet high .

' If the beams orossed each other the plan e was too high , if

they reflected in two separate spots the plane was too low .

The first test bomb had a diameter of 3.40 meters and

was dropped over a  ritish la.
ke in mid-,

 pril 1943. It broke

.
at impaet on the surface of the water . The same thing hap-

pened with the second test bomb , which had a thicker casing ,

It wae thereupon decided that a more favorable altitude

would be 60 feet, and the test bombings at this altitude

proved satisfactory . Bombing sights developed with support

from the equadron itself insured adequate accuracy even
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b 3 a t t h e n e wl y r e au i r e d v e r y l ow a l t i t u   e o f b 0 f e e t .

A fter a fin al g en er al test ex er cise , in whi ch th e 5 500
  lr etic   ,' r k'

poun d   bo•  6 wa s u s e d , t he n i gh t of 1b- 17 Piay 1943 w      ,i n a l l yr, 

s e t a s t h e d a t e f or e x e c u t i on o f t h e a c t u a l mi s s i on , wh en t h e

moon would be full .

1
.
t wa s on l y n ow t 'r .a t t h e c r ews we r e i n f or me d wh a t t h e i r

mission was to be and were shown the models of the valley

 4 dam s. In a last discussion every dets,il of the impending 

attack was decided .

i ir reconnaissance over the target area had shown that

t h e wa t e r l ev e l i n t h e d a.ms wa s h i gh er  ou gh e,n d t h a t t h e Ge r -

ma .n s :n a d n o t r e i n f or c e d t h e i r a n t i a i r cr a f t a r t i l l er y d e f en s e s .

It was assumed with certainty that the uerman side had no
 

knowledge of the coming attack .

h a t e i ?1 t h e e v erl i n g on l o   Ta y 1    La n c s.s t e r b omb e r s t ook

off to accomplish the mission . Under    ing Commander Gibson

nine of them were first to attack the Noeh.ne River valley

dam as their main tas get and then the Eder River valley dam

as their second objective. A   the s .me time five bombers

we r e t o b omb t h e Sor p e n i v e r v   .l l e y d a.m a n d by c on s p i c i  ou s

use of ligh t signals were to draw the atten tion of the  erman

night fighter forces to ther selves. Four bombers followed in

reserve, ready at any moment to ex _ cute any remaining mission

whic z migh t arise, in response to radio orders from Gibson .

THIS PAGE DECLASSIFIED IAW E  12958



THIS PAGE DECLASSIFIED IA  V E  12958

7a

65 Flying at a low altitude the unit followed a course

.
through Great Yarmouth , .

:dmond oon Zee, Eindhoven , Duisburg ,

Dortmnnd , riamm , and Soest.

Losing one aircraft to enemy action on the way over the

Ru h r r e g i on , e i gh t b omb e r s o f t h e f i x•s t a t t a c k e ch e l on. c i r c l -

V

e d t h e i  o eh n e tt i v a r v a l l ey d am, f l y i n g i n i n d i v i du a l l y a s

ordered to do so b r Gibson , far tneir bombing run . Gibson

' ! a t t a c k  a s t h e l a s t un i t . Du r i n g t   !e a t t e c k t h e o t h e r a i r - 

c r a f t d r e w t Y?e a t t en t i on o f t h e a n t i a i r c r a f t a r t i l l e r y t o

themselves by attacking them wiuh weapons fire.

Af t e r t h e f i f t  i b omb h 3d s t r u c k , t h e wa l l o f t h e d a m

br ok e an d t h e wa t e r f l o o d e d ou t i n t o t h e i  o eian e v a l l e y . Of

the five bombers  . hich actually attacked , one was shot down
 

by an t i a i r c r a f t g lzr_s du r i n g t h e b omb i n g r u n a n d on.e wa s s o

badly dama.ged
that it crasYied during the return fligh t acrosa

6 5 t h e I  o r t h Se a . „

With the three remaining a.
ircraft which still had their

.
load of bombs Gibson proceeded to attack th

.e
Eder  'iver

dam . Thr•ee bombs were delivered on the target an d at the

third bomb the wall of this dam also broke, emptying the lake.

C f t h e f i v e a i r c r a f t ci i s pa t ch e d t o a t t a c k t h e Sor p e

xiver darr  only one reached the target. Two had been shot

down over holland , one nad touched w .ter over the North Sea

and had lost its engines and its bombload , and one was
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b6 s o badl y da  a ged by an t   s i r er a  t f i r  e t b,a t i t h ad t  o r   t   rn  

  t o bas e. .

Of t    f oux a  . C  r a  t̀ f l y i ng i n r e s er ve   t + ro wer e s hot
,

down during the app oac  arid two received ordera fram  3b-

 
s 0  t t .o a t t ack t he   or pe Ri wer dam.  

• 

  i n a l l   t h i  s dam came under at t ack b r t ha e   b'©mbe r s ,

bu t al l bamb  mi s e.e
d t he t arg et  .

.  , ,  An ov er al l anal y $i .s of
.

t h e who1e oper at i on eb:ov 4 d t  i  t
H

,

t wo af t h e t h  e e mi gs 3.cn a as s i n • ', g ed h a.d be e r s:c compl i   h ed
,

. a t a coet
. of e   .ght

.a i.r cr a f t t o t ,al l y l os t ar :d t w.a bac .1  ;cl a.- , , 
maged. '

l 'he r e8ul t s of t h e whol e  ua.der t aki ng di d not mea   ur e -

up t o expe c t a t i on e . Wat er s ;uppl i es f r vm t h e  
.o  ;pe   .i v er 

.
•

dam s  a t ai n ®c  t he R  hr r eg i on dndu s t r i e a u  t 3.1 t he v t  : :e  

      ms wer e  r epai r ed .   our mon th s work euf f   .ogd t ©   ep  i r
1  I

t b:e wa11:  of ' t h e Mos hne ana Eder Ri v er val l .e t datas , sdud
.

by t h e en d of da,n  ar r 1944 t h e damage was. s v . f aF r epai   e    ,

t ha t t Y e  e was n o l
.on  er an ev i den f

. .
  y c e o s   at t ac.k ev e   ,

.  33
.h av i r g oc   urr ed.

.
6G

10 . S  mm$ry of   har ae t er i s t i c Fe at ur e s i n B  i t   .  } 

II
  e_chn3.gu e$ of St r at e  i c A.i.r   'ax f ar e 3.r  t h e l   42- J u  .,y

  4 

Pe_ r id . 7. i   ' im:ma  3  3:n;g , t h e f ol l owi ng eh ara e t e  i s t i e   e    

' 1
t ur e s  ar s ev i den t  

.  : t he   r i t i sh t e ehni qu e s   af s t  ca t e.g
i c  

33 .   Sour     s 24 , 2'5 , S e e   ,] a o App end  .,x 11 , '
.

-   . .- -
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67 air warfare during the DQay 1942-July 1943 period:

a . Strategic air warfare was conducted pr3.marily
l

i n t h e f or m of n i gh t a t t a ck s ;

b . Daytime attack s by British 4-engine bombers

remained restricted to surprise raids in wea.
kly de-

fended areas;

c. The British adhered steadfastly to tne prineiple

  of mass area bombing at night in troduced by the 100Q-

b
.om

ber attack:- against Cologne on the nigh t of 30-31

Niay 1942.  'he size of these attacks varied between

,
500 a  id 800 a i r cr a f t ;

d. I igh t attacks were carried out almoet exclus-

ively by 4-engine Stirling , Halifax , and Zancaster

'  '
,a l r cr a f t .

In June 1942 the De iiavillan d Mosquito was intro-

duced ae a fast bomber for day and night operations .

Due to its great speed and high maximum operating al-

tudea thia aircraft created problem of defense which

were exceedingly difficult to solve;  

e. The problem of accurate target locating and
largel

accurate bombing  Qas solved by introduction of the

Pathfinder system , the Oboe and H2S instruments, axid

by improvemen t of the existing Gee instrument.
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6' 
_

At t he s ame t i me t h es e t hr e e i.ns t rurnen.t  s made .-
- :r

; ̀
it poesible to bomb targeta completely Withour r.egar

d  .

  'or condi -t i on s of ` v i s 3.b3a i t   ; ;  
, 

,
   f . In combi n at i on wi t h t he pat hf i nder e  e t em,   he -'

• r 
i
i

f ormer t a.c t i e s -of i ndi v i dual ai r cr a f t bomb  g    

deveLope d in t o a s y s t em of a t t ack wa re   .   hi ah , compr e e  -

ed wi t h .n e  s hor t   s pac e of t i me i neur ed maxi mu n  e f f e e t i   e=

  nsae ©f the bom.bing done; 
  '

:g . The ef f e ct i ven eas of bombi n.g was i ner eas .gd

by a l ar g er i n al u s i on of i n c endi   .ry bombs  .n t h e: homb    

load and by inc eaeing the caliber of bon bs  o.
4 Q00

paur .de ;

h . Wh. .l e i mpr o ri ng t h e i r own t aat i ,c s o f at t &ck ,
 I

 
t he   r i t i   h a t t   .e s ame t i me oommen c ed r adi o i n t  e  f er ..

en GP a c t i  ri +i Ps ar r ang ed eye t emat   .cal -l y t o   am t he

  ez'me  . I+'  ey a ai r ar af t de t e ct i ng i,n 8 t r ume  .t e an+d   pe  a-

t i anal Qommun i c a   i on e o f t he German n i gl  t f i ;g}  t :er eom-  
 

mand; .

  . . Spe c i al war   i ng i n s t rumen t e wer e i n,   t a  .l ed i.   

Ro  al :  i r Far c.e bomber s t o aaf egue.r d t hem ag  xi ns t at -

- t ack by (  e  ma,  n i ght f i gh t er s and t o a l er   t h  - g i l ot

wh en hi -e  ai r cr af  t was be i ng t r aok ed by Germaa  r adar ; "

k . At t a cks i.na e t s eag
-p cial targets which v ere

 
_  

.. . .
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67 ha.r

d to strike were planned , pre
.
pared, an d e ecuted

wi t h e x t r eme c ar e a n d t h or o   ,g
hn e s s ;

l . Operations by British medium bombers an d night

fighters againat the ;round argani ation of the  erman

n i g h t f i g r  t e r c omman d b e c am.e a r e ;;u l a r f e a t u r e a s p a r t

of Royal Air   orce night oper-ations against tar ets

wi t Yi i n uerman y .
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68 C1T .FTI :R 3

1'r  US ArZNiY AI I=  1a' ;;    C   S L I  T i:  AUGUS T

  1 9 4 2 T•0 0   1'OB  R 1 y 4 3 P   RI O 

-l . Ta c t i c a l Fo r ma t i or. s o f t r e St r e,t e   i c Bon b e r F'o r c e s .

F a r t wo r c e.s on s t h e U; Ar   :y Ai r Fo r c e s d e v o t e d pa r t i c u l a r l y

c l o s e a t t e n t i on t o t h e pr o bl e:n o f' wh i ch wa s t h e b e s t t a c t i -

c a l f l i g  r  t f o r ms.t i on f o r t h e s t r a t e g i c ^,i r f or c e s du r i n g
 

o p e r c,t i on s :

a . Th e c c mma n ci h e l d t h e f un d a r  en t a l v i ew t h a t

success in stratenic air warfare could only be ach eved

through operations during dayligh  , since unimpeded

d a y l i gh t v i s i on o f t h e t a r g e t tiva s t h e on l y f a c t or

  wh i ch c ou l d i n s u r e a d e    u a t e b c :n'ai n g e.c cu r a c y . Compl e t e

ma s t e r y o f c l o :  e f or ma   i on marl    u v e r i n g wa s t 'rl e r e f or e

considered an indispensable condition for operations

by s t r a t eg i c b or  b e r Tor c e s ;

b . Th e US Ar m.y Ai r   'o r c e s a t t a c h e d t h e gr e a t e s t

i mp or t a.n c e t o t r e s   ,f e t    o f i t s p e r s on n e l a n d a i r c r a f t

during operations. Lackin  adec uate defenses against

Ue r m  n n i gh t i i gh t er s , i   wa s t    ou g     t , wou l d i n a v e r y

short while compel the strate ic air forces to confine

themselves to nigrit opcrations, forfeiting all advan-

     g e s i n ti e r en t i n da y l i gh t b otub i n g .
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68 For the above reasons the poin t at issue was to

develop a flight formation which would insure during

operations that th e defen sive weapons of tr  e individual

  aircraft making up a formation could be used unrestrict-

edly and with maxir um concentration to repel attaoks

by  ̀ er man   t f i gh t er s .

