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GX:.F; IL!J, 

1. PLlrPOse. The puypose of  t h i s  s tudy i s  t o  analyze 
t h e  t a c t i c a l  operat ior i  and t v c h n i c a l  a s p e c t s  of field ar- 
t i l l e r y  air observa t ion  as e q l o y e d  i n  the S u o p e a n  T h e a t e r .  

2 .  e. The :?ri imry n i s s i o n  of o r+n ic  f i e l d  sir- 
t i l l e r y  air o b s e r v a t i o a  as s t a t e d  i n  i?Ji 6-150 i s  t o  supple-  
zerit  ,:round observa t ion  f o r  f i e l d  artillsr;? by  l o c u t i i l g  
tar, : :ets and aii jus t in ;  f i r e .  'The 1iaiso:I a i r c r a f t  of  a u n i t  
to;ethor w i t h  t h e  ;iersonriel assi 
t a i n  them a r e  desi:;nate2 as <he 

p e r a t e  a;id I;ain- 

3 .  Developtents .  

a .  Late  i n  1541 the  '.';ar Uepartrient a u t h o r i z e d  
fiela tFsts t o  de te rn ine  whether l i a i s o n  t y p e  a i r c r a f t  
could  f u n c t i o n  i n  the  f i e l d  as an  e l e v a t e c  air o b s e r v a t i o n  
pos t  f o r  f i e l a  a r t i l l e r y  uni ts .  Personnel '?ere t r s i n e d  b y  
t h e  iv i z ld  k r t i l l e r y  School d u r i n g  January 15.42. B i e l Q  t e s t s  
began i n  February 1942 w i t h  one  f l i g h t  of t e n  a i r c r a f t  oper -  
a t i n g  w i t h  t h e  2d Infa i l t ry  D i v i s i o n  A r t i l l e r y  and one f l i g h t  
o f  t e n  n i r c r a f t  o:?erstin?; with t h e  13th F i e l d  h t i l l e r y  
P r i p x l e ,  n i r c r a f t  were f l o w  by f i e l d  a r t i l l e r y  p i l o t s  and 
mainta ined  by f i e l d  a r t i l l e r y  p i l o t s  and nechanics .  

b. Thc yiar De~??artrient.aTi)roved the r e s u l t s  of t h e  
f i e l d  t e s t s  and au thor ized  tli, Fie ld  A r t i l l e r y  S c h o o l  t o  
t r a i n  personnel  necessary  f o r  t h e  opera t ion  of a i r  3Pf s .  
f i r s t  c lass  f o r  p i l o t s  and nechanics  s t a r t e d  i n  A u z u s t  1942. 

p i l o t s  f ~ ~ o r ; ~  A r m y  Ground Forcss uere secured for a&va_rcea 
t l*u in inS f y o ~  volunteers  who h e l d  C i v i l  AeronaKtics ku- 
t h o r i t y  P r i v a t e  o r  Gom;xwcial p i l o t  '(3 l i c e n s e .  
source had beeii exhausted, o f f i c e r s  who volunteered  for 
n i l o t  t r a i n i n g  were s e n t  t o  lirr.i37 Air Forces  Lia i son  P i l o t  
Trainin;; Scllools f o r  b a s i c  f l i g h t  . t r a i n i n c  . 
p i l o t  tpafn:ly; ; J ~ S  t a u g h t  a t  t h e  B i e l a  A r t i l l e r y  School 
t o  i nc lude  advanced a r t i l l e r y  flyin;.;, p n n e r y  hnd .air 02 
t a c t i c s .  
personlie1 as a i r p l a n e  and enziiie mechanics. 

The 

e ,  I n i t i a l l y ,  b o t h  e n l i s t e d  s l i d  o f f i c e r  s tuden t  

A f t e r  this 

d v a n c e d  

The F i e l d  h t i l l e r y  School a l so  t r a i n e d  e n l i s t e d  

Artillerjr air' 0 7 ' s  f i r s t  saw a c t i o n  du r ing  
Conbat exper ience  ga ined  in that  

d B  
bhe 2Lfr icaf i  invas ion .  
j;hea'Lsr .tile basis fol- c e v e l o p i e n t  of new an& iliDrooe8 
' t a c t i c s  . 

I , .  J s s i p m n t - .  

a, organic f i e l d  a r t i u e r y  air W ' S  were p r o v i d e &  
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by T/O&Z a s s i , p r ~ i e n t  7.7hich inc luded  two p i l o t s ,  two l i a i s o n  
t y p e  a i r c r a f t  and ilecessar-g na in tenance  Zisrsonnel  v e h i c l e s ,  
equiiment , aiid sup;>lies.  Lcch f i e l d  a r t i l l e r y  h e a d q u a r t e r s  
echelon fro11 t h e  b a t t a l i o n  t o  arid i n c l u d i c g  co rps  a r t i l l e r y  
was provide6  m e  such  a i r  Or? section. 

b. Ln a r t i l l e r y  air. o f f i c e r  was l a t e 7  att iad by 
T/O a s s igu . i en t  t o  t h e  a r t i l l e r y  s ta f f  of each .:,roup, 
bl-isac',e, d i v i s i o n ,  c o r p s  and sri.iy. The a i r  officer a d v i s e d  
[,!E z u t i l l e r g  corn!anr?er on a l l  m t t e r s  T e i t s i n i n g  t o  a i r  
079s. 

5. A i r c r a f t  & Zuro],ea:i T1ieater. l  

a .  Total r i e l d  a r t i l l e r g  a i r c r a f t  o l e r a t i o n a l  i n  
t he  Eurojleen T i e a t o r  on 3 I:ag 194.5 nu:ibsred 13X. This 
i:uriber i n c l u d e t  b o t h  t h e  L-4 Piper C u b  tyr)e aiid t h e  L-5 
S t i n s o n  Sent i f ie1  ty9je. 

b .  Sach d i v i s i o n  con ta ined  10  orc;anic aircraft. 

c .  3sch C O T i l s  contained; 50 t o  70 a i r c raP t ,  de- 

6.  Gach f i e 1 6  arriy con-taiiied 200 t o  300 a i r c r a l ' t ,  

peiidhi; ugon t h e  emount 02 f i e l d  a r t i l l e r y  p r e s e n t .  

depeiidinL upon t h e  araount of rield a r t i l l e r y  p r e s e n t .  

SGCTIO1J 2 

OSF!z>?JOP" XTD i)OlrrTOL 

6 .  I n f a n t r y  D i v i s i o n  A r t i l l e r y .  

a .  The o rgan ic  a i r  GP?s o f  d i v i s i o n a l  field 8r- 
t i l l e r g  b a t t a l i o n s  u s u o l l g  opera ted  fro&? a COIiKJOII 01' b a s e  
airfield. This t echnique  resulted ir. c e n t r a l i z e d  c o n t r o l  
of e l r  0" o v e r a t i o n s  on t h e  d iv i s io i i  artillery l e v e l .  
Ba t t a l io i l  collu,ander;s l o s t  t a c t i c a l  c o n t r u l  of t! ieir  o r z a n i c  
a i r  OPSs. Bat-mlion r cqu i r anen tu  were a c c o q d i s h e t L  b y  *he 
aircr t l f t  o y r a t i n z  oil u. scl isduled d i v i s i o n  a r t i i l e r y  pati-01 
f1 i ;h t  (paragraph 11). A i r  OPfs i lere  ulvrnys a v a i l a b l e  on 
r e q u e s t  _"or b a t t u l i o i i  r i i s s i o i l s  that could  n o t  be accoi.1- 
~ l i s i i e i l  by a patrol a i r c r a f t .  This type  o f  O p r a t i G I l  and 
c o n t r o l  of \air o p ' 8  Pvas r e p r e s e r i t a t i v e  of a i v i s i o n  a r t i l -  
l l jrg i n  ;he quropaan Theater," 

b.  Qleld  a r t i l l e r y  b a t t a l i o n s  a;tached t o  divi- 
sioii t l r t i l 1e i -y  g e n e r a l l y  f o l i o w e &  t h e  d i v i s i o n  a r t i l l e r y  
procedure b y  poo l in ,  their rir O P f g  x i t h  t h e  d i v i s i o n  a t  
i t s  bass a i r s  t r i p .  

*:TOT;: 
of A i r  or Opera t ions  that; u:\on Inndin: a t  i a r s e i l l e ,  F rance ,  
011 Octobdr 20, 1744, the i l i v i s ion  Zlecided t h e t  tile A i r  see- 
t i o n  Should o p e r a t e  as  one Unit 01' Squadxoii, f o l l o w i i S  t h e  
suzgestions of t r o o p s  already i n  cordbat .rc 
G e n e r a l ,  XCI s o r p s  - r t i l lery,  s t u t e d  t h a t  d i v i s i o i i  air- 
s t r i p s  were g e n e r a l l y  e q l o y e d  b y  a l l  exoep t  two d i v i s i o n s  
whicii f r e q u e n t l y  decentral ized t o  b a t t a l i o n s .  3 

T!ie 100t th  rri.vision iu t i l l c r y  repoi tec i n  1 ; i s t o l - i  

The CoLddandinG 
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7 .  Ariiored D i v i s i o n  Artillery, 

a ,  The n a t u r e  OF arriored d i v i s i o n  t a c t i c s  gen- 
e r a l l y  yrec luded  c e n t r g l i z e d  c o n t r o l  of a i r  Op o p e r a t i o l l s  a 

The j lmcedure follodged was f o r  aruored f i e l d  a r t i l l e r y  a i s  
0:" s t o  o p e r a t e  with ' the i r  r e s p e c t i v e  coc1ba-t: cor;.iii16s t o  
prcv ide  c o n s t a n t  a i r  cover .  

t i o n s  subi. i i t ted by t h e  i lPc, i l lery A i r  Off ice? of t h e  4 t h  
AYL?.ws~. D i v i s i o n  are t y p i c a l  o f  opera t ions  i n  arriored un i t s  
i n  f a s t  r ioving s i t u a t i o n s  ; b  

b. X x t r a c t s  f roi :  a d i s c u s s i o n  0;' c o i . b a t  opera- 

* * * 
T ~ V ~ Y  s i n c e  this  6 i v i s i o n  s t a r t e d  i t s  r a p i d  
ciavericats EJUY Cubs have beeii used t o  rial;e 
r e c o u i 6 i s s a n c e  f o r  t h e  heads of  our .  co lurms.  
T h i s  has proved t o  be one of' our B ~ O S G  ~ J V  
p o r t a n t  j o b s .  Ye o p e r a t e  on p a t r o l  on a 
coiuo?i channel ,  and any u n i t  i s  f r e e  t o  c a l l  
011 US d i r e c t  for i n f o r d a t i o n .  This has been 
e s p e c i a l l y  i i e lp fu l  t o  the  tanks  and c a v a l r y .  
On i:ian:r o c c a s i o n s  vce hbve l a n d e c  i n  a f i e l t i  
next t o  r!ie c o l u ~ m  and talcen t h e  Coqbat COIJI- 
mandor up. FXI vas a b l e  t o  weigh t h e  s i t u a -  
t i o n  i n  a m t t e r  of minutes  a n c  i s s u e  o rde r s  
frori the  p l a n e .  This has  saved ua riuch v a l u -  
able t h e .  The p i l o t s  have all n o t i c e d  an 
i n c r e a s e  i n  t h e  speed oi" our  advance ,  e i t h e r  
on foot o r  i n  v e h i c l e s ,  i f  a :>lane i s  near 
t h e  head of  t h e  colunn. @ne or' our  b i g  d i f -  
f i c u l t i e s  has been keepins  t h o  18.n4ing f i e l d  
UI j  w i t h  t h e  COl~rm. Sneny c l o s e d  i n  behind- 
LIS as soon as the t a i l  o f  the c o l u r , ~ ~  p a s s e i i ,  
rialcing it  necessary  t o  move t i l e  field o f t e n .  