The r -:alization ca.me only after experience in ope-

_ rations against the  erman interior in t:ne au tumn of 

1y43 that no pattern of fliF h t fornation was suitable

to provide adequate protectian against fighter attack ,

and that t] is problem could only be solved by providing

f i gh t e r e s c or t s f o r t h e 4 - e n  ; i n e b omb er f or c e s .

The US Eighth Air F'orce, stationed in Enoland , opened 

its campaign of strategic air warfar e against the Fortress

of Europe wit]i extreae cau tion   starting on 17 August 1942.

A target not too far aistant, namely , the Rouen rail depot,

was selected t'or this iiz•st mission , and a small 4-engine

bomber force comprising two units o  each six B-17 rortress

instructed to execute it.  i'he location of the target

made it possible to give the bomber force strong escort

protection by .
British Spitiire  mghter units experienced

in this type of operztions.

   

The two 4-engine bomber squedrons flew with a epaee
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6 y a f ew mi l e s s e n :_ .r a t i n    : t h e m f r ora f - on t t o r e a r . Th i s g a v e

t 'r  e  n     i gh ma n e u v e r a b i l i t y bu t pr e c l u d e d a n y p o s s i b i l i t y o f

mu   u a l f i r e s u p po r t a g a i n s t  .  t t a ck b y ve r ma n f i gr t e r s . I n

v i ew o f t h e s -cr on   f i gh t e r e s c o r t pr ov i a e d , r_o ti•ev e r , t h i s

presen ted no urgent problem .

 ;l k AI 3 CRA  "i' S liJ1:.  t  Old i{'U tl  !r_'1'I ON

Au ust 1y42

 
l h e s qu a n r on o f s i Y a i r c r a f   w  .s o 1•g a n i z e d a s f ol l ows :

  ' e e.d p a i r i n r i gh t l i n e

Secon d pair in righ t lin e ech eland ta l ef t an d r ear

I:Ii l :Cd p e i r i n l e f t l i n e             «

'1'h e l e e.d p l an e s o f t h e s e c on d a rid t h i r d p :i.i r f l ew 'r  i gh -

er than the lead pair , the ather two pl nes lower .

 
  .

'1
ì ' T

 j, T

  E;Ca li s e o i t h e mo      t i n ,; l o s s e s i n t l i c t e d b
,y

  e r ma n

submarines on Allied t-ransport shipping in the Atlantic,

the US -
.
 ;ighth A  r rorce in ae ptember 1  42 increased the

size of its forces ccm:! itted and  ispatched t_ em beyond tne

r := .n g e of e s c or t f i gh t e r s t o b omb Ge r ma n s u bm 4r i n e b a s e s

on t h e At l an t i c c o a s t .

  Z h e mou n t i n   s t , •e n g t h of t h e   e r mer _ f i g h t e r d e f e7l s e s

made it categorically necessary tc  consolidate a nvmbe-n o 
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70 squadrons to form a closed group formation mdking mutual

s u p p or t a.n
d t h e c on c en t r   -ci on o f d e f en s i v e f i r e po a s i b l e i n

a c t i on t o r e p e l Ge r m 4n f i gh t e r e,t t ^ c k s .

U1•  UU- ' 0   i 'UUR 6 -  _I : CRn r T S d?J   DROIv S

Septenber 1 42

The group of  our b-aircraYt squs.
drons, making a total

of 2 4 a i r cr a.f t , o p er a t e d i n r r on b u s f or ma t i on :

  rirst or lead squadron

Se c on d S :<_u a dr on 330U y ar d s l e f t o f a,n d 2 20 U y a r d s b e -
h i n d l s t Squ a dr on , e cri e l on e d t o t h e l e f t a t i n t er v a l s o f
33u yards;

T  li r d Squ a dr on i r_ s ame f or ma t i on an ci p o s i t i on a s s e E-
ond squadron bu t on tre right;

ond rourth Squadron 550U yards behind lead squadron and

330 yards hig_ner .

GRuUF Or 24 .  I r CRAFT I N t  ;ti U1 TI US  .• URI+IATI GN

 ! September 1y42

T

T T T

T T

T T T T
T T T T

T T T m

T 2T T
T T

The desire to achieve brea.ter maneuverability on the

on e h a n d a n d a mo r e c omp a c t f o r ma t i on on t h e o t Yie r h Q.n d i n

S e p t emb e r 1 94 2 l e d t o ex p e r i men t s wi t 'rl t wo o t  -  er b a s i s

formation pattern :
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1 ,   .a . i :  e `;r c u o o   t  ;;c  s q ,.i::  i-r on s , e   ,cli  + .  i r c _r . f t ,

mo.:  i n.    . t o t   .l   l  o      ;  t r en t_; t h o a' l a <<i r ::r a f t ;

b .   r e    r o  _ip o i 3 s qu a   r oli s , c a ci  1 ? a i r c r a f t ,

.   - 
ir , n J __ t o t  a.l ; 1 o up s t _ e r:     _ o :  j      .i r c r   .f t .

l n t h e e i oY: t e e. 1- z i r ,;r  =  f t ; r o - _f e ;, .ch s qu =    r o :  f o r me d a

V o f j i l i   h t ; , e a c h f l   .  ,  
t f o r   i n V  : V o :  ' 3   .

i    or  :f t .

Th e n i n e e.
i r c r a f t o f e a ch s q u  : .d r 1:  -: a,

l l T'l e     a t t h e s  ..n e a l -

  t i   u d e , titi i ;;1  t h e t  rfc f r o r   t u r  i t s e   ' t ?  e    
.

  l i   h t f 1   - i n ; l c  ,re i

 r; i  , .f  t h e t i_i r C    .
i r - •r <<f t o f t ii e   l ; ;;i _

t s i n f r o n t .

Th e 2d Squ t  d r on f  
.  e     _br e a.s t ow '  h e l s -t S : u   .d .r on  nu t

e c h e l on e a owa r    s t h e Uu n   Zd ` 50 f e e t rii c h e r   l 7   me t e r s ) .

   :   Ua OF, rh y  r I ,     ,  „   ,--  .s   '  1- :  "  t :     !   '., J . 
L- l)?̀r 

Se -    errib e r 1 y 4  

 
l s t 5  _:u adr on   a S   u a dr o   .

,l     r , n r   rl 1 1̀' 
1 ,i : ri   r    ,   •1 r r 

  '1

Al t t c u   h t h i s v  a s a f or mer o r   an ; z a t i or_ t h an t h e r h orabu s

f o ,.'raa t i on i t wa s l e s s e a s i l   r rla :ze >>xv e r    -  l e , s i n c e t h e f l an s 

u n i t s c c •a l d e a s i l y l os e s i gr   o f -t i e l c: a  i pl  = r e  v i e _1 wl,_e e 1 T

i n   . i'u r t h e   • mo r e , i i ' e.n ;   o f t h e f l i   h t s we r e ur_s u i t e.b l y   l  : .c -

e a i n t h e f or r   r.  t i or: t h +  y c b s t r u   t e c d e  : e _  ., i v e f i    f r om t h e

c t n e r f l i      t s :     t h a s i _2 c r e o.s e d t }_e vu l _• e r   .b i l i zy of t h e

e r r   i r c    r ou p t o s.  t a c k b   t rs e r ma n :r'i :;h t e r s .

Th e 3o - a i r    r   :f t g r c u _> w -  s   n o trl e r :: -r, e p i a t h e d i r e c t i on

THIS PAGE DECLASSIFIED IAW EQ 129  8



THIS PAGE DECLASSIFIED IAW E0 129  8

 8

72 of firmer comxr,and control . It had three squadrons of each

t  ,ve l v e a i r c r a f t , e a ch s qu a dr on i r_ t u r n o r g a n i z e d i n f ou r

f l i gh t s of e a ch t h r e e a i r c r a f t . Th e t h -r e e s qu a dr on s f l  ::w i n

closed formation :

l s t o r l e e.d Sq ua d r oz .
2d S uadron on right, echeloned to rear and 554 feet

higher than lst Squadron

3d Squadron on left, echeloned to rear and 11  J0 feet

  3 5U me t e r s ) h i gh e r t h a n l s t S i;u a dr on .

  'lhe inside pl rnes in this formation were well prctected

against  ighter attack , but the formation as such provided

n o s ol u t i on t o t h e p r ob l e m o f ma .n eu v e r a b i l i t   , n or   .
i c  i

_
1:

a.:;     wr    l e =    r i ev e an y i n c r e a s e   i n d e f e n s i v e s t r en g t h .

I t   Ta s a l s o d i f f i cu l t    o man euv e r , s i n c e t h e    aa d a i r -

c r a f t tiva s ou t o f s i g h t f or a l a r g e n umb e r of t h e un i t s .
 

7 j GROIi  OF' TF    ; E 1 2 -   I NCRA_F T S   UADROI  S

September 1942

T T
T T T T T

T T
T T '

T

  e s i z e o f a t t a ck s b y u r.i   s o f t h e US Ar my Ai r For c e s

increaaed rapidly in the autumn of 1q42 . The ltrg st, numeri

cally , in September was by 75 4-engine bombers, the le.rges
t

in October by 115 4 .--engine bombers. In November the size

o f a t t a ck i n g f o r c e s d _̂ op p e d e;; a i zi t o b e t we en s i x t y an d s e v en -

t y , bu t i n c r e a s e d a g a i n i n De c e :vb e r 1   4 2 t o b e t v Te en 8 0 e.n d
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73 100 4-engine bombers.

As their strength in st -ate;ic bomber units increased ,

the uS Army Air   orces uispatche i their bombers farther

a f i e l d i n t h e u e r man r e a r . I il Oc t ob e r 19 42 un i t s  , re r e a l -

r e a dy a t t a ck+ '  s f a r a U Lor i en t , i n T Tov emb e r , a s f a r a s

St IJa z a i r e a n d La Pa l l i c e , a.n a i n De c er b e r a s f a r a s i  omi l l y

s . S , i n C:e n t r a l Fr a .  .c e . Al l o f t h e s e t a r g e t s we r e b e y on d

- t h s r a n g e o f i  r i t i s i  f i g h t e r s . T   i s i n c r ea s e d t h e t i me du -

ring which the bombers were exposed to  erman fighter attack

and called for a formation pattern wnic'ri would permit maximum

u s e o f d e f en s i v e f'i r e a n d mu t -a.a
  f i r e s u   p or z .

74 These req airements le:  in Decem oer 1y42 to the develop-
j velin

ment of a new _ormation , known as the    .
formatior_, in

 
w l i c h t h e r ou h a d Lh j  e e s ua dr on s o f e a ch 6 a i r c r a f t n a m-g P q ,

ely a lead squadron fla.n
Keu on each side by one squa.

dron ,

one at a higher and one at a lower altitude. Each sque.
dron

lwa s o r  ; a n i z e d i i    w v f l i b h t s o i e a ch j a i r cr a f t .

Gi  UUP OF THk E  b- Al h(  RAF T S  U  .i 1  CP  S

ll e c er  b e r 1  ; 4  

L   _D 5  !U:  TRO  i

T 'i'
1 T T T

T T
.T T T

1 '1' i ' T T 1
T T
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. S _ C   II1c,.  

1
. 0 I2 b

_ G i: v !1 t c , L O'_1 S i
  1c l :  . J _ e l II l p r OV e TIl e 21 t 1 21

  : n e u v e r a b i l i t y   .n u
.

f l e      .
b i l i     , b  a t d i d n o t, c on s  

.
d e r a b l y i : i-

c r e   .5 e d e i ' e 7i s i v e s t r   'n  ; t h o.  a i n s  i; f i  ; il t e r  .  t t a ck .

Wh en o p e r a t i n  ,
i n l   .r   e r f c r c e :, ,  1e i n d i v i du   l_  ;r ou p s

  'l e w i n c a l u r n l i n e , a b ov e t h e l e e.d   r  _u p   .r u e ci  e l on e d t o

  h e r e a r a n d i n t :   e d i r c; c t i on o l t h   Ui .n . ! h i s c ol u mn f or -

©a t i on a dr   i t t e d l v c orapl i c a t e d mu t u ry.l i i r e s u p  ,or t a  ; a i n s t

a   i  ; h t e r a t t a.c  •  , bu     .  -  n e s - .;i   t i ma i t r e du c e d t h c a r e a s

e   os e d t o i o il t e       .t;t a c   . I t ;> dr e .  .t .e s   d i s a d  ra n t a ,.  e w3 s

t :ie •_'l i  ;r   d i z Y'i c  . 1 i;i e s i   c r  _:. ce d , w_ _i cr: w ; r e du e t o t :  e

l o     u i s t ar  c e  ;=i!  i ci  t r  e c o l u mn : e x   e n   .e d  ,o Na r d s t h e r e a r   .r_d

t r  c c on s e q u e  Zt U: e e  i d i f z e r e :r  c e s  o ; t       en t '_e ur  i t s a t d i f f e r e n

  1 .
U Z l r

 
.. l

d
v
° v

.i
7   i u e    o t rl e i n c r e   .:, e d i_uT.  c e_r  c i b o` b e r ur_; t V G V C 

.
1

.
1

.
  ,c l e

t c t Ei e  ii U   i .;l  i h   i -    y b r c e i l      r :.z  .r .;
l

_
    , t h e j =.v e l i n    o r -

n   .t i ori vr . s dr o p:  e u   .n d t  l e vre d   ; e f o   .n:_  i o. L i r _=  r o  : u c e    i ri i
.
f s

 ;l a c e . T̀   e :?ia i i   ; u l po s e :i e r e wa s t c   t e v e n t 1   . ; .;i n   ,  Nl  i c h

,W  .: > Li   a -v O l d   . U L 1 :f1 t t l.e
;  -

._
vr C l 1   1   O 1'

.  .
  ,

1
. 0 12    1     VJ   :.S r i; i c L  l ?

.
i l ' l

_  

l : c•1 1 ;:  0   O Ll S w : l.
e ll l

.r t :   ' , '   - '                l y + ,r,?  .1 i i   i1 l.   s .ti e   .. ::n ,.    1    r e c  .

l n t :l e d i v i s ,  o n Lo r  r   ,,
t i c: n    .

;  t 'i v e r;i  c ;.  p s t . 1e c  ::?  m  n :_ 

  i  o u .r 
i l e  w i Jl t     ,  r: i a a l e i 'i a n  Le d o n e i   h e i s i d ° b :   t -rvo y oti t p s ,

' V

e c .   e l o   e d L  p -   :xl a s i d e  ; fa r a s o r    =_e c n e s  
_
d ./  ,   s i l d o wt_-  :.z   a

s -_ a    ;   ..r d s o rl t __ e o t h   =  s i  i e .
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l s o Yl  r i n  

i n we d   e r o r :  a.
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.C

V
-
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.
t ;

.
  =      'J -     I   I

_ _r
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_
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1
_
L
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  I  {   ,I I j i  3 I l '  , t
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      .
  S

.
't  

.
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S      l U l: 

r a -cr u   ,r y 1 y4 3

 '   l rL 

,l'  l 1 rr • 
   T  r  l

rl , rf-, rh r  '1 1 '1 1

Th i s p ?  , t e r n r e du    e d t h e l e n   ;t  L o7  t Y  e c o l umn c   'n s i d e r -

 
a bl y , bu  t b e c o.u s e o f   h c p r a n a u n c ed a l t i  u d e d i   ' _

f e r e n c e b e -

t   re eYl t h e h i   i-  a n   l o  rr e c h e l o: e ci    2  .    :  r GUp s ;  i ci n o t q li l   e

r en ov e   n e 1  ± ; t e7  d en c y . I z r_   v e r t :  e l e :  s d i d r e du c e t h e

s pe e d a  . 
"y er en c e s b e t •rre e n t n e l c a d i n  ; ;; r ou p s an d t h o s e i ol l ow-

ing .

On e a   v an t a.  e o f t h e we d  e f or . ia t i on wa s i t s i n c r e a s e d 

f o r wa r d t i r e p ower .  l i- i s h <<.ci r e c:orne aT  e c ? s s i t y   o c oun t e r t h e

  e r n o_  
f i   h t e r t   c t i c s o _.' .=.t t :  ck i n  ;   h i; p o i n t of L  - e n   i n  

b om-oe r f c r c e s i n or d e r t o <<; o i a t h e h e a vv f i
.r e p owe r t h e s e

a i r c r a f t h a d i _  t i   e i r r e   .r .

An a r̀l  .l ;  s i s o f l o s s e s i r_c  ur r e d   n d t h e i    c   u s e s r e v e a l e d

h ovre v e r , t h   ,t a s  Li l l t i g   t c r o r :;s.n i z a t i on o f   h e u _n i t s wa s

e s s e.I t i a l f o 'r f o r .•:a r d d e i ' er s e a Va i n s t f i e h t e r a t t a c  i .

  b r t h e a b ov e r e a s on s a n e   c l c s e d u n i t t o r m   t i o l   a t t er n

•   >>a s d ev i s e d i n i  i   .r cl= l y4 ;̀ i n t  -  e f o-  m o f wh a,t wa s c a l l e d t h e

  on    a t 'Ni n g oi ' t h ^ e e 6 r ou p s , c :. c  _   r ou p  i a v i r_g 3 q   u a d r on s

o f s i x a i r c r a f t , me.l  i n  ; a t  o t a l c omb a t   ri n   • s t r En ; t n o f   4 ,:  
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7   a i    c r a.  t .   a c n f l i   r  t o i t n r e e  :.i r c r : •:r t  'l e  ,ar i _  ; re d  s i o r -

: , a t i o_  , t l  e l e   .d     .ari 2 i r_ t h    :.ni c'.  t , e , on  .: pl   .n e l o;   e r o _

1   + l  
  , i

t
 

=
V , • . ,   • - . ,

;
i . - ,   - rz :,: _e t   r e ::.r t 'r_:-  o    l __ ,   . 

h
_ ;-     i t ._ - -,_ 

h   • r r _: _ .  ̀Yi t,.l i r  t h e

s r,_
tza dr e n   n e    a   'l i  ; h t f l e w e c 't  e l o ;  e a t o t il e l e t 't o ?  r i  , i  t

r e  a r .

T•n e b r o  a     z l e w  . 
i t 't  t    r e e s qu .J_

dr o n s i n  ;  e d   e :i o r m-  .
t i o rl ,

  r e l c  =:a s   u a u r. o n 1 '1.
t Ti P. n  i a . l e , t i  e o t ' , e r t  Na s q

_;.?a
a r o n s i n

- :  t s r e a r , o     e o ?-  e i t    e r s i d e  a !a e u    e l o n e ci     x t u pti ra.r
3 a n d

'

ci ownwar d r e s p e c t i v e l  r. T   i s w  .s c   1 1 e d t l  e "Co   ba t Box "

l o r ia  .t i on . Th e  i i f f e r e l c e i n a l t i   u  i e b e t    e er  t h e l otive s  

,a 11  .-.
 
.

t  "! C !
-
1 ;  =1e ..3̀

  ;   : l -l S Z' :  I t 1 ?"1 t
_'".

e t; ?"o 'l   '  .  n S r :: ',_i J r"11     l   e e  
.

'_,h e " Co   b   t  ifi      " h   d t hr e e c omr. a   uox e s : s, l e a d ;; r o up

i n t L e c en t e r an d on e o r ou o on ?l t  , er s -  de , c  n e   .t a     i   rie r

_ : n d c 1  a.t e. l owe r 31 t i t u d e . I n l ;;.r :   e r f o r c e s 8omb a t  ti i r  s   

.
f l e w i n   0 1 Ll:rLr a t i n.

t e  .   v a , s o   s i  _ mi l e s .

G    ,   1' S ,   l  i   -i Gi  U   P ' 'Vi 1'=(
C ::I4 i3r 1   JI   J s 0    i 'i  _ EE            L̀  i      :;i   I:    '    I

1' Li{  ;E r - . _I    C  r    ' T   <,!'J:  !PLO_1S

   a r c r, 19 4 3

head Grcu 

T
   T

 t    Ì 
Z'

`
1 l   '

 l, r
rL  rr ij  

l̀ '

  i r 

Lo- re r a l t i t u d e g r a ,.     i i   •% e r =:l t i t  ; de o r o •_zp

 bo t n i n s  ..l-     ,   r ma   i o   a s t h e l e ad br o    p .
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77 During the spring of 1y 3 other varian ts of the combat

wing formation were tried out:

a. 1 lead group with one group echeloned hibher

• an d one lower , one on either side of the lead group;

each group in wedge formation ;

b . 1 l ead group w ith tw o gr ou ps in its rear , on e

ech elon ed h igh er , th e oth er lo Ner , ea ch grou p in w edge

  f Or ma t 1 071 . '
 

Th e la tter pa ttern abov e im prov ed defen siv e capab ili ties

becau se oi th e possibility of mu tu al suppor t fire .   ow ever ,

th e un it w as m or e diffi cul t to man euver , particularly wh en

cu rv ing , wh en th e u pper grou p v̀as v ery apt to lose Si  l

con tact wi th th e l ead gr ou p . E xperien ce s ow ed that th is

 
-.

t t e r n o f t h e c om'c a t wi n   i o r ma t i on wa s   l sp     . o t o o un man eu v e r -

a b l e a :n d i n t e ch n i c a l r e s p e c t s t o  i i f f i cu l t t o h an dl e .

Another wea_k point was that the units in position on the

78 outsides of tne formation were noti adequately protected by

the combined formation fire .

Fr om ._p r i l t o De c e r  r e r 1 a 4   a mo d i f i e d f o   o f t h e

combat wing pattern , now wi th 54 aircraft, was uaed in ope-

r a t i on s , l o r e du c e s i d ewa 4  s ex t en s i on , t h e f ol l owi n g ch an g e s

we r e ma d   :

a. The squadrons within themselves were e Y!eloned -

  ,I
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7  i 11   p  ,   t e r ?1 '̂ ev er Se t o t h   .t o    ' t h e  ; r o :  p e c -l e l on r a t -

Le r n , o r

b . Th i s b ox e c  _e l o_  i n ,_; r em` i }   e d l i mi t e d t o t n e

t o o a.n d b o   t om s  ,u a ur on . .

' i ' :   n • ; - r l _ _ -, r •

i   .I '
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1
'
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; : , : i
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:
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1 1 N
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Ì  I!-tLL E-   I
_Ci 

.. _1
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(    ox Fo r ma t i on )

P, a r ch - Le c er  b e r 1    .  :;

  Le  :d v-r au p

rn

rI t
1

 1  

1

f 11 A I '
 - 1

T T
rn       1
_ _- 1

_ .
 P

T 1 T 1̀'

Z o;  c r a l  ;i t  ;..d e g r r  u p n ; -;,Nr     t ;  -   c1E  ::  r o - ;p

'oo t h i n s   ,rne f o r r,  n t i on a s t h e l e a d g r ou p . 