" A l l  of t he  above aye prob1e::s p e c u l i a r  t o  
o n l y  arr.iored a i v i s i o n s  b u t  I b e l i e v e  t h a t  
reconnaissance  i s  a j ob  at least  as i u p o r -  
taiit as o u r  artillel-:- vigork.:D 

3. Airborne D i v L s i o r i  A r t i l l e r y .  Opera t ion  and  con- 
trol o f  a r t i l l e r y  a i r  OPf s i n  airborne d i v i s i o n s  followed 
t he  safi:e p r i n c i p l e s  e i q ~ l o g o t  by i n f a n t r y  d i v i s i o n s .  Opera- 
t i o n s  were c e n t r a l i z e d  under t h e  c o n t r o l  ol" the Cl ivfs ion  
a r y i l l e r y  a i r  .of fFce r ,  aiid scheduled d i v i s i o n  p e t r o l  
flights wzre rminta ined  d u r i n ?  d a y l i g h t  hours t,o p r o v i i i e  
c o n s t m t  o b s e r v a t i m .  

9. Corps A r t i l l e r x .  

a .  FIon-divisional f i e l d  a r t i l l e r y  b a t t a l i o n s  at- 
tacliad t o  a f i e l i :  a r t l l l e r y  :'roup heaZquar te rs  o p r a t e d  
froill B cofimon o s  base 6$r f ie l6 .  Operbt ions a t  the f y o u p  
l e v e l  were s u 9 e r v i s e d  by the i;roup a r t t l l e r y  a i r  o- i ' r iber  
who :,miiitai:ied schea ided  ; > a t r o l  f l i s h t s  ana  CoorLinazed 
adfii t ioiial  ra iss ions r e q u i r e d  by tiis a t t w h e d  f i e l d  n r t i l -  
lery b a t t a l i o n s .  :ihen non-d iv is iona l  field a r t i l l e r y  ba t -  
ta1;ons x r e  s h i f t e d  butween corps,  t h e  b a t t a l i o n  coLtr.iandars 
regained . t a c t i c a l  c o n t r o l  of t h e i r  orcai i ic  air 0f"s. Field 
a r t i l l e r y  b a t t a l i o n s  o p e r a t i n g  under c o r - 2 ~  c o n t r o l  r e t a i n e d  
t a c t i c a l  , c o n t r o l  of t k e i r  a i r  OP s e c t i o n s  e x c e p t  6.uring 
p e r i o d s  when scheduled c o r p  p a t r o l  f l i g h t s  oijerated on tho 
c o r p  l e v e l .  
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b. The A r t i l l e r y  A i r  O f f i c e r ,  1336 F’ield A r t i l -  
l e r y  Grouy , d e s c r i b e d  t h e  zdvantage s Df c e n t r a l i z e d  o p e r a -  
t ioil8 as follows: 

V x p e r i e n c e  i n  t h i s  h e a d q u a r t e r s  has  shown 
t h a t  g roup ing  and c l o s e  c o o r d i n a t i o n  aLliong 
l o c a l  f i e l d  a r t i l l e r y  u n i t s  hes r e s u l t e G  i n  
a ~ i o r e  e f r i c i e n t  coverage on t h i s  f ron t .  
P i l o t s  have f lour1 l e s s  h n u r s  and on a def -  
i n i t e  s chedu le ,  t h u s  enablinc,  the s e c t i o n  
t o  c o o r d i n a t e  t ime aild r e p a i r s .  ;;kat i s  
Lios t  i q > o r t a n t  i s  t h e  c o n t r o l  of traffic 
alonf+ t h e  f r o n t .  On iiany occas ions  t h e  sky 
a l o n g  t h e  f r o n t  has  becofiLe dange rous ly  c l u t -  
t e r e d  v i t h  L-L? s. A s  many a s  ten  Cubs have 
bee2 noted  flying i n  an  a r e a  which a l lows 110 
n o r e  than  t h r e e  . s t 5  

c .  Operntfoiis i n  :<I:: Corps a r e  described. by ex- 
t r a c t s  f r o c  l e t t e r ,  I’eadquarters ;:I:; Zorps, file 373.14, 
d a t e d  2 3  I:&g 194-4, s u b j e c t :  q”,Pgctical Lqloyriient o f  Or- 
r-wiic F i e l d  B r . t i l i e r g  Sir OF’:’. 

* * * 
;‘The f o l l o w i n g  i s  p u b l i s h e d  as a Su ide  f o r  
eniplcymnt o f  t h e  Artillery A i r  OP by u n i t s  
o f  t h i s  command. 

”1. a. O r d i n a r i l y  no t  i icre  t h a n  one- 
half t h e  a i r p l a n e  s t r e n g t h  o f  sny  u n i t  shouid 
be h e l d  i n  the fonvard  o r e a s .  Spare  a i r c r a f t  
will be s t a t i o n e d  a t  r e a r  area f i e l d s  desig- 
n a t e d  by t h e  Corps o r  D i v i s i o n  A r t i l l e r y  Cou- 
rianders a v a i l a b l e  f o r  call of  the  r e s p e c t i v e  
u n i t  coi:mauders. 

;Ib. Pihenever t h e  s i t u a t i o n  p e m i t s ,  
a r t i l l e r y  a i r c r a f t  of z Div i s ion  or Group 
w i l l  be o p e r a t e d  f r o n  .a c o m o n  base  f i e l d .  
This  Liethod l a c i l i t n t e s  econorlical  u s e  of 
a i r c ra ,P t  and :iersonizel, and i s  ::tore s u i t a b l e  
f o r  t h e  proper na in tanance  and servicing of  
a i r c r a f t ,  I n  s i t u a t i o n s  where t he  b a s e  f i e l d  
i s  t o o  d i s t a i i e  f ror i  t h a  b a t t a l i o n  co~,lmaild 
post  t o  a l l a n  s u l f i c i e n t  l i a i s o n  betvreen A i r  
0,D anG b a t t a l i o n  commnder, a laadinc s t r i p  
i n  t h e  v i c i n i t y  of t h e  command ?os% should 
be e s t a b l i s h e d  and used f o r  cor-ibat m i s s i o n s .  
T$s a i r c r a f t  con t inu inc  t o  u s e  t h e  b a s e  f i e l d  
f o r  r ?a in t enapce .  

7 % .  The B a t t a l i o n  A i r  01’ 3hould r e -  
main unde-. c o n t r o l  of  t h e  b a t t a l i o n  comeinder  
for t a c t i c a l  ope ra t ion  except under s u c h  con- 
d i t i o n s  as  t h e  bivision 01‘ Group A r t i l l e r y  
Cormndar. groupill;; all u n i t  Air 01’ f o r  spe- 
c i s 1  I , i iss ions,  e .s. ,  cont inuous  s u r v e i l l a n c e  
01’ r econna i s sance  p a t r o l  f l i c h t s .  j 7  

SBCTIOB 3 

PRU SRY L IISSION 
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10. General .  The y i r m r y  n i s s i o n  Pop f ieiG a r t i l l e r y  
a i r  O;)vs was the l o s s t i o n  o r  t a r s e t s  and t>-e s;C.justr.lent of 
az t i l l e i - . ;  f i r e .  

11. Technique z ~ i ~ l o g e c ;  ,7 

a. To a c c o r q l i s h  the prii:iary n i s s i o n ,  t h e  var ious  
e c h e l o n s  of f i e l d  a r t i l l e r y  a i r  op f s  adoi>tee a sys tem of 
cont inuous daivn-to-dusk air p a t r o l s  over t h e i r  r e s p e c t i v e  
areas. Direct; L a y l i g h t  o b s e r v a t i o n  i n t o  eneny t e r r i t o r y  
V J  3 s i ia in  t a i  n e d  e zc ep t i ihsiz w e5 t her c o nd it i on s re s t r i c t e d 
v i s i b i l i t y  o r  when eneny a i r c r a f t  were a c t i v e .  Such pa- 
t r o l  n i s s i u n s ,  vary i rLz  froi.. m e  hoar  t o  one and one-ha l f  
hours  d u r o t i o n ,  Frovidod t h e  a i r  obse rve r  w i t : ?  s u f f i c i e r L t  
t i i &  t o  s t u d y  t e l - r a in  ro r  enerijr a c t i v i t i e s .  ihe p 8 t r o l  
tecilnis-ue r e s u l t e d  i n  i n c r e a s e d  e f r i c i e n c y  f o r  a i r  D F S  s 
i n  l o c a t i n g  tar;i,et.; ,  a r e v e n t e d  d u p l i c a t i o n  c f  effort, con- 
served  persoiinel alia eo_u$y.!ent, and reduce6 t h e  nwr!bor O f  
a i r c r a f t  over  foi.ward iireas. 

b .  iin unexpected advantage &eveloped f r O l i 1  t h e  
dawn-to-dusk a i r  ' ~ a t r o l s .  The Geiman artillery soon 
l ea rnec  t h a t  ;$hen they  f i r e d  t h e y  were observed. by the Rir 
O r f  s aiid t h a t  i r m e d i a t c  c o u n t e r b a t t e r y  f i r e  c o u l d  be ex- 
;>ected. The r e s u l t  I ICS th;it h o s t i l e  a r t i l l e r y  f i r e  was 
reduced and soc:etii.ies cor:i?leteiy eliminatec? by a n  a i r  OP 
rer,iEinins i n  t h e  m e n .  

1 2 .  L o c a t i n c  T a r g e t s .  Actua l  b a t t l e  e x p e r i e n c e s  rc- 
p o r t e d  by f i e l d  n r t i l i e r y  a i r  OP persoLinsl  e r e  heraby  
quoted : 

Wany t i n e s  the  enen:! will n o t  f i r e  h i s  a r t i - l e r g  
w h i l e  we a r e  i n  the a i r .  I:ouevei-, wlien rlal;ing a 
t u r n ,  we have n o t i c e d  gun f lashes  and have b e e n  
a b l e  t o  l o c a t e  t;i.eu. The eneriijr e v i d e i i t l . , ~  be- 
l i e v e s  we a r e  b l i n d  w i n g  a turn .1f  - 282d Y i e l d  
r l r t i l l e r y  B a t t z l i o n .  2 

('It has  been foune  t h a t  eneuy a r t i l l e r y  becoiiies 
a c t i v e  dur ing  t h e  hours when day1iG;h-L is j u s t  
breal i in-  arsl at duvlr i n  t h e  eveniilg. L t  these 
t ims  sun  flashes Gail b e  seen b e s t  by a i r  UPs 3. 
To t a k e  advantage of t h i s ,  a i r  OPq s begiil o p e r a -  
t i o n s  as  soon as p o s s i b l e  i n  t h e  ~ i o r n i n g  cnd 
s t a y  up as i o n z  a s  li&t perr,iits in t h e  evenin:;. 
::;any c o u n t e r b a t t e r y  nissioils have been successful 
by use of this  procedure ."  - A r t i l l e r y  Air OPPi-- 
c e r ,  0"O'ch I n f a n t r y  Div is ion .5  