1̀'r  i s p    .t t e r n , Y.r  own a s t h e b o   t 'or  :    .t i on , s e cu r e d mor e

c on c e n t r a t i on =  i t h e f l zn k s a n :i yn c r -.: ,  s e d t h a llu mb c r o f

.  a c h i l  e  ;un ;, 4Y: !i cr c o•.zl a b e br ou   rl t t o b e Cs i n d e f er  s e a c t i on .

: Io : ,re ve r , i t or     ; i d e  ,  n o :  J.t i s   'G.c t o r ;- s o l u t i or_ of t h e   r ob l e m

o  .
  l o s s o f c a  l t   c t  b y s cr   ._   l c      u  i n   a n s  c }ia n   e o f f l i   h t

a i r e c t i on .   l e r: en t s 1  .  ,   i n g b eh i n d  th e  wrfo l e f or a a t i on i n

7 G t h i s  s   ,y     e r e t h ? f i r s  t      i     :e t s o l     r ui-_n
r i g h t e r s  :n ci -  n

s o :::e o p e r _a t i o n s a c c; i.  n t e d f 'o r 5 U   e r c e n t o f   o t   ,
l l o s s e s ,

F'r o m Ap r i 1 1 ;34 3 o n b o mb c r  L•  i t s d i ; :p a t c 'r  e d a   a i n s t

t  - r g e t s     i  t h i n Ge r man y z'l evr a.t l e a ;;t e. p a r t of t h e i r a p pr o   ct_
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7 a a n a h ome r ou t c s un d e r pr o t e c t i ozi b
,y e s c o r t f'i gh t e r s , vrll  i c h

we r e a b l e t o c or_c an t _•a t e pa r t i c u l a r l  ,  on r r a t e c t i n g u n i  .s

wr_i c h l a b g e d b er  i    d t n e m   i n b o;i   o l t h e     òr m2  t i or_. _7c ;   e v e r ,

t h e   r ob l em of e v ol     i n g   .   r   .c t i c  +_ 
l e i l ; ,  h t, i c r m  -t i

_c n p a t   e r n

  ,vi-  i c11  wou l d   l l o  r  o p t i mu m u s e o i t h e d e f en s i v e tiye e.pon s mou r. t -

e d i n b omb e r s r e :    .i :2e d e. , u t e l   1 u r   ,en t  .  s l on g a s i  , l   e.s n o t

no s s   b l e t o p r c v i d e i i     i,e r e : c or t s   h r ou ;;h ou t t % e en t i r e

mi s s i on , i r_c
l u d i r_g t h e Ǹl: ol e a p pr o   ch a.n ci    o :  e r oL  t e s .

_
Af t e r t h  , v e r y    e   .v,yT l o s s e     i n c ur r e d i n t _Ze 3 t t a ck s on

1 7 A _ gu s t I y 4 j a ge. .n s t Sc r we i ?i t'u r t a n d cce ,.; en s b  ar g , z n d on

1 -: Uc t n b e r 1 ;a4      r, a i n s t Uc hwe i -  l 'u r   , t h e 5 :+- a i r c r d i t c omb e.t

;4
 ̀rl i ng f o r ma t i on     a :;  f i n a l l  T d i s   c r_t i r_u e d   s , .o o u n   :3 rl e u v e r   c;l e .

 

34 . Sou ^ c e s : ?   ; '  :,.c  .    ' , Vc l u ;  e 1 T , p .   5 2 .
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  0 2 . Th e US F i   , h t e r J s c or t S
•y s t em. n l t h ou gr LTS a - e ng i n e

b omb er s o f t h e 8 - 1 7 an d L- 24 t y p e s h a d e i c e e d i n g l y h e a  ry

f i r e p owe r f o -̂ d e f en s e a g a i n s t f i gh t er a t t a ck , t h e f i r s t

o ,ve r a.t i on s by ur  i t s o f t h e U  VI I I   omb e r Comman d f r om b a s   s

i n En g l an d - - d  .. r
i n g t h e 1 7 A ig  a s t t o en c  o f Oc t ob e r 19 4 2 p e -

r i o d- - , Vre   •e c o or d i n a t e d s t r i c t l ;    ri t h t h e p o s s i b i l i t i e s o f

p r c: v i d i n g pr o t e c t i a n b   r US or   'r i t i s i . e s c o r t f i g h t er s t h r ou gh

o u t t n e en t i  •e o_p er a t i on . 

For t h   s r e c,s on t h e o p e r   .t i l1;  r a n g e o f f i  ;h t e r s d e t e r -

n i n e d t h e s e l e c t i on o f' t   ,r g e t s . Th e o p e r a t i on s of 1 7 A a g u s t

t o   1 Uc t ob e r 1   4 2 e g a i n s t t a r g e t s i n  {o l l an d ,  se l d i u m, o,r d

r  r a.n.c e n o t mor e th   n 3 r mi l  : s f r om t h e Gh a n n e l c oa s t p e r mi t t -

e d t h e a s s i gn men  t o f s t r on g f i gh t e r e s c or t s t o pr o t e c t t h e

  bc m ci n g f or c e s .

 l'h e   l5 VI I I   i  i _;h   e r Ca r;m_ n    a t t ri a t t i me h a d on l y    ou r

f i oh t e r g r   u p s ,   .1
1 e c u i   :pe c;i wi t n   r i t i sh Spi t f i r e a i r c r a f t .

i'he  oyal Air Force therefore 'nad to furn?sh tihe Lulk of

t h e e s c or i, f i gr_t e r s n e e d e d ,  n a wa s a b l e t o a s s i g n   n i t s

we l l e x pe r i en c e d i _   op e r e.t i on s o t ' t h i s t y p e = g a i n s t t a r g e t s

n e a r t h e c o a s t .

i  o r t h e  t-oov e r e   s  ?il s t h e  ._
iS   - en ; i n e b emb er s du r i r_g

t 'r  e i r f i r s t o p e r a.t i on s h a d n o a i r e c t o   s er i ou s e l c o  in.t e r s

wi t h t h a   e r mr:n i i g h t e r d t f er s e s  i s   em, a   .d i r. n i n e b omQi n g
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3U mi s s i or  s u p t o o   z p t e mbe r 1 y 4 2 l o s t n o   .i r c r a t 't .

  h i r t 'i r s t d i r e c t en c oun t er  y i t h i  zr r.la n f i g n t e r s o c -

  curred on  1  ?ugust 1 34 ,;  =ile a unit of US 4-en ine bombers

wa s on i t s yrs.y t o a t t a c k Ro t t e r c aril , a n a t h i s e n c o   n t e r wa s
du e e : cc l u s i v el

.y
t o a  na l i      c t i on i n.   o f    h e i i gh t e r e s c or t

p l a, l s . Th e i or c e o f t we l v e   - 17    omb e r s a r r i v e d P,.t t h e p oi n t

vrr e r e i t vra s t o j o i n i t s f i oh t e r e s c or t ; li t h  a d e l a y of

l i:  mi :  u t e s . 1h e e s c o r t t 'i gh t e r    t h u s h a d t o t u r n b a c k  w'n en

• h a l.f' wa y a c r o s s   h e Ch <a.n.n e l owi r_  t o f u e l s h or t a g e , a n d t h e

bomber force rl d to continue on its way without escort to

a ct a c k  to t t e r d 2m. ,

ian r e c e i p  t o L r e p or t s .f r a m t i. e l i g h t e r    n i t s t h   t t  i ey

:  Gd b e e .-  c or  p e l l e d t o b r c ^lT o   'f' t h e i r e s c or t mi s s i on , t h e

c oc:una n d i mme d i   .t e l y r a d i o d or d e r s t a t h e b omb e r f or c e t o
 

b r e a k o i f i t s mi s s i on a n cl r e t u r y= t o b a s e . B T t h i s t i me , h ow 

e v e r , t i   e f o r c e  r  .s a l r e a.dv a   e r t h e c o = s t of h o l l an d , wh e r e

i t en c o un t e r e d 2U- 2     e r rcl_,n f i gh t e r s . Af t er j e t t i s on i n g

t h e i r b omb s ov e r t h e s e a , t f: e b o   b e r s r em , i n e d e x p o s e d t c

=<t t a c k by t h e   e r m n f i oh t e r s f or a p e r i od o f t werl t y mi n u t e s

du r i n ;; t h e i r riome r ou t e . Ap a r t f r om a f ew cr e;•r me r  b e r s v̀ou n d

ded the bomber force suifcred no losses in tr!is encounter ,

and thus demonLtrated for tY:e  mrst time the abilit  of the

4-engine bomber ta defend itself :gainst zightar attacks
35

wi t hou t s u  por  ; by f , i en l l v e s cor t z i g'n t er s .
  . uLT  c  e : s h     AAF , Vol u :::e I I , p p . 21 ' r ,  3  1 ,

, 
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  ,
  1 ll u r i n  , o p e r   .t i on s by u n i t s o?  t h e VI I I J S Bowb e r Com-

m-.n 
  in Gctober 1; 42  erman fighters repeatedly succeeded

i n b r e ak i n g t h r o ug h t h e d e f eris   o f f e r e d i n s ome c   ,s e s b y

as many as 400 escort .
figntcrs zor direct e.

ttacks against

t h e 4 - en g i n e b omb e r s . :_o!re v e r , t r e e ..c e e d i n g l y :  ca v y d e  en -

sive fire power of these units p-recl aded any possibility of

;: i g a b l e s u c c e s s e s i or t r  e   e r  rie. n f i gn t e r s . Uu t of t h r e e

operations involving a total of 2 4  .-engine bombers, for

_

example, only seven oi the bombers were broubht  1own .

Th e s e r e s    l t s c on s i d e r z b l y s t r e n   t _• en e d    h e c on f i d a mc e

o f J S b omb e r c r e wvs  ,n d o f t h e VI LI J S   omb e r Comm  n d i n t h e

a   i l i t y of t h e b omb er s  t o d e f en d t h e r  s e l v e s tivi t h t t  e i r own

we a pon s f i r e c.oa i n s t   e r m  n l i gii t e r a t t a c k . Ap pa r e z  t l y i t

 
8 2 wa s t h i s i n c r e a s e d c on f i d er  c e wri i ch e n c ou r : ,g e d t h e b omb e r

c omm2n d on 21    c t c b e r 1 y 4 2 t o c o  ner_c e c a r r y i n b ou t a t t a c k s

-lso against targets outsid  the striking raxige of escort

fignterC.

  ò r a s t a r t , t h e b o:  b e r c omm  n d f i r s t s el e c t e d t a r g e t s

i n s ou t h e r n r 'r a i  c e , i n a r e a s tivh e r e i t c ou l d b e a s s u me d t h a t

  e r m :n f i gh t e r d e f e n s e s wou l  i n o    b e v e r y s t r on g .

In addition  o the e.
iaov4, a surprise attack on 21 vctobe

1 y 4 2 a  ; a i n s t t h e s u bms.r i n e b a s e a t Lc r i e n t c , mp e l l e d t h e

THIS PAGE DECLASSIFIED IAW E0 129  8



THIS PAGE DECLASSIFIED IAW E  12958

99

8 2   e r man c omman d t o wi t h dr aw s ome of i t s f i gh t e r f or c e s f r om

t h e Ch ann e l ar e a s f or t r an s f e r t o flor man dy   a c i r cums t an c e

which generally wea:.Kene
d the Uerman fighter defenses at the

3
Channel coast and eaused some dispersion of the  erman effort

In the pe  iod which followed up to 27 danuary 1943 at-

tacks by US 4-engine bombers with strong fighter escorts

against close range targets in the Chann el coast zones al-

ternated with attacks flown withou t fighter escorts against 

the  erman suhmarine basea on the Atlantic coast.

 urin  this period units of the bamber comms.nd dxeouted

only one attack against a target farther in snore . In this

case a force of 72 4-engine bombers a  tacked the  erman Air

Force depot of Romilly s . S. on 20  ecember 1942. Th e atta  k

- in force lost b bombers, the h eaviest loss suffered so far .g

This was probably due to the fact that the approach and home

r ou t e s o f t h e f or e e  rre r e ov e r t h e Ch a n n e l c o as t a.r e a b e t we en

Calais an d Cherbourg , where the  ermans had concentrafed

t h e l ar g e s t d e f en s i v e f i gh t e r f or c e s .  

. Al though this loss did not represen t any dangerous

ratio, it nevertheless served to confirm the pronoun.ce
d

v i ew of t h e US Ei g  !t h Ai r   tor c e t h a t i t wa s u r g en t l y n e c e s -

sary to adapt the operating range of escort fighter forces
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82 to the striking ran ge of the strategic bomber forces.

8 3 Al l av a i l a b l e Br i t i Ah f ,
_g

1  t e r t ; p e s 1 3e k e d a d e qu a t e r a n g e

capabilities for penetrations far into the  erman-occupied

territories of Western Europe. The only aircraft that h eld

ou t any prospects at all in this respect was the US Lockheed

P-38 Lightning fighter .

In August 1942 the US VIII Fighter Command had four

gr o  a pQ of f i gh t e r s , t ,NO o f t h em- - t h e 31 s t a n d 52 d , e qu i pp e d

_
wi t h 5p i t f i r e , a n d t wo- - t h e l s t an d 1   -t h , wi t h P - 38 f i gh t e r

aircraft. On 14 Septernber 1a42, hotivever , the VIII Bighter

(;ommand received ordere to release all  bur -groups for transfer

to the XII Fighter  ommand to s apport the Allied invasion of

I Tor t h Af r i c a .

s On 29 September 1942 U S pilots h therto asaigned in

 Dritish figh ter squadrons were used to form a new 4th Fighter

 roup . The new group received Spitfire aircraft and wae placed

un d e r t h e VI I I F i  ; h t e r (%omina.n d .

The necessity to  oncen trate US air power for the invas-

ion in North Africa from November 194  on delayed measures

t o bu i l d u p a s e p a r a t e US f i g t  t e r f l e e t i n   r̀ i t a i n f or u s e i n

strategic air warfare  n the theater of  iestern Europe. Pur- '

thermore, it led at the end of 1942 to a reduction of the

s t a t egi c bomb er f or c e s s t a t i on e d i n `'r i t a i n , f r om wh er e f ou r
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83 groups were released to the XII Bomber Comma,nd  Eor commitment

i n I Tor t h Af r i c a .

For the above reasons strategic plan s of the U S Eighth

,
Air Force at the begirlning of 1943 provided for continuation

of the operations by the 4-engine forces, with strong fight-

er eacorts, against targets within striking range of the

 ritish fighters, in addition to operations against more dis-

 
  t an t t a r g e t s i n ar e a s n o t s o e f f e c t i v e l y d e f en d$   c

  b y t h e
 

 ermans. In such operations fi hter escorts were to beg

provided on the approach route to the limit of the figh ter

ra.nges , and fighters were to proceed , again to their u tmost

37
range, to support the bomber forces on their return route.

Extension of the operationa by the US VIII Bomber Com-

- mana to targets within Germany , commencing on 27 January'

1943 with e.n attack a ainst Wilh elmshaven roved initiallg   P y

hardly any more haZardoua tha.n
the long-range attacks of the

,

past again st_
targets in Sou thern France. In an attack agains't

Bremen on 17 gpril 1943 the attacking bomber foroe of 107

a i r c r a f t l o s t 16 4 - en g i n e b omb e r s . Th i a wa e t h e f i r e t t i me

that loeses ezceeded toleran ce ratios.

I t wa s a a tkr c k e o f g oo d f or t u n e f h g -   th e J S YI I I Bomb er

Command that the firet three groups of American type long-

range fightera of the Republic P-47 Thunderbolt type had

 ust become availab3e in the field at thie juncture and had
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84 already gat: ered their first experience in combat against

 erman figh ters during operations to.
king tn

.e
form of fighter

drives towards the Cha,nn el coast. The experience thus gained

.  
was encouraging : at al titudes above ;0 000 feet the P-47

sliow ed climbing abilities and speed performances superior

t o t h o s e of t h e   e r mar  . ?  le - 1 (?  an d FW- 19 U. Th i s s u p e r i or i t y

wa s du e t o t h e p owe r f u l t h r u s t o f t h e A;le r i c a n en g i n e s a t

h i g i al t i t u d e s , wh i ch wa s a c h i ev e d b y me a n s of e x h a u e t - dr i v en

 
t u r b o c ompr e s s or s . Th e p e r f or man c e s o f Ge r man a i r c r a f t en -

gines, in con tras , fell rapidly at anything above optimum

altitudes. Here again , the optimum altitude of the American

engines was about 3 300 feet r igher than that of the German

engines,

The following are the more importan t technical data on 
 

the Republic P-47 Thunderoolt:

P owe r J n i t : On e Pr a t t  c Wi t t n e y "Dou bl e Wa e p " R 28 00 -
 l en.g

ine with exhaust-driven turbine.

Ta k e - Uf f i  P : 2 0 'L5 HP ,

Id[a x i rn u rn :
 2 02 5 HP a t a n a l t i t ud e of 2 5 0 0 0 f e e t .

Rated Power : 1 645 3P " " " " 25 000 "

    e f 3 o o s t er lfia r g i n ( 3x 5 mi n u t e s ) by i n   e c t i on o f a n
alcohol-water combine.

tion : approximately 20

  percent=
. „  .

,  r
  Flight Performances:  4Taximum Speed at an altitude of

27 000 feet: 380 miles.  i ith booster
( 3g 5 rr i n u t e s ) 4 0 0 mi l e s .

Iu  i i mu m o p e r a t i n g a l t i t u d e : 4 2 0 0 0 f e e t .

  _;I
.,
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1  - 3

a 5  ;Ve a p    n s : Si x 1 z 7 - mm : :a ch i n e g un s mou n t e d i n wi n g s , e a c h wi t h

? 5U- 3 0 0 r ou n d s o f a mm• .u1i t i on .

i ion - 5 t o p r l i g h t C - pa b i l i t y : f u l l y t ar.k e d wi t h 2 2 7   8 g   .
l -

lons: 51t; miles , g  ing a tactical penetration

 ̀ange of 20U niles.

On 4    i  ,y 1943 t h e U    i g!i t h Ai r   or c e f or t h e f i r s t

time ca.rr
ied ou t an attack involvin  bombers with an escort

n a d e u p e x c l u e i v e l y of Ame r i c a  h U- ? 7 Tr u n d e r b ol t f i gh t e r s .

The operation.• w s by 65 
  d

,-eng
ine bombers, and was directed

 
,

a g a i n s t An t we r p , t ri e b omb e r s o oe r a t i n g un d e r c on t i -r.u ou s

iighter escor t from takeoft to target and back to bage.

 ?l t   ou gh i  e r rr   l f i g h t e r s we r e e n c o un t e r e d , t n e f o r c e l o s t

no bombers.

 l t t h i s t i mc t h e U5   r m,y
Ai r i 'o r c e s h a d d ev e l o p e d t h e

t 'o l l owi r_g s y s t em r or t h e e   e c u t i on o f f i gh t er n i s s i on s s e r v -
!

ing as escorts for bomber y'orces:

a , 1h e v i e w  Na.s t h a t s e c u  ̂ e pr o t e c t i on c ou l d on l y

b e g i v en i f t h e e s c or t f i gh t e r s r ema i n e d c ân s t  .,.n t l y wi t h

the escorted bomber force.  
.
 i i7ters were not s.

llow ed

to leave the bomber forces they were escorting in order

t o pu r s u e a n ci s u o o t d own a.n en e my f i or t e r .   h e e s c or t

mi s s i on  s a s r e s t r i c t e a e x c l u s i   -e l y t o on e of c l o s e

a.n
d direct proteetion cf the escorted bomber foree in

t h e   or m o f a c t i on t o r ; o e l en emy f i gh t e r s  f ?_ 
. ,

}   r e + r e -

sente . an
ir nediate and acu te threat to that bomber

f or c e ,
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B6 b .   s :  o r t mi s s i on s v  e r e e .cc c a t e d i n c :     p 
.U.xic e  1  i t h

c a n o py
 h e "  1      " pr i n c i p l e e.l s o a dh e r e d t o by t h e 1=tof a l

Ai r I  or c e , n a me l y , t h e i i g n t e r s fi ,a i n t a i n e d p o s i  t i a n s

ov e r t h e b ocab e r f or c e t li e ;v tive  ̂ e a   s i  ; n e d t o e s c o r t ;

  'o r t h e U  f i  ; 'r      r u n i t .s   l  e r e «ta s a s e c on d f e.c t or

wh i ch g e, r e a d d e d j u s t i f i c a t i ot   t o t r i s r e     a i r eme n t i or

u. r  i ;;h    .l t i   u d e , tl  ;?  e l
.y , t r  e f  Lc t t h a t th e i r p e r t 'o r rnar_c e s

;  e r e a n l    s ,.t   e r i o r t o t h o   e o ,  t h e v e -.  mu.n   'i  ;h t e r s a t

_ - -a   t i   u d e s   .
b c v e   0 ODU f e e t .

c . At  th   s s t a g e   h e s :  a l l e s t t    c t i c a l u n i t i n t h e

  S  f i g h t e r. i o r c e s w   s s t i l l t h e i l i o l  t o f t hEe e a i r cr a f t ,

wi t h t h e l e wd a i    c r a f t a i e a c_! .i l i   r  t f l
,y

i n  ; i rl t h e c en -

ter.

'      ;. e r i e n c e g :  .i _z e d i n t h e f i r s t ,  - a s e s o l o r     r a t i on s i n

Apr i l 1    4   r e s .l t e d i n t _le f o l l owi n ,   lo a i f i c a t i on s i r_

t h e o p e r a t i c n   ..
l t a.c t i c s f' c r li S i i   h t e r f or c e s e r__; a.g ° d i z=

escort  issions:

a . I n a r d e r t o c oun t e r t h e t    c t i c L, o   t h e u e r man

?' i e h t e r s , wlii c h a t t a c :{e d t h e f l  ̀.n  K=s =.n c  p o i n t o i oomb er
e s c or t
,-  o r c e s a .n d i   n o r e d t h e  t 'i ` 'r  t e r s s t a t l o_r _e c v e r y  l i gh

a oov e t h e f o r c e , t n e e s c or t f i   l :t e r s a o   i t 'l ew l e v e i wi t h
3E; .   ou r c e : '

_
l'h e As'  r ,  ro l u ne I I , pp . 2 :' 1 -   , :34 2 .
,    -  7 ( . 1 D l d

, l  T  . i J J - G ; Z
. o . Source 27;  ee also A pendix l .
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, . ;  
8 6   :  e   orfib   r s Lh e y  r  e r E    o . i  a t e c t ;

b .  
_` t h e    o v   _

1 Ai :    o r. c   n. -
d d on e   .s e .-_r l ;   a s i n

1 '  4 0 , t1Le  ;  i L i r   o r c _s r?o  r  ..l a   r   c o  ;n i u e d t   e a dv a n -

t ,-      E B O 1̂ a   l   l 2   0   Vt    I.   . L7.  .: 4 _ . l . l, t    . (   O 1' ' 1 ' ' ti e Y'
J

' r   r   n

,

C)
  

  !  J l ,
r n

L 1 -  
_
J

 
1

p   i r s a n  i s wa r ms ( = ou _  <;.
i î " r a i t j

, r..n c  u :  i t o r b a n i z a_
t i o n

wa s   .
     p t e d t o t : l i  : n a -i,    e r n t 'o -  • i n p r a v e d r  a.il e u v e r a b i l i t y

_ r e  ' o u _r a,
i r c r a i t o =' a s , ra r r    l e  v i n l i n e e.

b r e a s t :

a .  ̀ T 1̀' '!' , s   a c e d i     a c c o r   i   i c :; ti   i   h C .l r ?"' e ?l t

 
r e iJ':,i 1 r ::L 1   n t S    

b .
1 i   1

_
i ~  e a s t c r r   : T

1

 l  

  T;

. c . I n -oo .: f o r ma t i on • 'i'   '
   1 •   
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c38 Ami en s . Th i s wa s n o t mu ch o f  ,r l i mpr ov eme n t ov e r t h e s t r i k -

ing range of the  ritish fighters.