"?',;e nnke it a y o c t i c a  t o  p u t  an a d d i t i o n a l  cub 
plane in t h e  o i r  j u s t  b e f o r e  evening t w i I . i y l i t  
and kee? i t  up u n t i l  l a s t  1i:;ht. H o s t i l e  b a t -  
t e r i e s  a r e  sgo-t ted r.iost e a s i l y  a t  t.kis tir.a of 
day. The pilotfs only mission is spottine and 
? l o t t i n g  t h e  f l a s h e s .  A s  s@on as lib lands he 
t r a n s m i t s  t h e  i n f o r m a t i o n  obta ined  t o  the  coun- 
t e r b a t t e r y  I n t e l l i s e n c e  s e c t l o n .  i f  - D i . v L s i o n  &r- 
t i l l e r y  A i s  Officer, 23th  Infail try 13ivision.5 

"A l 'Or i i1  of f lash  -mrain;; f o r  enel;Ly a r t i l l e r y  o r  
i i o r t a r  T i r e  is beir?g used w i t h  good r e s u l t s .  The 
aessaze o r i l , i n a t e s  wi th  the PcJirvard o b s e r v e r ,  
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goes by r a d i o  d i r e c t  t o  B a t t a l i o n  cp, tilcn t G  
a i r  OF. 
of p o i n t  :jhsre s h e l l s  a r e  fallini; t o  acsrest  5,130 
garus aud t h e  sus3ec ted  d i r e c t i o l l  of t h e  eilei,;g 
b a t t e r y .  .Tile a i r  Op t h e n  has a d i r e c t i o ! l  i n  
which t o  l o o k ,  and can soi.ietirAes pic!; UQ tile 
eiiefiiy b a t t e r y  b e f o r e  t h e  c o n c e n t r a t i o n  is COI.,- 
pletec: .  - : s t i l l e r y  A i r  O f f i c e r ,  i 3 O t i i  I n f a n t r y  
D i v i s i o n . 5  

Vhen  p a t r o l l i n g  cub p lanes  v o r e  uiinble t o  d e t e c t  
an.y h o s t i l e  ' o i L t t e r i e s ,  t h e y  flg, t o w a r d  hone a t  
a I z iy l l  a l t i t u d e .  Xi'te? flying a few Li i les  t h e  
cubs returiied 5% suck1 a l e v e l  t h a t  ziieg were not 
s i l houe t t ed  aga ins t  the sky but  -,!ere still o b l e  
t o  o b s z r v e .  Frequent ly  the  enerq  had o2encd 
f i y e ,  t !? inkiq  he v;3s n o t  ;mder direct a i r  ob- 
se rva t io i l .  it - 410th  Field iLt t i l l e r y  Grou?. 5 

"It is becorLinL uore  d i f f i c u l t  t o  2 iok  up eneriy 

:"eSS8.p;e i S  b r i e f  and e i v e s  c o o r & i n a t e s  

by t h e i r  f l a s h ;  however,  \re have rliclied up 
s o m  guns bg t h e i r  smoke r inss  r i s i n  
wmds and t r e e l i n e s  on calr: days.  T 
appears  t o  be u s i n 2  more d e f i l a &  ' f o r  h i s  a r t i l -  

, lery, rec-uirinz us t o  fly h i g h e r  i n  an ef 'Tort  t o  
p i  31i then  up. When f l g i q ;  a t  c o q ) a r a t i v e l y  high 
a l t i t u d e ,  it is e s t r e m l y  irqnortent t h a t  air UP'S 
get  f l a s h  liiernina of  a l l  eneuy a i r c r a f t  i n  v i c i n i -  
t y . "  - A i r  O f f i c e r ;  23 th  Xeld A r t i l l e r y  Sattal-  
1011.3 

!!The p i l o t s  an? observers  have found  t b t  the 
corps i z t i l l e r y  photo i n t e r g r e t a t i o n  t e a  c a n  
g i v e  t l iea  e x c e l l e n t  u id  i n  f i nd ine  t a r z e t s .  
ter a Tl i ,?ht  i n  which s e v e r a l  s u s i i c i o u s  a r e a s  
have beell p in  pointet i  t h e  , g i l o t  a n d  O b S e r V e l ;  
v i s i t '  tlia photo-  i n t e r p e t a t i o n  teal. aid s t u d y  
rece l l t  pholo;ra?hs o f  t h o s e  ar as. S e v e r a l  t h e s  
eneily b a t t e r i e s .  have been l o c a z e k  O r  SUS?ecteG 
corula,nd post l o e a t i o n s  v e r i f i e d  by th i s  I i e u s . "  - 
132& F i e l d  k t i l l e r y  3 e - L t a l i 0 n . ~  

Af -  

13, Adjustrlent A r t i l l e r y  Fire. 
a. T h e  forward observer  r e t h o d  f o r  adjustlng field 

a r t i l l e r g  f i r e  was e q l o y e d  b.v t he  a i r  OP. 
expresseii i n  y a r d s  3i;;ht o r  l e f t  ah6 over  01' s h o r t  of tar- 
s e t .  Air OpSs grerer-i-ed snoke o r  u h i t e  3hosphor-us for. t he  
first few rouiids during the t id jus taent  t o  p r e v e n t  l o s s  of 
i n i t i a l  rouiids. 

The 5th  I n f a n t r y  Division reports  that : los t  
of t;ie d i r  Op acijustrients o f  f i y e  were r e g i s t r a t i o n  and 
c o u n t e r b a z t e r y  wi th  some ad just lnents  be ing  iiaGe on enemy 
personnel  w i th  exce l len t  ef f e e t ,  T h i s  D i v i s i o n  fur ther  
r e p o r t s  t h a t  t h e  Ql>proxiciate r e s u l t s  of a i r  OF o l e r a t i o n s  
durin:; the i,ionth o f  ,3egtenber 194.44 were: 

Sensings were 

b .  

Enemy guns destroyed--------------- 1 0  
Xnemy b a t t e r i e s  located------------61 
xneny ba;; terie 8 neut ro l ized- -  ---- - - 5 0 
EneCjy c a s u a l t i e s  - - - -- --- - - - ---Unknown 
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C .  A i r  OFss on g a t r o l  r ' i ss ions o a e r a t e d  d i r e c t l y  
w i t h  t h e  f l r e  d i r e c t i o n  cei i ter  of t h e  haddbuer te r j  ~>ea:?o:i- 
s i b l e  Poi- t h a t  p r t i c u l a r  p a t r o l  f1i;ht. ;;hen t a r y e t s  
were loca- ted ,  t h e  f i r e  d i r sc t ior l  c e n t e r  assic,nec; a b a t t a l -  
i o n  t o  t a k e  t h e  t a r z e t  under fire and n o t i F i e 6  t h a t  b a t -  
t a l i o i l  o f  %lie rirorer channel t o  contac t  tlie p a t l o i  a i rcraf t .  
The d e s i y a t e a  b a t t a l i o n  e s t a b l i s h e u  co rmmica t ion  v i t h  tl ie 
ail- OP, and the  f i r e  rcdssion :)r.oceeded uxiil Bf'Cect vas ob- 
tairied,  

14.. Adjustrie,at  1:ortsr Fire . '  The Coruiandinq Sen- 
e ra l ,  24th I n f a n t r y  Div is ion  Art iA1erY,  s t a t e d  the f o l l o w -  
13.5 on a d  j u s t i n 2  1101 t o r  T i r e ;  

Ivsjuccegs haa been obtaii ied i n  adjusting r . ior tar  
f i r e  by a i r  observa t ion  u s i n s  t h e  I,-4K t c e  of 
a i r c r a f t .  
s e l e c t e d  by she i n f a n t r y .  
and a n  i n i t i a l  round of 3 L l O h  f i r e d .  
po:nt the a i r  observer  conducts  t h e  fire, sen -  
sing deflection i n  rdils and t h e  ran;;e i n  y a r d s .  

'the a i r  observer  i s  assiLned a t a r g e t  
'Jhe i lor ta ' rs  are ]-aid 

A t  this 
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The procedure d i f f e r s  f ror .  the s tcndard  a i r -  
sround s y s t e r ,  o n l y  i n  t r s n s d s s i o n  teci inique ; 
for e x a q l e ,  ? S O  r i g h t ,  200 u>t i s  t i is  cor.iLli;lrd 
f o r  t h e  nor.tars t o  fire 50 f i i ls  r i 2 h t  of  and 200 
y a r d s  over the l a s t  rsund observe?.. ALajustlIeiits. 
h a m  been :.a& on > i l l b o x e s ,  t renches ,  b u i l d i n g s ,  
nnd rcnd junc t ions  (f3r ni:;ht ha iLss ing  f i r e s )  
wi th  e x c e l l e n t  r e s u l t s .  Zapir: anC. de:iendable ra-  
d i o  cocxlunication has been accoriglishefi 3y :Lzc- 
i n s  t h e  Artillery Lia ison  O f f i c e r ' s  iicF:-L10 radio 
at t h e  rmrtar  ;)osi t i o n  ea6 operatin:; it d i r e c t l y  
w i t h  t h e  2ernacent lg  i n s t a l l e d  SCR-610 r a d i o  set 
i n  the a i rc raf t .  .I 

a. The S U C C E S S  O f  E i i -  Of' missions fiepende6 t o  a 
:,reat extent  Upon adequate br ie f in? ,  o r  the  yjerjollnel in- 
-Jolved. Observers were briefec: t ; i t h  tlje l a t e s t  3-2 i n f o r -  
m t i o n ,  acciuainted with a l l  know CY s u s ~ i e c t e d  eneriy B C -  
t i v i t y  o r  i n s t a l l a t i o n s ,  sivel1 the l o c a t i o n  or e1lei.i.y a n t i -  
a i r o r a r t  ei.iplacer;ents, ~ 1 6 .  f t r d l i e r i s e d  .,,it11 t h e  l a t e s t  
t c: c -6 i c a 1 s it ua t i  O i l  + I n f o  rna t  io3  :,ai ne 6 b y  2 i l o  t - o b s e n  e r- s 
T'ToI.. p e v i o u s  u i s s i o n s  >/a:: t a b u l a t e d  ar i i  u t i l i z e c i  f o r  sub- 
sequent  br ief ings ai'tei: bein:; r e z o r t e d  t o  t h e  s->. 

o i lo t -obse rve r s  who oA7erated froi:i a c o ~ x ~ o n  divisio:i  a i r -  
f i e l d ,  t h e  28th Division A r t i l l e r y  A i r  S e c t i o n  YES srgan- 
i z e d  w i t h  e c o r q l e t e  staff c o q c i s i n g  t h e  S-1, 5-2, S - 3 ,  
8n6 3-4. functioils for the 3.r Sect ion.  The s e n i o r  a i r  ob- 
s e r v e r  ads  t h o  5-2 o f f i c e r  whose d u t i e s  w e m  t o  gather all 
i n t e l l i p n c e  d a t a ,  m i n t s i n  an opera t ions  L J Z ~ ) ,  and b r i e f  
per$onnel p r i m  t o  each f l i g h t .  
r.iai~:s and photos necessary ?o r  t h e  ;;ission. 

tefii t h a t  iics descr-ibeC 3 y  tila Grou:) a r t i l l e r y  A i ?  Officer 

',+The coi.&iandin:,: o f f i c e r  of this heaciquarters  

b.  TO g o v i d e  an adequate s y s t e u  f o r  5rierin; 

This o f f i c e r  a lso y o v i d e d  

c .  The' lf3d F i e l d  A r t i l l e r r  G r o q  ado;:ted a s y s -  

El's f Q l l O V S : "  

has i n s t i t u t e m  a ? l an  which has sliolvn excel- 
l e n t  results f o r  P. ?er ioa  of cns r lon th ' s  
opera t ion .  