Carrying  ?5 gallons of fue7 all spe,ce available in

the P-47 was already taken up by fuel tanks . The only poe-

sibility to increase its rar_ge was therefore by the use

40
o f vu   s i d e t an k a .

Or_ 1 7 Apr i l , 2 1 l Za y , an d 2g T ia y 1 9 4 3 un i t s v f t h e

VI I I  3ombe r   omman d h ad s u f f e r e d   .e av i l y i n a t t e.c
k s , l o s i ng

 
betw een 5 and l  percent of the 4-engine bombers committed,

then followed an attack against Brem en on 13 June 1943, in

which th  e.t
tackin  force lost  6 of the 182 ¢-engine bomb-

ers committed. This fins,l
ly made it unmistakably cleax

that the execution of daytime bombing nissions by ¢-engine

  u n i t s ag    ,i n s ;,  r   r g e f s  >ff  o  ,    t h e r an g e o f e s c or t f i gh t er s

riad become a difficult and costly matter .

The tactics of providing fighter escorta on the cut-

ward rou te to the limit of the ran ge of the fighters, and

then ass igning figh ters to await tre returning bomber force

 
  on its w ay home proved le5s a+nd less effective; the  erman

f i
   h t e r s r  a a de t e c t e a t h i s v  e akn e s s i n t h e US e s c or t s y s -

tem an d witriheld their attack against the 4-engine bonbers

until the escort fighters nad reached their evtreme range

41
r.nd turried back to return  o their bases.

40. A ne AAF ,  olume II, p. 336.41. Ibid, pp, 670, 8 .4.

  I
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t39 I t t o ok u p t o 28 J u l y 1 9 4 3 t o e qu i p t h e a i r c r a f t o f

sig P-47 fighter• groups of the VIII US Fighetr Command

with

each
 

o 75-gallon expendable reserve fuel tanks , which

ex   ended their striking ra.n.ge
to 246 miles (410 kilom eters).  

From their tactical bases on the British eaet coast this

enabled them to operate as far as a line from Emden to Dort-

mund to Roblenz to  etz.

The advan.
tapes of this considerably in creased escort

 

f i g h t e r s t r i k i n g r a n g e b e c ame s t r i k i n g l  r e vri d en t i n t h e

attack executed on 28 July 1943. Un that date the VIII

Pomber Command dispatched a force of more than 300 4-en.g
ine

bombers to attack aircraft works at Kassel an.
d Oaeheraleben .

.
Of this force more than two-thirds abandoned their mission

_ an.d return ed to their basea after encounteri bad weather-  

a f t e r p a e s i n g t h e c o a s t o f i3o l l a n d . g f or c e of 9 5 c on t i n u e d

. .on their course, relying on their own defensive power 1.n

spite of opposition by  erman figx.ters . They reached and

bombed their assigned targets , thus carrying strategic day-

t i me a i r wa r f a r e t o t h e c en t r a l r e g i on s o f   e r ma n.y f or t h e

f i .r s t t   .nae . On t h e h ome f l i gh t a f or c e o f 1 0 5 P- 4 7 f i gh t e r s

m et the returning bombers in the 1Vluenster area to cover

their withdrawal . From this point on the bomber foree 

which had already lost 22  .-engine aircraft to German

fighter aetion , su dered no further loaee
  

• •   PP; 6-9, 847.
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1(, 3

c3y i n S:, p t ema e r 1 y 4   n e4v e -:;  ;    rld ._ ;.t  l e r c  s e r v e i u e l t   .nk s

vri t     a c on t en t o   ' l v ,  ; a l l on s .;  :  .a  . t ;l e i r         e a r   ,n c e , ti S i t L 

t  s o o i t h e s e t n e  l; a    -   j '_'h uz!d :  r uo l t 1 <<d a t l :e or e t i c  a

r   .a i u s o i  ;.c t i or  o i   7 5 rni l c s . .,.r=.'ri n  ; pr o p e r a l l ovr   c e s

 'o r s a   ? t y f a c t o r s , s u c_. i ' i :yh t e r s c o tll c  n ow e s c or t  T- e :    i n e

 bor; q e r s a d i s t   .n c e o i' j UU :ni l e s       c i-.   Y ia y .

a 0 ì'n i s e  :t e n d  ; c:i t    e r  ; ..  .  ;c o .,
'    -  - 7  r'i  ; tl  t e r s o.1 e s c or t

rrii s s i o il s   .s i a.r a s a 1   2 e i r : n  Ve :  cr   u e n d e t o   i e   e f e l d t o
 

  1•a__ : i ur t t o     a r o r u e  ;Ke n , o p  :r =  t i n  ; f r om t  ?e i r n a s c ;, orl

t r e e <  s t c o  : s L o l' L , -  t   i n .

1=o ; e v e r , t n e i n s t   .
l l a t i o z  o   ' t n e s e l u s - .-:    l l on   t  - n  cs

   a t h e o u t s i d e o T' P -    
.r
'        t :, r ^ i y  r o.

i t r      / .
i Yi e d      u n s   .

t i s -

  'a  : t o --,  T s o -  u   i t. n   o t n e  : i ,, r   t e r e s c o r t UY' O   
. e Ll , I :1     Le 8 -

  1 1̀ Uc t o b e r l     _a p e r i o  i t n e  -
i        , ;

i   t n  ?:i r•   'o - c e i n 7' ou r

a t t a c ?i U e    :  i n s t t   zr   e   s     i  _ -  i   _
  e r nia n -i l o :: t : t o t e.

l 0 7.

1 4   , o r l   , '7 p e   •c e n   , o _ t il    t   :  J   l n liz  b  : r o i 1 1   4  ';-- e ?l   i l  e

L  .  m b e r ; c o : : mi t t e  i . 1 .  r ,. 
l  i i t,_ o ll ,  ,.

1  - r , ,e r  u rr:b e r o l t r  e

r UIr1-=l l?1 21  ; b o m .  e r s t  e:r  :: s o b  :.
d i v u _:Ii: '-?.  e (a b    tve -  o o n s :i i r e

G1=.  t t '1 E.' ' T (;  
.
^ ct S ' i ;: Ul O V   ;C 1; 11   '±.Il (  0 " '  .

t  
_;.

n i.l l 21     ,11Q 4'vC' :  ' @

p   ,y r   :r.   i r ° L     .
  T .   . i1 l u  J C  ,O

li E l ! : !4 ;
 

L U ! '   ,   _   p l t  ,    ,
  ' O   ' C  

O i '   '    ̀  f - e f l t ; 1 11   DJ l  b wr   ,     i , T,   C: . 
r 1 ?'L.

u r ' i _ r'i 0 1 _L  'L1:_̂  G Z
.o S '  G U

O i '  
_
F1 E,'

1 '  ' 7  L11I: i  e r GV e ?' " e 7"rlt,.;yl   C r -r• l   G r   p l u S a ,22 0   r 1@r 1 %

t c t a l l y l cas t   .t s e s. o r i ri   .-i1 .
l   ,r id , a.r cl l   l   i r c r' a  ' i. wi t r 
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  0 r c p  .r a bl e d a:n    ;c .  ̀.'h a : .i r  :r   l t t c;t   l l ;   l o s t   hu ti me.d e u p

al on e 3 3 n e r c e ?    a i t h e t ;  t   .l nu :nb e r c omrli t t e d , wi  i   . oy i'  .z 

e hc e e a e d -cc l e r an c e l i  r i cs .

  e al i z a t i on t h a   c or. t i n  .ia t i on oi l a.r g e a.r e a s t r a t e g i c

a i r wu.r f ar e a ,_, a i n s   ue h n  .n ;y d e pez  d e a o    th e av a i l   .qi l i t y o f

e s c or t f i gh t er s    i  tii a l on g e r ope r a t i n c r an g e   ad r e s u l t c d

  l r     .dy i n Uc z o ae r 1y 4 ; i r  t   e t r : n s f e r f r om t :r?e Af r i c a  - 

t h e a t e r t o   ,n-  l  :    d o f = f i  ; h t c r g r ou p   .r_Z  i pp e d  ; i t h P- 38

_ Li  ;li t n i n  ; a i r c r 3 f t .

Coni:ni t t e d i n e s c or t mi s s i on s t r  e   - 1 3 ilada pc;n e t r s.t i on

r an g e o f 50 0 mi l e s    i t h  wo 7 :  - g : .l
l on r e s e r v e t ar_k s , an d

o t 5e 1 mi l e s      S  k i l ome t e r s )    i t i  t wo 1   t3- g al l on t an k s .

Eaui ppe d j   i t h.   - 3t3 a i r c r a f t t h e US 5 5 t h r i ` rit e r u r ou p

arrived in  n land at the oe ;innin  of uctober 19 3 and
_

f r om t h Lr c a s t o be c ommi t t e d i r  t h e a t t a c k ag a i n s t Sci  we i n

f ur t on 1   Gc t o ae r a s i t s f   r s t mi s s i on . Th e a i s t a.n c e ny

e.i r f r om iiwr wi c h t o Sc 't y  e i n f u r t i s 4 0 0 mi l e s ,   .n ci p1   .n s

pr ov i d e a f'o r t h e   i g r  t e r gr ou p   ,o pr c v i d e   s c c r t pr ot e c t i on

f a r t h e bon b e r   or c e otire r t l_e t ar g e t ar c a a t Scl  _vve i n f u r t .

 . o ;, e v e r , a l l e f   ô r t s t o r z a d;yt t h e u   i t s o f t h e 5 5   h
.
Fi  ;h t e r

  r ou p f ox s.c t i on b r t h a t d« t e f a i l e d , s o t h a t i t wa s u n abl e

tc par ticipate in the escort mission , lherefore, thA or ly

un i t s yvh i  .:ri c oul d b e a s s i  ; i: e a we r e t h o s e e au i pp e a wi t   i

!' - 7 4 a i r cr a f t , t h e ma j o -r i t y o _̀' cv:•  i cii s t i l l h e.d 7 5- g    l l on
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llo

9l r es er ve f u e l t a :L  s ,  ?n   c oul c: on l v e s cor t t 'rie bomb er s a s

f a r a s   a ch en a_n d me e t t h er.  or: t  . e i r r e t ur n a t a l i n e l ev e 

4 
wi t h C-     b r a i   .n d     +.li e n s .

i h e t e c :riii i c   .l d    t   . o   ' t h e Zo ck  _ZLe d P- 3 3 Zi   h t n i n g f i  ;h t -

e i • a i r c r a f t     e r e   .s i 'o l l aws :

P owe r i' 1 =_:n t : Two Al l i s Un   - 1 t  - r  en b i n e s tivi t h e x h a u s t

cir i v e}z t u r o i n e s .