field, corLy1ete u i t h  s t o v e ,  and  i s  used as  
an i:ue.dinte heaC,qi"%ra f o r  . - i lo t s  snc: ob- 
s e rve r s .  J i is ide tlu: t e n t  i s  a b u l l e t i n  
boor& or, which a m  kept  an o i l e r a t i o n s  r:ap ana 
a l l  l a t e s t  c,-2 aiid a i s  inforLLBtion d a t a .  
p i l o t s  an2 observers  i n s p e c t  t h e  b o a r d  and 
r.Iai> before each f l i g h t  aad r e t u r n  a f t e r  s a c h  
f l ig ,h t  t o  leave a vmitteri  re;>ort o f  their. ob- 
servat ions.  

i t h 1  operd t ions  tian is :rept 011 d u t y  ia the tent 
and has the j o b  of' b r i e f i n g  t h e  p i l o t s  on t h e  
s i t ua t io i l ,  b o t h  enen7 and friend1:r. Be keeps 

"The camland g o s t  t e n t  i s  i n s t a l l e d  on  the 

overlay of t h e  f r o n t  l ines ,  unit bouncia- 
and gun p o s i t i o n s  v i t h  t h e i r  lat€Tal 

l imits  of f i r e .  
on ;Iiis fiag too .  AS R r e s u l t ,  each  p i l o t  and 

i i l l  eiieruy i n f o r r i a t i o n  is kel7t 
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" 7 .  AePial photos  wtire t aken  u i t b  t h e  1;-20 
aerial cai:eera, anC were the11 i.evelo?ej. anc 
p r i A i t e d  by tile a i r  OP s e c t i o n ,  uihi;h ;Jas 
equi?@ wit?- a ?hot0 t r a i l e r .  Tile e q u i p  
:.ient an6 p r s o n n e l  were furnis1:ed by the 
AFII: Ai;. Torte Lia i so i i  squadron serviiig dr- 
Sly ~ I e a d n u s r t e r s .  This  t o o  provsd s u c c e s s -  
ful. The a i r  s e c t i o n  xas able t o  d e l i v e r  
t h e  Tinishe6 photo t o  Coi*>s I ieadcuar te rs  
wLthili  f ou r  ?;o six hours f ror ,  t h e  t i r . 2  t k e  
>hot0 was tclkeii. if 

c .  A s t u ? . y  by Beadquarters  XV Corps A r t i l l e r y  
c o v e r i n g  t h e  e q i l o m e n t  of air O?'s on ?hotoZraphic  nis- 
s i o n s  i s  quoted:14' 

"e. ifere a r t i l l e r v  a i r  Oi?'s use& i n  &king 
_I zir ms-? 
during s t a b i l i z e d  situations lovi a l t i t u d e  
uii,:;riGded obl iques  were taken by C o r p s  A r -  
t i l l e r j r  a t  t h e  request of 9 i v i s i o n  A r t i l -  
l e r y .  Crrangersnts were riade w i t h  Coras 
Xnzineer f o r  t h e  developin:; 02 t hese  ob- 
l i q u e s ,  Field ;,,r.tillery C-roups q 1 ~ 0  t o o k  
ungl'iddeci oblic_ucs on seve ra l  o c c a s i o n s  
duriag a s t a b i l i z e d  s i t u a t i o l i  as an ad- 
d i t i o n a l  r;eens of  t a r z e t  loca t iOQ, ;v  

on t h r e e  s e y a r a t e  o c c a s i o n s  

d .  .The 5-2, ;::I11 Corpd Artillery, f e l t  thet t h e  
1:-20 tyiJ€ caiiera vas inacequate  f o r  f i e l d  a r t i l l e r y  use 
because of t h e  s r , i & l l  s i z e  photo o ' ta ineb .  zuot i i ig  f ror , i  
Arny Gi-~uiid Force R e p o r t  P'o 779:'j 

771. p h o t o s ,  a. Yield A r t i l l e r y  ~ h o u l d  
see =%-produce i t s  017~1 &tided o b l i q u e s ,  
Those ;woduceil by t h e  
neconnaissance a i r c r a r t  are  :lot e n t i r e l y  
s a t i j f a c t o i y ,  3 T i i a r i l y  because t h e y  a re  
floviil over  e n e q  l i n e s .  C a s u a l t y  r a t e  i s  
hi$ a d  t h e r e f o r e  a l t i t u a e s  var.;r b e t x e e n  
3OOO-L+jOO. A l l t i t u C c s  >lust h e  u n i f o r i i  
(1200-3000 f e e t )  f o r  ZriC accu-rac ies .  
l i q u e s  f o r  t h e  f i e l d  ert i l lery a; ..;ell 3s 

i11fant.ry can b e t t e r  be flO\*in fror. t!ie 
f r o n t  lines. Zquiprient necesserg i s  t h e  
~ - 5  0: L-4;; plane, and tLe :,:-22 C B L , ~ Y ~ .  
Tliis cawera produced a 9 x 9 V i a t  w i t h  a 
1 2 "  f o c a l  l e n g t h .  They should be i s s u e d ,  
1 p r  c o q s  a r t i l l e r y .  
ma l ly  ; jo r e s t i t u t e d  I ror ,  t h i s  : ; r idde& 

A i r  C o r p s  T a c t i c a l /  

Ob- 

P o i n t s  can nor-  
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obl ique  w i t h i n  1 0 0  yards. 
of ir,r;ensa va lue  f o r  a i r ,  ~op-,,a,ri,  arid static 
o b s e r v n t i o n  p o s t  observers .  

The I h o t o s  are 

A second canera ,  the 1;-17 w i t h  367? 
f o c a l  l e n L t h ,  a l s o .  s e e m  i l o a t  f l e s i r a h l c  T O Y  
i s s u e  t o  f i e l a  a r t i l l e r y ,  ~ x p e r i m e n t a l l y  
t h i s  caLL.era has been s u c c e s s f u l l y  i -ountsd  
i n  a n  L8-5 plane t o  take obl iques .  It can  be 
used  i n  tl~o ways: (1) Take :ow o b l i q u e s  
fror.1 a low a l t i t u d e  of Zroilt l i n e s .  cnr.ou- 
fla;e of  c lose- i r r  niortar,  r:nc;iint. Zuns, and 
a r t i l l e r y  y s i t i o n s  v i 1 1  113 b r o k t ; ~  down with 
t h e  t e l e s c o p i c  e f f e s t  obtainec;. ( 2 )  Take 
hi:;h obliques o f  t h e  Listani h r j e t  a r e a  for 
gi-id.ein&. T e l e s c o p i c  e f f e c t  i i v e s  a c l e a r  
h o r i z o n  an& byings i n  d i s t a n t  C e t o i l s  which 
an o b s e r v e r  ca:i see but can,!ot d i s t i n s u i s h .  
A second rui w i t i i  t h e  3671 cauera,  io1lowii i .z  
a r u n  wi th  the 12" car.iei-a will & i v e  r,iost 
s a t i s f a c t o r y  r e s u l t s  Tor use of b o t l ;  f i e l d  
a r t i l l e r y  an& i n f a n t r y .  They cun be flcwn 
froi;. f ron t  l i n e s  on s h o r t  s t r a i g h t  striljs 
p f  levcl fl i ; ;ht  wi thout  undue kazard,  al- 
thou;;h p o t e c t l o n  by f izhters  iiay somet imes  
be e s s e n t i e l .  T k i s  cooperat ion i s  usually 
e a s y  t o  o b t a i n  as fighter-bombers are g e n e r -  
a l l y  i n  t h e  area when observat ion is go0a." 

usad  a 7:-20 cclmra t o  produce f r o n t  l i n e  o b l i c u e s  f o r  u s e  
by t h e  i n f a n t r y .  

rj-.ny l i s t s  t h e  nu1,iber of photocra2hic  i.iissi0r.s f lovm p e r  
r.iontti a s  P O U O V ~ S  :1 

e .  Ike  78th D i v i s i o n  Brt i l1el .y  air 0:' S e c t i o n  

f. The l B n L h l y  Aj.r 0P S t a t u s  3 e p o r t s  by ETinth 

o c t  1'iiC4 - 9 Feb 1945 - 21 
I,Tov 194.4 - 11 Kar 1945 - 1 5  
D ~ c  194.4 - 10 Apr 1W15 - 10 
Jan 1945 - 11, 

19. S u p q l y  and Evacuat ion .  A c t u a l  cases uf Emergency 
resun, . l lg  and e v a c u a t i o i  of wounded thr-ou::ii t h e  euployiient 
of f i e l d  a v t i l l e r y  a i r  opts a r e  quoted:16 

ifFLev; s u p y l i e s  t o  i n r a n t r y ,  and evacuated  wounded 
frail i7os i t ions  i s 3 l a t e d  behind enemy l i n e s  
n i s s i o n s ) "  - A r ' t i l l e i g  A i r  O f r i c e r ,  9 5 t h  InEantr', 
D i v i s i o n ,  

I:OE;JIGSF,LiCHEp? ( d u r i n g  f loc i in r ;  a f  1~:osel le  R i v e r )  , 
Cubs -drOp!Jed 5000 r o u n d s  ,of su2;>lies t o  i n f a n t r y  
a s s a u l t  b a t t a l i o n s .  O f  these  Suppl ies  1.500 
zounds y e r e  a tii:,Ii explosive coqound ,  fuzes 
sild d e t o n a t o r s  t o  be used i n  bloviir-l: doors a n d  
:)ill-boxes. Rest  o f  s u p p l i e s  was f ood ,  b l a n k e t 3 ,  
r a 6 i o  batl ;e3?ie?,  r ied ica l  s u p p l i e s ,  and r;iaps with 
a I)la,l of  t h e  f o r t r e s s .  A11 f1i:;hts were  uade 
a t  housetop h e i g h t  o v e r  the $own of FilSSS € X T ,  
about one-thir .8 of  t h i s  town was ir. enciny haniln 
a t  $he t ir ie t h e  f l i ,- ,hts were ,".e. 'Dvo r eaeons  
r.iclde it i n p r a c t i c a l  t o  r l y  h i g h e r ,  f i r s t ,  t h a  

(347 

"t,:ecessary t o  su:)ply troiiljs assaulting Fort 
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e x p l o s i v e s  !lad t o  be drop:,cci f r o n  a low a l T i -  
tuGe t o  keel, ther; f r o n  explodinz ,  s e c o n d ,  t h e  
fOl.tren3 was p r o t e c t e d  by 2Or.111 a n t i a i r c r a f t .  
'de found t h e  guns could  not be d e g r e s s e d  sur- 
f i c i e n t l y  t o  a t t a c k  t h a  s h i p s  when t h e y  were 
hedgehappin,. ;7 - artillery A i r  O i f i c e r  , got11 
In-Po:i-crjr Divi  a i o n .  

20. Rac:.io Relay.  The a i r  OPTS were p r o f i z a b l y  em- 
plcyed t 3 X t a i n  r a a i o  c o n t a c t  with s c a t t e r e d  u n i t s  V J ~ O  
nere o u t  or: coixiunication rancye. This  was accor,il,l%.sllod 
by us in5  t h e  a i r  O p  tis an  aer ia l .  r a d i o  r e l a y  statioll .  COLI-  
rnunicotion ranse was i n c r e a s e d  c o n s i d e r a b l y  b y  t h e  use Of 
such an a i r b o r n e  re lag s t a t i o n .  