  :.  k e - o t 'f  th r u s t : > x 1   4  0 HP

- i .a x i m .  n t h r u s t : ' x 1 34 0 HP a t an a l t i t u d e
' 

of 25 UUU feet

x a t e d t h r u s t :   x 1 1 1 ; HP a t r n a l t i t u de

o f 2 5 OU    f e e t

Sr or t b o o s t e r ( 3 x 5 mi nu t e s ) v •i t h a rai x -

t ur e of ; .
l c oh o l  _.n        s,t e r   e.v e a n i n c r e a s -

e d s p e e d o i' 2C p   r c en t .

  e r f o r ma n c e s : l  a x i mu m s p e e d :     0  ni l e s a t a n a l t i t u d e o f

_   5 UUU f e e t ( wi t h b o o s t e r

  r    L'111 :; S )

iris,x i n u m   i t i  u d e : j 4 U0 0 f e e t ( 1 0 3  J U n e t e r s )

Ar ma.me n t : 1 2Q- m    +c =  in on v ri  Lh 1 5U r oun d s

^ 12 7 - cun n   .cr i r_e  ,Tu n s wi t h e a c 'r. 3UU r oun d s ,

  ounted centrally in the cocknit

Su s t a i n e d f l i   h t c a p=.b i l i t y : ','Ji  t :  n o r ma l f u e l l o a d o f

30 G  ; a l l on s 78 0 mi l e s ; wi t h t  NO 44
150- a11on r?serve t2.n

ks 15UU miles.

43. Ibid , pp . 703-7u5, 350
44 . Lource 27 and apper.dix 13.

+ p r ob a.
b l y s t  ou l d r v e.n

2 U- cm.
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9 2 Th ? o v e r a l l s t r en g t :  o   '   .1_l US f i ; h t e r u_n i t s c on s ol i -

d•=ted under the JS  111  i-;hter Comsaand , status 15 October

1y43 -or the miss on of' escorting bomber forces c as as

f o l l ows :

5 g r ou p s e clu i  ap e d  wi t h r - 4 7 ;.Cr u n d e r b o l t a i r c r a f t

2 " " " Sp i    •f i r e a i r c r a f t

1 " " " r r 3      i g ri t n i n g a i r c r a f t

ma k i n g a t o t :: l o f e i gh t g r ou p s  l i t  f. s, n ov e r a l l a,u t 'r o r i z e d

4 5
a i r c r a f t s   r e n g t h o i 33 4 . 

At t h e s ame t i me t h e a v e r a g e ov e r al l s t r en  ; t h o f a l l

4 - e n  ; i n e b o?  b e r l o -r c e s un d e r t h e VI I I   omb e r   omr  a n d t o -

t al l e d 2y Q a i r c r a f t .

Al t.Y ou g     t h e a    a i l a b l p s t r en g t h i r: Us f i gh t e r a i r c r a f t

t    u s a l r e a dy e x c e e d e d t h e   iu  :b e r o   ` b omb e r s a v a i l a b l e ,

 
s t r or g ?  oy e.l r  i r r 'o r e :1 y i       t e r   o r c e s we r e c ommi t t e d t o

protect the bomber forces on their out« ard a.nd home routes

t o t   e l i r  t +  n r  .     i
_  - s  :. •i    i n g r a n g e i n a dd i t i on t o t h e

US f i gh t c r u n i t s t   -u s c om  rni t t e d .

Alr -.dy at this early juncture the t ndencv was clear-

l y e v i d en t t o c c rnmi t e s e or t f
.i gh t e r s i n n u mb e r s e   c e e d i n g

4 
t h e n  amb e r o f' born be r s t h e y we r e t o pr o t e c t .

4  ̀ . S ou r c p 2-s .
 6.  a , Volume T1, pp. 702, 850.
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93 3 . US Arm.y
Air Force Measures to Deceive, Divert,

a.nd Disperse German Defen ses. In efforts to reduce hazards

to the lowest possible minimum , the US strategic air foraes

when the comm enced operating in the European theater of

operations exploited va  •ious possibilities to deceive, di-

v er t , a.n d s c a t t e r t h e Ue r man d e f en s e e .

r or exa.mple, the operational plan ior 6 September 1942

beaides the main attack force of 4l 8-17 aircraft diap2.toh-
 

ed to bomb the primary target, namely , the Potez aireraft

works at Meaulte,included the dispatch of two other attack

forces , one of 13 3-1? an.
d one of 12 medium DB-7 bombers,

b o t h wi t h s t r on g f i g h t e r e s c o_  t s , Th e s e t wo f or c e s h a d

the special mission of attacking the Uerman fighter air- .

f i el ds a t St . Omer an.d Abb e  fi l l e f or t h e pur pos e of h am -
 

p

e r i n g Ger ma n f i g h t e r a c t i on a n d d e c oy i n g i  e r man f i gh t e r s

 from the main attack force.

  owe v e r , t h e s e pl a n s f a i l ed . Th e Ge r ma   .
f i gh t e r s

were not lured away from the main target, so that the

main attack force encountered the German fighter defenses

a t f ul l s t r en g t h ov e r l  e a u l t e . I t wa s du e e g c l u s i v e l y t o

the strong fighter escorts with the main attack forae that  

47
only two 4-engine bombers were shot down in this operation .

Fr om t h en on di v e r s i on e.r y a t t a c k s  Ne r e a n a l mo s t

47. The AAF, Volume II, p. 219
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-en ine bomber o erations.9 4 r e gu l s.r
f e a t u r e i n p l a n s f o r US 4 g p

Lhese diversionary actions were designed to serve two pur-

poses:

a . To c  su s e t h e en emy t o c ommi t f i  ; n t e r s i n wr on g

ar e a s ;

b . To provide opportunities for ne r, ly assigned

units in Englan d to obtain practical experience in the

application of operational t3ctics .

 
These diversionarv actions w ere always so plann ed that

t;here was no possibility os an encoun ter with Ge man fight-

ers. For this reason they were usually carried out in the

  fo i •t h S e a a r e a t o c r e =. .
t e t h e i mp r e s s i on o f an i n t en d e d a t -

t a ck a g a i n s t t a r Le t s i n t h e I  i gh t o f '   e l l i b o l a n d .

 
':L̀h e 1 4 P 1a y 1 y 4 3 o p e r a t i o n i n t r o d Lic e d a n ew p h a s e i n

th e tactics em ploy ed by th e U 5 air for ces in Europe ,
Th e

p u r p o s e i n t h e n e w me t h o d s wa s t o s c a t t e r t :  e i  e r n an d e -
4

fense fighter forces by coordinating a number of separate

a t t a c k s a g a i n s t s e pa r e,t e t a r ; e t s s o t i me d t h a t t h e y wou l d

eompel the defenders  o deciu  whici  approaching force

they must consider the main attack force.  'his mad  the

d e c i s i o n wh e r e t o pl a c e t h e i r ma i rl e f f o r t i n f i gh t e r d e -

fen se action exceedindlv difficult.

.
 I
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y   Ur  1  + !,<< .y 1 :, 4 ; t h    :J ;  r r my h i l   i o i c   s   i s p _  t c 'r  e d t i  e

  U1 1 0 VJ 1 I1  '̀   O h C  .: 3 :: l
.i1 1.1.

  t   : :ri 8 J u S l     :

  .  h i'1.  .
1 11 ?.

t i  3 Cir  .
•o : ' C :: O ::•

1 .: ;     -   :21{    n C b 0 '`.
OP. Y' S

t o  h o m u  
.
i e l ;

r  . 1'  1  :  _̂ c t o        4 - C r L r   i n e br,u bc r s e s c a     t e d n v__  

f' i  ;    t e r s t o _ :   mb =LF-  t r    e r. p ;

c . A _ c.>,  •c e o    3  -    - e :   :_,
i 1 e b or  i  c r s  : n d e r  r'i g]: t e r

e s c or  t   o _:t t =.c
   :  a u r t i,   .i ;

 

_' f.i . 1?  r  Ur C C 0 -= 1 1   'r',rl _1 - e ' = ;1 i1 ?  , -   G ht   r :  -,a li ° r   v lt: b e   ' S

u .  d c r 1'i g rl t e r e s c o r t i o r   .
l o    _ l   i   u d e =  t t   .c k   .    •i ;i s t

i j mu i   Ln..

1̀ _e pu r p os e o ;. c   . .is
i n ;   . s c { .-  t  :r i n . ; o y t iie  .  e r ma n

f  _,_;
;•l t e r d e f en s e e f f o r t Zs   ,s n o t a cri i e v e rl i' c r t h e  r•o l l o   ri n g

- r  .  s on s :

a . '  •  _e r e =°r , s n c. p   , ::: i u ; l i T     t n r:.
t     ze 1 1   - 2   

b o  n-o e r s   p ur o a c i   i   i -:; - d :   t t a c k i n ,  ;   .t     l o  w  - l t i  t u d e

:ni   ri= d ? c o y      r m_ n f ;   i _ C  r i o r c z s , s _ri c e  s   r rt -_n  ti i r c r 4 i t

d e   e c t i n   ; i n s t r u :ne n t s c o :.•.
Lc   >>Zl  .  d  _  t c c t s u c n t a r g e -t s

j u :  t b e f c r e t h e    r t    :c : e  a t .
h :-: c o   s t •, a yl ci s i n e e   =:.s t e x -

p e r i e n c e i n ::. i c    t e d t 'n  :.
t a 1  p r o   .c .c.

i n  ; e _Le  ny 1'o r c e  Na s

p r o b a b l     c o mn o s e d o i f i    : t e r -    o ii: b e r o r :v e :i i u m  b o ?  b e r

  i r c r a f t . 1 f a rl c .a 5 e =,1'  i ;  o f :     -- e _z
,
°i r e b o mb e r s vca s

d e t e c t e cl i :z   .   y s a c _, c  =:s J ,   e r - r :  n = i
.b

h t Nr s we r e c o n :  i t t e d

if
  .g a i n s t i t  ;     l vj i    ;41a.s t o b e e  ;p e ; -t e a t h -. t t h e ,y wou l d
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95 attack iighter airfields;

b . De f e n a e a c t i on a g a i n s t t h e f or c e a p pr oa ch i n g

Courtrai waa an exclusive res onsibili of the fi hterA ty $

defense system under the  erman Third Air Fleet, which  

oomm.
itted its fighter forces againet enemy aircraft  

, ; r. p en e t r a t i n g i n t o t h e   t on e o f   re r man Ai r Comman d Cen t e r  

only under exceptional circumstan ces;

c. Commitme t of the  erman fighters stationed  
7

in Western Holland against the 4-engine bomber force

approaching 4ntwerp was the only action these figh ters

could take, sin ce their operatin  range made it impos-

sible for them to take action against the other force
;

approaching in a wide sw eep northward over the I Torth
•

•
Sea. Furthermore r es onsibilit for action a ainst  P Y g

, en emy f or c e a a ppr oa ch i n g ov er t h e mou t h of t h e S ch e].  e

River rested with Air Command Center .

The ou tcome of the whole coordinated operation by

forces of the US :Eighth Air rorce was that the main attack
II

force diepatched t
.o

bomb Kiel encountered the greatest

possible areal concentration of German fightere and lost

eigh t 4-engine bombers, vrhile Germs.n
fighters in Holland

shot dovm one 4-engine bomber and a number of figh ters

ou t of the force attacking Antwerp, and the fighter units
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9 E  o f t h e T •ii r d Ai r    l e e t s h o t a own t   fo   .- e n d i n e b omb e r s

an d a n  ur b e r of f i g l  t e r U o L  ;, o   ' t h e f o r c e a  t t a ck i n g Cou r -

4c3
trai.