21 .  Terrain Ttudies  I h n y  u n i t s  found i t  b e n e f i c i a l ,  
whea t h e  s i t u a t i o n ; ! e r r : i t t e i i ,  t o  have i n r a n t r y  o f f i c e r s  
and  e l l l i s t e d  lien nake an e e r i a l  r e c o n n a i s s a c c e  of' t h e  a r m  
i n  which t k e y  were t o  l e a d  n i g h t  p a t r o l s .  S e v e r a l  j7atTol 
l e a d u s  i n  t h e  29th Im3"y Divis icn  s t a t e i .  tha t  c1lecl;ln:~ 
the  t a r r a i l ;  P r O i ,  t h e  a i r  a f f o r d e d  &n o p i o r t u n i t y  f o r  b e t -  
t e r  :>1an;iin.; of  t h e  i . , i sn ion  arid i n s t i l l e d  greater c o n f i -  
dence i a  t h e  keg perscnnel  contiuctin; p a t r o l s .  T h e  value 
07 SV.C;i i l i@hts a r e  eQllui1ced by the use of' o b l i q u e  i ? l l O t O -  
@ra;ihs of  t h e  a r e a .  

cedure was f o l l o v e d  f o r  s e n s i n g  each b u r s t .  The ssnsinzs 
were reporteG by i-aGio t o  8 TJaval Shore Party u h i c h  a j Jp l ied  
naval ;unnery technicpe t o  c o n t r o l  the n i s s i n n .  

21. k n t i f 1 a k . l  A i r  @ P v s  viere s u c c e s s f u l l y  u s e d  tQ 
n e u t r a l i z e  enei:iy f lak  i n s t a l l a t i o n s  duriw< Xir F o r c e  bomb- 
in;: a t t a c k s  i n  t h e  d r i v e  on  Cherbourg. iiil; OPTS E l y i i i G  
" i L ? t i f l a P  : )a t rols  were aXe  t o  spot  f lashes  f r o u  enemy 
a n t i a i r c r a f t  a r t i l l e r y .  It  was t h e n .  d r o u t i n o  iaatter f'or 
t h e  a i r  OPTS t o  aCjuat  a r t i l l e r y  -Tire which  e r f e c t r v e l y  
silenced those  i n s t a l l a t i o n s .  

2 ic .  S z l e c t i o n  of x i r s t r i o s ,  The m i n  c o n s i d e r u t i o n s  
i n  s e l e c t i n g  airstxrijs-=-&e of f j  -Id, o b s t r u c t i o n s ,  
aril ->ro tcc t ion  f r o i t  h o s t i l e  a r t i l l e r y  f i r e .  F a i l u r e  t o  
observe t h e s e  f a c t o r s  r e s u l t e d  i n  dxceboivc l 0 S S C S  t o  air- 
c r e f t .  Third k r n y  e8tablisl :cd t a fol lowinc,  p o l i c y  as pub- 
l i s h e d  i n  A i r  OP Bul le t i f i  710 5:l8 

* * * 
:Ib. S e l e c t i o n  o r  A i r s t r i o s  . UnneCeS3clry exposul-o 
t o  a v a r i e t y  of h a z a r d s  through I n j u d i c i o u s  se- 



d i f f i c u l t .  To r educe  a v o i d a b l e  losses  %lie f o l -  
lowin;, c o n s i d e r a t i o n s  mst govcru t h e  s e l e c t i o i i  
o f  airstri ;)s.  

l a i d i n s  and takin;; o f f  i n  over loaced  a i z c r a f t  
i n  sorietir.ies d i f f i c u l t  f l y i n 2  conc i t io i i s  sliould 
n o t  be conf ron teQ w i t h  a f i e l d  t h a t  i s  e i t h e r  
t o o  small, too n e t  o r  nuldy,  unrarked w i t h  p a n e l s ,  
obs t ruc t eG by f a m e s ,  t r e e s ,  deep r u t e  o r  holes, 
l a i d  o u t  on a d i f f i c u l t  s lope ,  or o:ic wiiicii has 
a c o i l s t a n t  cross-wind. It i s  a p p e c i a t e c  that 
available f i e i d s  cieetin; such s p o c i f i c a t i o i i s  are  
d i f f i c u l t  t o  1ogat .e  b u t  f a i l u r e  t o  iciprove es- 
t a b l i s h e d  fiel,c%s by set.;ov~n;g o b s t a c l e s  a i d  rc- 
ducinp; o t h e r  hazur8s caililot be condoned. Fences 
and t r e e s  a d j a c e n t  t o  t h e  s t r i p  should  be re -  
Lloved when a d v i s a b l e ,  and ho le s  r i l l e 6  i n .  

t y  t a r s e t s  f a r  eneriy a r t i l l e y y .  L o s s  o f  n i n e -  
t een  s i r c r a r t  of T h i r d  lirr.<: u n i t s  t o  eileoiy o r -  
ti.1.1cry or L i o r t t i r  f i r e  is ufii$~ ev idence  of t l l a  
n e c e s s i t y  f o r  r o c u c t i o n  of t h i s  hnzard. 13ef i l -  
ade o f  t h e  a i r s t r i a s  and d i s p e r s i o n  oi' t h d  a i r -  
c r a f t  r d s t  be c o n s i s t e n t .  3ona l o s s e s  o c c u r r u d  
f r o i i  s t r a y  rounds ina ' identn l  t o  t h e  she l l i ng  of 
o t h r  target8 a d j a c e n t  t o  t h e  a i r s t r i g .  DO i lot  
l o c a t o  nanr  bridges, totvns, crossronfis  , o r  o t h e r  
l i k e l y  t a r g e t s .  

,?( 3 )  ii once l o n g  dormant LuftwaFfe i s  110 
guaran tee  of  fraedoi..  f ron air. a t t a c k .  The ac- 
t i v i t y  o f  th6 GAP i s  unpredictable, ar i l  r e c u n t  
a t t a c k s  i i l  f o r c e  a r e  p p s s i b l e  of r o p e t i t i o i i  i n  
o t h c r  &reas. Sten&" of  coLiouflaSe arid con- 
cenlriiunt, ar1.d e f f i c i e n c y  of l o c ~ l l  ciefense hua- 
s u m s  have I.0hg been p e r n i t t d  t o  deteriorate . 
p wel l  l o c a t e d ,  gropotrly prGpared uaol i ine  gun 
n u s t  bc c o n g t a d i t l y  ready Pol- a g ~ ; r u s s i v e  usu .  

t i ( & )  F r o x i r d t y  t o  tiit: u n i t  cordlianti p o s t  
niust bo o f  secondpry iiq)ortonce t o  t ho  recuire- 
m n t s  l i s t ed  above. Tho coasoqueiit d i f ' f i c u l -  
t i e s  of c o m c n i c a t i o n ,  filessin;, s h e l t e r  and  
su.?ply which may bo involvc6 must n o t  i n f l u c n c c  
t h c  s c l o c t i o n  o f  nn a i r s t r i : )  t o  t h e  ex tunt  that 
a i r c r a f t  ail% parsolinel a re  i n  cons t a r i t  jdapardy. 
!;lien s a f e t y  c x i s t s  only t o  tho r o a r ,  t h e 1  a i r -  
s t r i p  should be so  l o c s t c d .  It is not, d u s i r e d  
to r o s t r f c t  tht;  aggressive ci,iployric.n't o f  a i r  
op f s ;  horiovor,  consurvhcion by a i l  p o s s i b l c  nidans 
of b o t h  p i l o t s  mid air-cruf t  has b o c o m  nocossary 
i n  o rde r  t h a t  t he  now i n d i s a e n s i b l z  f u n c t i o n  of 
t1il-l a i r  O??$ c o n t i n u e  undiminished. i t  

;f(l) A i r a t r i ? s  I l U 3 t  be afioquate, l i l o t s  

! ? ( 2 )  ,lir OP i n s t a l l a t i o n s  a r e  high y i o r i -  

2 5 .  T e r r a i n  L i i i i t a t i o n s .  

a .  f!uch of tho  S.urop'.an coun t rys ide  i s  b r o k e n  
i n t o  small p l o t s  of  ,round which a ro  g t n e r a l l y  t o o  sild11 
t o  sorvc  a3 a s a t i s f a c t o r y  a i rs t i - ip  w i t h o u t  o o n s i d o r a b l e  
pionuer work. \iIii!,i SLCL cond i t ions  occur rod ,  ~ L L  anploy- 
riLnt o f  t n p a m o r i n :  Wyuiph,i t  such as bulLdozLrs uiid . 
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roaagradcrs V J ~ S  necossary.  

c r a f t  bo&ng down so  t h a t  t o k e - o f f s  becaiw e x t r e w l y  haz- 
w d o u s .  ::uddg f i o l o s  could bo nadu o p e r a t i o n a l  only by 
layin;: p iorcod  s t a u l  p lank ing  or  captured wire  m s h  o f  t h e  

b. Oporations on r,:uddy a i r s t r i p s  r e s u l t o d  in air- 

8oi&1crf o l d  ty::e . 
26. Roads end 81 wa s. Althou:?h prcfmI'eSi, roads and 

s t r i p s ,  Z u r o p a n  roads 81-6 narro iq  ~ n d  bordurkd  '37 s u c h ,  ob- 
s t ruc t . i ons  us  p o w r  lints, t r e e s ,  hodg;ts, illi6. f o n c c s .  fleavy 
r.iotor t r a f f i c  rosu l tec l  i n  aLBit iona1 ha.. i i rd s .  T h i r d  ~ m i y  

;ii:;hwuys could no'Z - alwuys 

?o:mrsed thc  u.se of a roar', as fellows: lt 

c cons idbrad  a s  s u i t a b l u  air- 

* * % 

"Tho 111 C o r p  A r t i l l e r g . A i r  s e c t i o n  has f o r  ove r  
a wcolc~s poriod use13 a hard surfaci? r o a d  f o r  an 
a i r s t r i p .  1.Iuc.L.y f i u l q s  h a w  liai,xpmC. o u r  a r t i l -  
l a r l r  s i y  Di' aI;c;rati  oris cons iborably  d u r  iiilj t l lu  
l a s t  rlonth, The usr) o f  a hard  s u r f a c e &  road fo r  
o p e r a t i o n  has provsn  Oi;CGllcut. Our planus have 
ice11 cmioufla;GtL p o s i t i o n s  on the r o a d  s i d i n ;  and 
e6n q u i c k l y  bc taxiod . t o  the  road strip. Thu use 
of  t h i s  r o a d  has g iven  us an a l l -wea the r  s t r i p  
and we hzve found t h a t  riaintenance IIQS .alr!iost 
been c u t  i n  I a l f  us rile no lQnger have  t o  ;nil1 
wkeels  and clean brake drum weekly, o r  c l e a n  
i ? y r a l i n  and f a b r i c  after every f l i g h t ,  or c l e a n  
t h e  m d  fro!:l t he  a i r  f i l t e r  d a i l y .  Our use o f  
the  road  h a s  n o t  t i e d  up norrml t r a f f i c  opera-  
t i o n s  f o r  per iods exceeding th ree  minutes. ' )  - 
A r t i l l e r g  A i r  O f f i c e r ,  111 Corps. 

27. S e l e e t i n -  an<. Occuvvin; +sti-i?3>. The Procedum 
Tor s e l e b t i o n  of & w i i i r s t r i , &  : s ~ i e d  between o r e a n i z a t i o n s  
and vms aependent upon t h e  s i t u a t i o n  a t  t ke  t l r i e  of d i s -  
placerlient. Se l ec t i cm would bc by e i t h e r  t h e  a r t i l l e r y  air 
o f f i c e r ,  one of the air obseccvers, o r  6esigi 'lated personnel  
of  t h e  u s i t  involved .  O c c u p t i u n  of a new a i r B t r i p  v a r i e d  
froi ;  p i e c s n e z l  d i s p l a c e u e n t s  t o  complete dj.splacer;Lent by 
the e n t i r e  a i r  s e c t i o n .  Sonia s i t u a t i o n s  p r ~ h i t t e d  a i r  OP 
s e c t i o n s  t o  con t inue  o p e r a t l o n g  f r o f i  a b t l x  f i e l d  a f t e r  
t h e i r  units had dispi8cecI  forward. A9 fiel6.  a r t i l l e r y  
v.ni;s moved. forwdrci, t h e P r  a i r  OP sec t ion8  coii . t inu&I t o  
r u i n t a i n  c o n s t a n t  a i r  o b s e r v a t i o n  whiqli  s e w r a l l y  r e s u l t e d  
i n  p ieconea l  d i q I ) l a c e n e n t s  by t h e  air: OP sections. The 
procecure  f o l l m e d  by t h 6  2 8 t h  D r y i s i o d  is Quote8: 

* * * 
"TJhen t h e  advance of the  d i v i s i o n  reo-uires se-  

l e c t i o n  of  a new a i r s t r i p ,  1: ( D i v i s i o n  U t i l l e r y  
Ai? O f f i c e r )  s e n a  a j e e p  with an SCR-610 t o  t h e  
v i c i l i i t y  of t h e  new d i v i s i o n  eormand g o s t .  I 
f l y  t o  t h e  a r e a  w i t h  an observer, s e l e c t  ~1 f i e l d  
fror: t h e  a i r ,  an8 d i r e c t  t h e  jeep t o  that Ziele 
by r a d i o .  The jeep creb; r e c o n n o i t e r s  t h e  Zielc?. 
anC, if it i s  s u i t a b l e ,  I l a n d .  If t h e  P i o i d  i s  
s a t i s f a c t o r y  I send the jeep back t d  .the d i v i -  
s i o n  coraland p o s t  and have a te lephone  l i n e  r u n  
t o  t h e  f i e l d .  Leavin,? t h e  jeep cmw there, t h e  



obse rve r  and I r e t u r n  t o  the  018 f i e l d  ?bhere 
the  obse rve r  a c t s  a s  Guide t o  Kove tlie .rounG 
CrePJS a i L  v e h i c l e s  forward .  P l anes  alae C i s -  
patcheci f ror .  t h e  o l d  a i r s t r i n  and lana a t  t he  new- 
The SCR-610 w j  t h  t h e  jee,> p r o v i d e s  o o r z t u n i c a t i o n  
f o r  t h e  new strip u n t i l  t h e  a r r i v a l  o f  t h e  O t h e r  
eyuigrient.  f )  - D i v i s i o n  j - r t i i l e ry  ,*ir Officer, 
23th  I n f a n t r y  D i v i s i o n .  

These ncivanced f ie lCs  bvere used f o r  r i i g s ions  reclutr  i n g  the 
a i r  O f  t o  l and  nea r  t h e  b a t f a l i o i i  colfliand p o s t .  

25. Other A i i - s ' t r i w .  D i v i s i o n ,  cor;3s, and arny iienb- 
quo-ters m i n t a h e d  landlng strips i l l  t h e  v i c i a i t y  of their 
cofiuisnd 17osts. 

30. B ie ld  J n s t s l l a t i o n s ,  I n s t a l l a t i o n s  at the  b a s e  
o r  coIL(.lon a i r s t r i g  wsre p n e s a l l y  d ivperged  iil s e c t i o i i s  bf 
b a t t a l i o n  a i r  OPss. /dl o p e r a t i o n s  c e n t e l  was e s t u b l i a l i c d  
which inc luded  mps, wire,  and coliudmicationz e q u i p i e n t  . 
The o p e r a t i o n s  c e n t e r  Y ~ B  r s t a b l i s h e d  i n  a corlrmid p o s t  
t e n t  o r  i i i  ava i lab le  nearby b u i l d i n z s .  Wire was used for 
l o c a l  co ivmniza t ions .  :;ensing and b i l l e t i n g  f a c i l i t i e s  
'were provised  for ;?(5r8oi-ilel., j:xposed i n s t a l l a t i o n s  were 
Ca i . l ou ;? l a~~&.  

31, S e c u i s  L o c a l  s e c u r i t y  of  t h o  B i r f i G l d  asains'c 
ground a t E d ' o b t a i n e d  i n  soilie cases by au;.r..entution 
wi th  i i i far i t ry  pe r sonne l .  111 rioat cases t h e  g u a r d  d e t a i l s  
were ob ta ined  froi i  f i e l d  a r t i l l e r y  air- O? gersonr.31. Se- 
c u r i t y  a p i i i s t  iiostf1.e al.r a t t a c k  I:!:as o b t a i n e d  e i t h e r  by  
$ i t i n [ ;  .50 c a l i b e r  cimhiti? guns i n  the  area 01' p y  t h e  ser- 
v i c e s  of a p l a t o s n  i7roia a n  a n t i a i r c r n f t  artillery uuto-  

110 5 t d iv i s i o n  a r t  i 11 e r y ai 1's trip ~l 
were p r o t e c t e d  bg such  a p l a t o o n .  

SPCTTQY 6 

t c w I apon s b 5 t t a 1 i o n .  

AIR  OBXi?Vii:RS 

32.  JTecessit 7. P a t r o l  f : iGl i t  ~ S . n s i o n s  were cor.ulonly 
Ti l ls  t y p e  of r r i s a ion  requilxnd usec f o r  d t n y : e t s .  

a qualified a i r  obsezver .  The o b s o r v e r P s  job  was t p  l o c n t s  
t a r g e t s  sild a d j u s t  d r t i l l e r g  f i l ' e .  I h s  y i l q t ' s  job vias 
;?llot 'lng t h e  a i r c r a f t ,  anit r i a i n t a i n i n g  a n a t c i )  Cor u i i e r ~ g  
o i r c r a i ' t  . ::;hen the  saole observer 8116. p i i o t  wor1;ed together, 
a tscir.i s p i r i t  which '-8roCuced the  best, r e su l t a s  i m s  developed.. 
,F ie ld  a r t i l l e r y  p i l o t s  i n  'V Corps were nut ;?err . i i t ted $0 
f l y  coribnt r,iissicns ,u:itlio\it an observer  .17 

Theatel-. Coi.unnder was a q t h m i z e d  t o  p l n o e  on f l i 6 ; h t  s t a t u s  
cer ta in .  ground f o r c e  .personnel w1-m p a r t i c i 2 a t e d  i n  regular  
and frequent a e r i a l  f l i g h t  *l8 
~or~uinnding  Geiiersl, 1 2 t h  Arny Grou?, autkorizei l  011e f i  
a r t i l l e r y  a i r  observer on fl i@i' t  s t a t u s  p e r  T/O yilot.f9 

33. Plizh.(c_ 3ta.tus f o r  O!aervers. Ih A u c u s t  19L,lk t h o  

On 1 2 .  S e g t s n b e r  1y44 tho 

34. Source of Obsei-vers. 

a .  No a d d i t i o n a i  personnel  were a u t h o r i z e d  to 
p r o v i d e  a i r  obse rve r s .  A s  ti r e s u l t ,  a i r  o b s e r v e r s  v q 8 r e  
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obta ined  fror.;. T/O :Jersonnel deyending ui>on a v a i l a b i l i t y  
w i t k i L i  TIE f i e l d  a r t i l l e r y  u n i t s .  

l i r  o b s e r v e r s  in ;N Corps were i n i t i a f l g  se- 
latter: fro21 s e r v i c e  b l ; t t e r y  r.iotor o f f i c e r s  and a s s i s t m t  
c o ~ ,  .unicati.olis o r f i c c n  sr reconnai.sssi:ce ui 'ficcr; of YirL 
in,, b a t t e r i e s ,  These o f l i c e r s  becaric regular a i r  obse r -  , 

ve.t-.cj oli a r u L l t i n e  basis. 

5. 

C .  The 73th D i v i s i o n  Arti1ler:r d i d  n o t  ~ i 3 1 0 ~ '  
r c ~ ; u l . a i ~  a1r o b j e r v e r s  b u t  d i b  o b t o i n  s o s i s f s c z o r y  res .d t s  
by r3:e t i n s  -:he i 'orwrd o b s e r v e r s  p e r i o d i c a l l y  t o  s e v v e  
a s  a i r  o b s t r v e r s .  The 73th i l i v i o i o n  . I r t i l l e r y  F:ea&qual-- 
t e i s  u t i l i z e d  t l r  o o f f i c e r s  i'ro!., t h e  a t t a c h e d  Link: d e s t r o y -  
e r  battz. . l ion as j i r  o b s e r v e r s  I 'ni t h e  dir OF'S  01.' d $ v i n i o a  
artj.1 i e r y  h e a c q u a r t e r s .  

d .  S h o r t a g e  o f  o l f i c e r  --srson,iel i n  .?id& t-lrtil- 
l c r y  u i i i t s  rcsu1T;e:; i,, solie e r i l i s t e i  :ieiso:ini:L func t ion in :  
iis a i r  o b s e r v e r s .  T!iis was t k a  caze  h i  t he  l b O t l r  D i v i z i o n  
L:.rt i lLery,  i.:iiere one  o f f i c e r  mi(; one a i l l is tcd r!uII were  : X O -  
' jidad f r o i i  each  oi' ti:e e . r t i i l l ? r . r  b a t t o l i o n - .  

a .  Z K i c i e n t  a i r  O ~ S Y I ' V B S S  L.iust be lll;L1il y t r s i n e 6  
Tor t h e i r  r i i s s i o n ,  ::say a i r  observer2  recei.ved t r a i n i n g  
i ir ior t o  c o u b a t ,  ott:er.s were t r a i n e d  tlirou$ t r i a l  ani: o r -  
iyor l!ethods d.urigi, c o r b a t .  

L c r y  I i for : ia t io i i  S e r v i c e ,  d a t a 5  Febru2.r-y 1?4.4:2G 
b .  The Tol loain. ;  i s  quoted f T G L  F i r s t  iir~~y B r t i l -  

%ethods oi' t r a i n i x ;  ( a i r  o b s e r v e r s )  \:ill 
vary wi th  t h e  ; i o l i c i e s  si" t:ie C i v i s i o n  a r -  
tiilery corrl.,mders, the  t i rLe,  t h e  areas, Ler- 
r G i - :  x i .  f a c i l i t i s s  L v a i l a b l e .  Orily SU,;- 
Lestiolis of' mre  G Y  l e s t ;  ;,enerul a :>; . l icrr t ion 
c a n  be l a i d  G o I . ~ ~ .  T , e f i d t e l y ,  se1ect io: i  o f  
i i l s t r u c t o y s  should be Ifice r: i th t h z  ut i iost  
c a r e  an? t h e  t ra i i i in : .  iJroCriul o u t l i n e d  by 
the;i shou1.d be v o r k e d  o u t  in t h e  'r'~J.llest 
p o s s i b l e  Ceta i l  t o  cover  all 2 h a s e s  froi;r 
o a s i c  i i l s t ruc t io : i s  t o  coc::?letion of  the ch- 
s e r v a t i o : ~  cour se  by i n t e n s i v e  zsr i r .1  f i r i n c .  

for v c o n d i t i o n i n - '  f l i : : ,h ts  ii; vtliicit the cnn- 
d i d u t e  ! i i l l  l e a r ~  the  m n e t l v e r z  of n >lane ,  
i t s  f l i : , h t  c h e r s c t e r i s t i c s ,  ant:, liow ->hysiz8l.-  
ly and r . e n t a l l y  .to a c c u s t o h  !iii.self t h e r e t o .  
:phese T.ielir l i inary liops shou ld  $raduaLly 
cicrc:e i i l t l j  o r i c n t u t i o n  flj.S.ilt3 CiUj?i!ig, vt!liich 
t h e  s t u d e n t  hill learn t h e  d i f f e r e l t c e s  i n  
t h e  n;,:. e s r a n c e  i .h izh  vapgin:, terraii is  y e -  
se , i t  IbLiieii v i e m d  f r o i ,  t l le a i r .  
i e a r L  t o  juu:;e Cis t ,nces  i'roi, v a r i o u s  a l t i -  
t u d e s  aiic! ?,rill , . r a t u a l l y  acc-uiI e t h e  kiiaclc 
of t y i r  L n  :round p a t t e r n s  a s  s een  TPOL t h e  
a i r  viit;i the L ~ U ~ J  degicbioi i  o f  tl1os-C: patterns'. 
I:is a e r i a l  ~a;) r e a d i n g  w i l l  beziii Lo b e  au- 
tor , la t ic  r a t h e r  t han  s t u d i e d .  