N'r om t h e t a c t i c s.l v i ewp ou n t pl  .•n s f or t h e a t t a ck by

Us a i r f o r c e s a r; a i n s t t 'rin bu n    s y n t  l t  t l c r u b b e r wo r k s a t

iiu e l s on 2 > J u n e 1 9 4    s e r e mo  ̂ : : f a v o -r e,q l e .  1'h e p l a n o f

o p e r   .  i on s p r ov i d e d a s f o l l o•rrs :

a. A nain attack force of 235  1-engine bombers
 

.
wa.s t o b orr.

b I iu e l s ;

b . A s e c on d f or c e o _' 4     -- en g i n e b on b e r s u n d e r

s t r or_g f i gh t e r e s c o r t wa s t o a t t a ck Ar_t wer p ;

c . A   h i r d f o  _c e o f 21   - er_g i n e bomb e r s wa s t o

fly over the North Sea for diversionary purposes;

. d . l̀ ẁe l v e i'  o y a l Ai r   'or c e ivii t ch e l l t wi n - e n g i n e

b omb e r s u n d e r f i 5 ri t er e s c or t  ,ti7e r e t o c a r r y ou t a d i -

v e r s i on   .r ,y a t t a c k e.g e.i ll s t   'o t t e r :l     n .

Ln v i e ti  o t ' t h e f a c t   h   .Z t n.
i s   =ra s t o b e t h e f i r s t

s i z a.
b l e s.  t a ck du r i n   ; d   y l i g     t e.g :  i n s t a t   ,r g e t i n

t h e .    i n e - vl e s t pi  o,l i a i n   u s t r i a l r e   i on t h e vrh ol e o pe -

r a t i vn   ra s p l a nn e d ti•ri t ?   p a r t i cu l a r c a r e a n d t h   DOUgr -

ness.

A: « a s t o b e e ;_p e c t e d , t h e a t t a c k by t h e t we l v e

Noy a l k i r r'o r c e bo mb e r s a g a i n s t Ho   t e r d am dr eav e l e -

  . Sou r c e s :     ; 'l h e AA1{' , Vc l u r e I  : : p    . 33  , a 44 .

THIS PAGE DECLASSIFIED IAW E0 129  8



THIS PAGE DECLASSIFIED IAW EQ 12958

117

97 elemeuta o€ the Germa.n.
fighter unit$ stationed in Holland

- which failed to make contaet with the enem . This secon-

dar y ac t i ori was s .o t i me d t ha t t h e German f i gh t er s t ak i ng
. .

off to defend Rotterdam Would not have time to reaon the- _
  .
, f or ae appr oachi r.g .An t wer p or t o r e f u e l an d go   .n t o  ao t i  on
 

agai ns t t h   f or c es r e t urn i ng f r om t h e mi s s i on of bombi ng

Hu e  .s .  

'The f or e s di s pa t ah ed ag ai ne t An t r e r p t hus di v er   ed t o:
,.

.i t   e3.f f ur t her   er ma ai f   .gh t er el emen t a s t at i on:ed i n Hol l and

,
and No thern  elgium , namel , .approximately 70 single-

engi.n e  and 8 t wi n- engi n e f i gh t
.e r s f r om ar eas under t he  

,

Thi xd 1  i r Fl e e t and Ai r   e  and Cen t er .

Dar i z g t he f i r e t par t of i t e appr oaeh , t he  nai n f or c e  ' I
. ,

o  2 -en ine bombere follo e t s35 4 g w d he ame r out e as -that 

. .ususlly followed in former attacks against targ etg Za the

eoas t al ar e as of t he Bi gh t of Hel l i goLand . To a i mul a t e

an a e t u s l i n t en t i on t o c ar r  r ou t eu ch an a t t a e k , t h e di v e  -

s i on ax y f or oe o f   l 4 - en g i n e b omb e r s w  .s t o c on t i nu e on

thia courae while the main force was to turn shar ly eouth-

e a s -t a t a f i x e d po i n t i n t h e   ior t h S e a l ev e l wi t h Vl i e l and

. 
  Islgnd and proceed directly to Luele.
_ _ .

Th  a l at t er par t of t he pl en of oper at i on  f at l e d

beQ use the di ereionary force was delayed. The result

_
     

,
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  8 Th e r e s u l t s of t h e b ombi ng oz  -iu e l s we r e s i b ni f i c r    t

f o r a s ae c i a l r  ;a s on :

The Ger  ar_ air raid warning system was taken complet-

ely by surprise, since all attacks by US forcea during

daylight in the past had been di ̂ected exclusively at

targets in the coastal_ _•egion3 of the Baltic, the I orth

S e a , an d t h e En g l i s 'rl Ch ann e l . Th e a i r r a i d war n i n g was

 
only given at  -Iuels when the bombing he.

d already started ,

  Yor which reaaon losses am ong the factory personnel were

exceptione.l
ly heavy , na.mely , lSb killed   :n d approximately

lUUO woun ded .

After anather penetration by units ot' the uS  ighth

  my k i r For c e on 2 5 Ju_n e 1 ; q.3 i n t o t h e n o r t htve s t e r n ar e as

o f ue r ma.ny dur i n g b s.d Ne a t h e r i n wrl i c h t h e un i t s c ou 1 3 on l y
 

b omb eh an c e t a r g e t s t h r oug h g s.p s i n t h e c l ou d s bu t n e v e r -

theless lost mo-•e than 10 percent of the 167 4-engine

bombers participating , the U  c  mmand realized clearly that

t 'r:e me Lh o d s a dop t e d 'n i t h e r t o wer e i n a d e qu e t e t o el i mi na t e

or a t l e a s t s e r i ou s l y cve a k en t :  e   e r man d e f en s e s .

' A wh ol e mon t h p :s s e d b e f o r e t h e JS   i  ;h t h Ar my Ai r

Forces resum ed operations a.g .inst targets within Gernan y .

In the operation of 2  June 1y43 the 218 4-erL ine

bombers participating were sr Iit up in to four separate
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9a attack t'orces aoainst four areally separated targets,namely ,

ilamburg , Kiel ,  erik , an d  eide. The obvious purpose here

wa s t o we a k en t h e   e r ma,n d e f en s e by c omp el l i n g t h e c omman d t

separate its available strength for action in four different

areas.

The loss of ly 4-engine bombers , or 9 percent of the

t o t a l n umb e r c onmi t t e d , s h v   P l_
 _ti    t -̀ r Fs e fi =     t i

.c s    e r e n o t

s 7a.c : . s s f u l .

  A similar operation on 2e July , with two separate

,
forces attacl ing two widely separated ts.rge

ts , na.m sly ,

 i a.mbu r g a.n d ria n ov e r , en d e d wi t    t h e l os s o f 24 or l   p e r e en t

of the total number of 4-eneine bombers committed.

The increased penetration range of the US P-47 fighter

a i   °c r a f t f r om l a t e J u l y 1 9 4 3 on en a bl e d t h e US Ei gh t h Ar my
 

Air Force to dispense with the necessity to devise more suc-

, cessful measures to deceive, divert, and scatter the German

fighter defenses. On the contrary , it served the purposes

o f t h e US a i r f or c e i f ' t h e Ge r man d c omms,n d wa s f u l l y i n f or ni-

e d on t h e cu r     en t a i r s i t u a t i on 2.n d s e n t u p i t s f i g h t e r

units as so n as possible, since this enabled the US figh t-

ers to b  brought in to full action while still within their I

effective ran.ge of operations. The German defense command,

on the other han d, could not afford to station its figh ters

t o o f a r r e e.r wa r d , s i n c e t n e po s s i b i l i  cy a l wa y s e x i s t e d  
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1 0 0 t h s.t t h e t e.r g e t t o b e b omb e d b y t n e e.p pr oa ch i n g f or c e mi gh t

b e wi t h i n t h e s t r i k i n g r a.n g e of US f i gh t e r s , a n d t h a t i f

t h e Ge r ma n f i gh t e r f or c e s we r e wi   h h e l d t oo l on g , c ou n t e r -

49
action migrjt be too late.

Th e   e r man an t i a i r c r a f t a r t i l l e r y d e f e n s e s pr e s en.
t e d

a very especial proolem ior the US strate ;ic air forces.

The damage done to 4-engine bombers by shell  ragments was

caxceptionally h eavy . Just as the Hoyo.
l Air Force had done,

 
 

the US Eio  th Army hir Force at an early stage ce,re
fully

considered what measurea might serve to reduce the effec-

t i v en e s s o f Ge r n an an t i s.
i r c r a f t f i r e .

The basic principle was adopted of always operating

at the highest possible altitude. A most important require

 
ment was to disable the `̀erman electronic tax get detecting

apparatus. For this purpose a ja ming radio transmitter

was developed , designated the "Carpet," for installation

_         ' 1 - me t eri n 4 en g i n e bomb e r s . . 
h l ., t r a n s ml   t e d on t h e   0 6 0

waveban d and caused such serious interferenees in the

Uerman WuEr burg and Mannheim instruments uaed by the

Ge r ma.n a  .t
i a i r cr a f t a r t i l l e r y t h a t i i, wa s n o l on g er p o s ;  i b l

witnin their ran ge to accurately loeG.te or track a target

in the air. In all conditions of visibility u_nder which

4 ;; . ;  ou r c e s : 2 6 ; Th e AAF , i o l ume I I ,   p . 57 2 , 8 4   , 8 46 .

_ _,,
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- ,,; , • --i.1  2 - .

1Q1 the antiaircraft artillery batteries had to rely on slectro
'

., , Cic equipment for firin  data, the use of the Carpet aould  
 ,, 

_
.ti -

$erve to considerably reduce their effectivenese. -
 

   .
e:I
-1Th e Car pe t i ns t r •amen t was • u s ed on a Oc t ober 1943 f or
:-

.the fir9t time b two rou s of the  d Bomber Divieian ar :
.y

,Y g A r P  
.  -.•̀• I

ticipating with units af the 1®t Bomber Divieion in an att
 

  ' •   1;1

a g a i n s t Br eme n , wi  i ch wa $ s t r on g l   d e f e n de d by an t i a i r e ar f t    ; .
_; ,,.

artiller  batteries.  ni1e 75 percent of the lst Bomber  
 - . _ , , ..  _

Divisivn aircraft Were damaged, only b0 percent of thoae:   . 

, , 

of t h e 3d Bomb er Di v i s i on , w'rLi ch h ad Bar pet r adi o t r   n smi '  -  
  '

, ,  
. ,

,
t er s , wer e damag ed by an t i a i r cr a #'t a r t i l l .er y sh e l l f r agmen t    

. --,
Howev er , i t wae no t s a f e t o as s umer wi t h c er t a 3n t y t l  g  !,

., - -  - ,t
t hi e di f f er en c e wae du e e   c l us i v el y t o t h e r e sul t a ot  r   d  :o  

. :.  .ti. --: , ,jamming with the  arpet tranamitter,
i

.;
 

. , , ,
-r
,.

Ex p e r i men t s wi  t h t h e  %ar p e t i n s   r umen t we r e t h e r e f or   , . 

.      r
 continued in another eix large-scale attacks in Octob er   '

. :

1943. r. he results were ao favorable that a comprehensi e ;
. -

pr ogr am was es t abl i s h ed on t he bas i s of t h i s eaper i er  ve

.and with support from the Royal Air Force and the US  igh' ]a

Army Air Foree and their testing installations to dev els.p
r

. ...
radio and radar interfere .ce methode which would disable fba

,.
  - a•  -t h e el e c t r on i c t a r g e t l oca t i ng e qui p7nen t of t he Ger ptan '   

.  
50. Sources: The AAF , Volum e II, pp. 6g4 , ff ,;   paQt  f4 ;

.
,
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l Ul   n t i a.i r c r : f t a r  t i l l e r y  ' or c e s an u t h e r =:  i i o c o;anun i c a.t i on s

7  J

e qu i p  en t o f t h e u er mari   i h t e r c on t r :; l s y s t e m. i

 

i

7 : .   ou r c e s  Ln e        , vo l u me I l ,   p . 69 4 , f f . ; I n p a c t
  / 4 5 ; s e e fl l s o     p er_d i x 1 4 .
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