:'CertaiiiljT a b r i e f  I.>criod should be allowed 

K e  .c;ili 
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:'::ere e x t e n s i v e  t r a i n i n ;  s h o u l d  be s t a r t e d  
in P O i i i t  i d e n t l l i c a t i o n  I 'Tile o b s e r v e r  r u s t  
be t e u , h t  and im:t l.earn liotd, s:;esdilg 2nd 
a c c u r a t e l y ,  t o  l o c n t e  O Q  :: r,;al ari i i a i c a t e d  
poiri t  on t h e  grounti a s  we11 as the e u s i a r  
task of spotti i i i ;  on t h d  ;;:bow6 i'roiL t i le air, 
an i n d i c a t e d  i..a:: p o i n t .  The leiizt,I 0.i' t ike  
n e c e s s a r y  t o  teach t h i s  1 , i L l  7ci-g \ j i t i  eaoi l  
i n d i v i d u a l .  Ei<:i:ly s k i l l e d  i i i s t r u c t i o l i  i s  
necessary b u t  I L U  candida te  3 i i O u l d  be COLI- 
s idered. q u c l i i i e 8  u n t i l  ile i s  thorou:~l i lg  
cor.;ietent i n  t h i s  L.;ost ir:;xx-toiit :)bass o f  
aerial  o b s e r v a t i o n .  

: 'Observat ion of i:cneuvers 
o f  i ' r i e d l g  t r o o p s  frol: n o  
d i s t s i i c e s  -dill a i d  t h e  de?relo:iisnt or t l ie  
a l l - i r q o r t e n t  hac!: o f  taz8;et i d e n t i f i c a t i o n .  
Talks by b s t t l e - t r a i n e d  obse1vei.s oiiG stuc?y 
o f  aei.i;l pIiotc3,  ob l iques  i n  . > a r t i c u l a r ,  
w i l l  !iell). Ti16 stui..c:it , l u s t  3e shown i1oW 
t o  seara!i a a  m e a  for- t h e  u s u e l  ev ide i icas  
o f  eiieuy b a t t . a r i e s  tliid oti.er Eii;,lacer.,en.Ls. 
Pe u s t  be t o l d  the i l '  t a c t i c n i  Ci i spos i t io r i .  
ITe shoulti be tau:;!it t o  ' s?ots  a ;.,UII~S flash 
an6 how, h a s t i l y  b u t  accurat ,e lg ,  t o  p i n  
p o i n t  it on the .yround a s  a - - l r e l i r i n a r y  t o  
l o c e t i n ;  it.s p e s F t i o n  011 a m y .  This Le 
will leo rn  i s  vital, beca>Jlsc or the  any 
t i r ies  f l a s h  w i l l  b e  seen b b t  once,  w h i l e  
the  gui: i t s e l f  i s  d i f f i c u l t ,  ever1 i i g o s s i b l e ,  
t o  d e t e c t .  

Y'lhen this s t a y  of trziriiii:; i s  succe  s s l u l l y  
coi.EJlete8, an3 n o t  u n t i l  theli, the s t u c e n t  
w i l l  be re3t.y tc h e j i n  a c t u a l  o h s e r v s t i o i i  
ani: coI:duct of f i r e  fmr.1 tile ail- .  F i r s t  he 
s h o u l d  bo showii b u r s t  p a t t e r n s ,  s l iou ld  l e o r n  
what SLiO!iO, h i :$  exLJlosive, r i c o c h e t s ,  ai15 
t i a e  f i r e  1oo.L l i k e  f roA,  t!ic air. :Ie should 
l e a r n  t h e  a 3peara.nce of a n o r r i d  shear mid 
b e c o i e  accustcxied t~ jud.;;iii; b u p s t s .  and mn;:e 
d e f l e c t i a ~ i  d e v i a t i o j s  ri'oik wiGely v a r y i n g  
a n g l e s  aiiii a l t i t u d e s .  fia ~iill leera t h e  
d i f f e r e l i c e  betwecn ranf;e bounds o f  50, 100, 
2 0 0 ,  400, and 300 yards us  vieweC frot i  a 
p l a n e ,  and s h o u l d  be a b l e  to fL:: the gun- 
t a s g e t  l i n e  on the  -;round eiid i n  h i 8  o:.~n 

rC.1ess of t he  banks m i  t u r n s  he 
::in:. Ee - , t i l l  b,e;ili t o  es t i r ia te  

t ime of f l i g h t  *and w!ieii t 3  i n d i c a t e  t o  his 
p i l o t  t h e  approaches ues i r ed  i;o neriiit b e s t  
observoEion. 

Wnce all this has  been t ias te re2  t l ie  a c t u e l  
conduct  o r  f i r e  will ;)rove siiLj31e. The 
very few v m i a t i o n s  ?roil i i o r ~ a l  rorward ob- 
s e rve r  7roccdure  arid technic!tie *;+ill p - e s e n t  
no d i f f i c u l t i e s  t o  t h e  s tuaei i t  i h o ,  as  he  
must ,  a l r e a d y  knows horv t o  3hoot .  

:'In t h e  f i c a l  analysis, of  course ,  only a c t u a l  
m i s s i o n s  i n  coriDat will y c d u c e  s k i l l e d  and 
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exper iecced  obse rve r s ,  Completion 01' a 
cour se  such a s  has  been b r i e f l y  ske tched  
w i l l ,  however, develo:? t r a i n e d  c f f i c e r s  who 
will r e a d i l y ,  qu ick ly ,  an< snootli ly a s s i d -  
l a t e  b a t t l e  exper ience .  

"The a r z i l l e r g  of any d iv i s io i i  should have a 
cons tan t  a v a i l a b l e  p o o l  o f  f robi  s i x  t o  twelve  
obse rve r s  s o  t r a i n e d ,  in a t d l t l o n  t o  such p i -  
l o t s  as iiag also be t r a i n a d  d r t i i l e ; . y  o f f i -  
o e r a .  (Zxper ience  has sho;m coaclusi .vclg,  
i n c i d e n t a l l y ,  t l iat ,  it i s  a i i ;os t  i r q o s s i b l e  
Tor a 2 i l o t  t o  f l y  a ;,lalie i n  coiibat ,nd ob- 
se rve  f o r  a r t i l l e r y  9:iyposes a t  t he  9 a A e  t h e ,  
hence no r e f e r e n c e  i s  i..o2e to e f l ' o r t s  which 
have  b e e n  Lade t o  coribine t h e  t ~ o  r u m t i o m  ) . 
!Thenever , ?os s lb l e ,  t r a i i i i nL  should b e  c a r r i e d  
c u t  5 5  i n c r e a s e  t h i s  n u c l e u s  01% to provide  
f o r  ruplacec1ents t o  naintoi.n such a quota .  i t  

36. personnel .  The c e n t r a l i z e d  tJpe of o p e r a t i o n  a t  
base a i r f i e l d s  n e c e s s i t a t e d  t h u t  a r t i l l e r y  a i r  secTions  
func t ion  a s  s e l f - s u f f i c i e n t  u n i t s .  addi t io i1a l  : Je rsonnel  
was obta ined  frora T/O streiiy$h wi th in  f i e l d  a r t i l l e r y  
groups a n d  d i v i s i o n  a r t i l l e r y  and v a r i e d  on ly  t o  t h e  ex- 
t e n t  o f  a v a i l a b i l i t y  and n e c e s s i t y  a s  de t e rn ined  b y  t,lze 
a r t i l l e r y  cormaiilers.  The s t r e n s t h  of  f i e l d  a r t i l l e r y  y?oup 
and d i v i s i o n  a r t i l l e r y  a i r  s e c t i o n s  v a r i e d  fro11 forty t o  
s i x t y  i n d i v i d u a l s .  Add i t iona l  personnel  were usee  t o  ?e r -  
f o m  t h e  following f u n c t i o n s  : 

a .  F i e l d  a r t i l l e r y  a i r  obse rve r s .  

b. Drive r s  f o r  l//+-toi:, 4 x f+ t rucks .  

c .  Coolrs t o  o p e r a t e  u n i t  t:iess a t  base a i r f i e l d .  

d. Radio o p r a t o r s  and technic ia r i s  lor con t inuous  

e .  Guards fo r  local s e c u r i t y  o f  a i r f i e l d .  

ope r a t  i on  and ua in tenanc  e o f  c ol:;?iunic a t i on e quipixent . 

37. 3 u i  m n t  m o v i d e d  Q u n i t .  F i e i d  a r t i l l e r y  
groups endqd i%s ionc  a r t i l l e r y  e m l i s h e d  u n i t  Liasses for 
t h e i r  r e s p e c t i v e  a i r .  s e c t i o n s ,  n e c e s s i t a t i n g  t h a t  cooking 
and rcessing e q u i p l e n t  be :?rovided by t h e  u n i t .  The nes- 
s i n g  ecui2nent was the  o n l y  I;.ajor : t e a  t h a t  was p rocured  
froi.1 ~ f : :  organ iza f iona l  equipment.  

ui i.:eiit a u t h o r i z e d  b y  Euro3eaa Theater o f  Ooex- 
a t i o 2 ;  i i t e s  u i i y .  
f o r  f i e l d l l e r y  a i r  02 s e c t i o n s  W E I S  au thor i zed  by I:%@- 

xFipmer>t i n  - o r T / ~ l d  

q u a r t e r s  Xuropean Thea te r  OT Opere t ions  on  2 July 154L+."L 
This cons i s t ed  of a f i d i t i o n a l  vehic les  ar-d cormunicatior- 
equipi,ient. The a s s ig lmen t  t o  f i e l d  a r t i l l s l y  a i r  01 sec- 
t i o n s  was as f o l l o w s :  
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Trucks: 1 &-ton ,  4x4 
3flc-ton, w/c 

Trai ler :  1 /4- ton ,  cargo 
1-ton, cargo  

Radio Se t :  SCR-5 lO 
SCR- $G:! 
SCX-bJ.0 . 

P 
td 
P 

- 
1 

1 

1 - 

-- 

B O T E :  a. For ,$ir OP S e c t i o n  sc~-608 (or  508) r a d i o  se t ,  
required 12-volt conver s ion .  

b. 9CR-508 i n  Armored D i v i s i o n .  

39. Other E i rient. Frau t ime t o  Cinie the following 
additionar-i i s q ~ f P e c , u i r m ”  were iLnCe available b v iirinv. 
A m y  Group o s  Lusopeai T h t e r  of Opara t ions ,  Un i t e& Stakes 
firiiy, f o r  i s s u e  t o  t h e  2ir OP s e c t i o n s :  

a .  w e  Ti-20 a e r i a l  c a m e r a ~ . ~ 3  Fieadquar te rs  1 2 t h  
G r o q  a u t h o r i z e d  t h e  type K-2b c a n e r a  f o r  i s s u e  on 

t h e  bosis  o f  une p e r  h e a d q u a r t e r s  corps and d i v i s i o n  a r -  
t i l l e r y  and inc luded  one d e v e l o p i w  set per. corps  a r t i l l e r y  
headquar t e r s .  

plywoOd c a w  was c o n s t r u c t e d  l o c a l l y  t o  reduce the 1JeiE;h.t; 
o f  tile scE*610 r a d i o  i n g t a l l s d  i n  field c r t i l l e r y  a i r c r a f t .  
‘?he c o r r e c t  nonenc la tu re  was: 
l i g h t  wood, f o r  SCR-610 t o  b e  i n s t a l l e d  in FA Lircraft .7f 
p a s i s  o f  i s s u e  was one gar T/OW a i r p l a n e  a u t h o r i z e d  t he  
s e t  3CR-610. 

one ruclio s e t ,  SCR-m, f o r  each h e a d q u a r t e r s  f i e l d  a r t i l -  
lery gxoup ,  c o r g s  a s t i l l e r y ,  and d i v i s i o n  artillery air OP 
s e c t i o n s .  This  r a d i o  s e t  v!as employee t o  moni tor  antiair- 
c r a f t  a r f i l l e r y  warning n e t s .  

Is. Tlyv~ood case S C X - ~ Q . ~ ~  k l i s h t - w e i z h t  

#‘Stock number 2s610/c Case, 

c, Rm3io S e t ,  SCT:-593.23 T h i r d  A m y  authorized 

d .  Shoulder h 0 l s t e r s . ~ 4  This h o l s t e r  was issued 
i n  lieu o f  h o l s t e r ,  pistol, Ml.916, o n  t h e  basis of  one per 
T/O f i e l d  a r t i l l e r y  p i l o t  a n a  one per  a i r  obse rve r  as- . -  
signed t o  S u o ~  duty. 

e ,  Fl,yinc; c l o t h i n q  f o r  a i r  observers.25 Fie ld  
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a r - t i l l c r y  a i r  observers were authorizecl  the  same t n>e  o f  
f ly in ;>  clothin;.  a s  w e m  t h e  p i l o t s  n i t h  except ion  of t l l e  

. .er  f l y i n g  s u i t ,  helriiet, and  win ter  f l y i n s  shoes.  

40. kir 01' Conforence.26 A conference a t t e n d e d  b y  
? ~ i : g ,  Are:; Grou:, , aiiG ;Curopean Theater  of Operu t ions  Lir- 
t , i l l e ry  a i r  o f f i c e r s  W E C  he1.d a t  P a r i s ,  F r a n c e ,  27-28 Jan- 
uary  1945. 
tions of b a t t a l i o n ,  I grroup, b r i g a d e ,  Stivision, and c o r p s  
m s  ZJi'epared. 'The r e n o r t  was base5  on cocbat  e x 2 e r i e n c e  
of i n d i v i d u a l s  i n  a t tendai lce  and a s;;ruiarization o f  rec- 
or?rmidations liaae by s e n i o r  f i e l d  a r t i l l e r y  cormanGers. 
L'sseiiJial chanzes t o  T/O& i n c l u d e h :  

a .  Air Observers .  Wc a i r  observers  (I3't i t )  
v e r e  ucded t o t h e T F ? i G Z i o n  of eacii rit.16 u r t i l l e r y  b a t -  
t a l i o n ,  f i e l d  o . r t i l l e ; -y  .<roup, and a l v i s i o n  a r t i l l e r y .  
One a i r  o b s e r v e r  was added t o  t!io a i r  o e c t i o a  o f  each 
field a r t i l l e r y  b r igade  snd c o r p  a r t i l l e r y .  

b .  1dechanici-i. TP.e grade of t h e  s e n i o r  airplane 
aiid engine mcl ia i i ic  of  e a c h  b a t t a l i o n  air  s e c t i o n  'i'jk15 
c1ioii:~;ed fro11 t e c h n i c i a n  grade 3 t o  s t A f P  sergeaiit 20 _tro- 
vii?e B c h i e f  o f  s e c t i o n  f o r  ground gcrsoniiel .  

c ,  Xadic operatos--techiii** Yach a i r  s e c t i o n  
was provided one t e c h i i i c i e n  g r a d e  ,5 to opemi te  snd s e r v i c e  
r a d i o  e q u i p l e n t  a t  t h e  e i r s t r i ? .  

A t  -chat t h e  T/OkX f o r  the  a r t i l l s l y  a i r  s e c -  

d .  Cooks. Two cooks ware providec! f o r  the a i r  
i o n s  of e a c h  f i e l d  a r t i l l e r y  & r o q > ,  f i e l d .  a r t i l l e r y  
a d e ,  d iv i s io i i  a r t i l l e r y ,  a a d  corns  artillery. 

e .  3rivers. Each a i r  s e c t i o n  was provided  one 

P .  Equipiaent. 

d r i v e r  f o r  t h e  l i a i so i i  p i l o t ' s  l /f+-ton true!.:. 

(1) A t r t ick,  2-1/2 t o n ,  lon;; wheel base,  
w i t h  winch  was subs t i tu tec l  f o r  t r u c k ,  
2-1/2 t o n ,  s h o r t  wheel base. 

12 v o l t  e l e c t r i c a l  sgsLeli was grovi t ied  
a i r  s e c t i o n s  o f  corps,  f i i v i s i o n ,  b r i g a d e s ,  
and ;,roups t o  serve as  a i i G W t  f o r  3CR-608 
r a d i o .  

( 3 )  A t r u c k ,  1 / 4  t o n ,  was provided  e a c h  a i r  
s e c t i o n  f o r  reconnaissance and t r a n s p o r -  
t a t i o h  between a i r s t r i p  an6 coi;r.;anci p o s t .  

(4) A t r a i l e r ,  1 t o n ,  careo ,  w 3  added t o  all 
a i r  s e c t i o n s ;  and a t r a i l e r ,  1 / ~  t o n ,  car- 
g o ,  was aclded t o  t h e  a i r  s e c t i o n s  o:f each 
corps,  d i v i s i o n ,  br igade  and Group. 

vided ais s e c t i o n s  of each c o r ~ s ,  d i v i -  
s i o n ,  brigade and group. 

( 2 )  :? t r u c k ,  3/4 tea ,  neapo.vls C a r r i e r ,  w i t h  

( 5 )  Cookiilg a n d  aiessini; equipclent ivas gro-  

( 6 )  C o m u i c a t i o n  equipi.leRt *,as increased  to 

- 20 - 



provide one SCR-593 raZ\Fo s e t  f o r  each 
a i r  s e c t i o n ;  and one SCR-603 r a d i o  s e t  
for t h e  a i r  sec t ions  of each c o r p ,  d i -  
v i s i o n ,  br igade,  and Srou? .  

41. F i e l d  ixtillergi L i a i s o n  Type Aircref ' t .  The Q- 
t i l l e r y  Sir Officerof F i r s t  A T ~  was se:lt t o  tile zone o f  
t h e  I i i t e r i o r  i l l  l a t e  !:arch 1945, t o  coord ina te  l i a i s o n  
t y p e  a i r c r a f t  r e q u i r e m r t s  f o r  t h e  zurol?ea2 Theater .  Tdo 
types  3f liaison a i r c r a r t  (L-4 and L-5)were then a m i v i n g  
i n  t h e  Curopeail Theater  w i t h  y c s p e c t s  of  a t h i r d  tgge 
(L-14) beings shipped wi thout  coubat t e a t s .  The i i i s s i o n  
yesu i t ed  i n  t h e  ? r e 7 a r i t i o n  by  iirrly Ground Forces  of de- 
s i r e d  x i 1 i t i x - y  c h a r a c t e r i s t i c s  r e s u i r e d  of f i e l d  a r t i l l e r y  
o b s e r v a t i o n  a i r c r a i ' t .  The L-14 type or' l i a i s o n  a i r c m f t  
was n o t  used i n  t h e  3uro:ieaa Theater .  

a. Air Opts should rece ive  tiil;ely warnin& of 
roach of F L o s t i l s  a i r c r a f t .  ;;arninE; f ro id  r o ~ . m r d  
rs ani s t a t i c  ground observa t ton  p s t s  .,$ere .gener- 

ally rccoivsci t o o  l a t e ,  because t h e  h o s t i l e  a i r c r a f t ,  
o p e r a t i n 2  in excess of  30cj u i l e s  pe r  hour ,  were n o t  ob- 
Serve: u i i t i l  t h e y  .were io t Le  locality where a i r  02 's  

a r e a  and j?vefernbly a t  d i s t a n c e s  i n  excess of t e a  Lfiles 
was r e q u i r e d .  

OYficer, ;;;: Corpd, secured  the cooperat ion cf l o c a l  aliti- 
a i r c r a f t  u i i i t s  to provide  varn ings  on  t h e  approac.", o f  
h o s t i l e  a i r c r a f t .  The syster.. was descr ibed E S  I 'o i loxs :  

A!? a i r  war.ninG sjrstei: c s p e b l e  of 1ocati:l; 
t b e f o r e  t h e y  h e c a m  v i s i b l e  i n  a j i v e i i  

b .  I n  ,Septei:Lber ly4L Lhn Corps A r t i l l e r y  Atr 

* * > p  

~rSiiice L t  was i q r a c t i c a l  t o  :.om tlia SCR-263 
f requei i t lg ,  a d i r e c t  te lephone l i n e  was run 
f r o r :  t h e  a i r f i e l c s  t o  t h e  necrast  zun ba t -  
t e r y  coririand 2 o s t  ( a n t i a i r c r E f t  a r t i l l e r y ) .  
p,s t h e  r L a j o r i t y  of y l anes  o:xratin; o ~ e r  
tile a rea  a r e  f r i e n d l y ]  caiinct be iden- 
t i f i e t i  ae  such, s i n c e  t i l ey  r a r e l y  use Ideii-  
t i f i c a t i o n  yr iend  o r  Foe, the f i e l d  a r t i l -  
l e r y  thcc,~:ht  t h r t  t h e y  i m u l d  be tScmI:bl inzf  
f r e q u e n t l y  onu unnecessar i ly  i f  thaY were 
;;iveiI ~ , a . r n i n g  of these  u n i d e n t i f i e d  p l a n e s .  
Therefore ,  tile f i e l a  ar-ci l lery L1rcfel.i ed 
warnrn; on ly  011 d e f i n i t e l g  h o s t i l e  > l a n e s .  

;tThis infor;Aa.tion has been provided thel; i n  
t h e  follocqini; Lian;ler-. 
a r e  02 d a y l i g h t  watch. ';hen a 26,2 p i c k s  
u:, a t a y , e t ,  the hei2,ht  f i n d e r  i s  :)ut On 
t h i s  s a i ~  t a r t ; e t  a s  soon a s  :)ossi 'sle. 
t h e  t a rge t  i s  recozniLed as h o s t i l e ,  t h e  
a i r  op :s n o t i f l e d  ir,u:iedistely by phone and 
tl lere the infoi .nat ion i s  re layed  t o  all cubs  

Designate& XX-26S' 3 

If 
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b a t t a l i o n s .  FIeadquarters 'I Corgs A r t i l l e r y  e s t a b l i s h e d  a 
coi.uiiuiiica.tiolis sgstera b y  Ogera t ions  i:ei.ioran&ud lJUtlbei* 11, 
dats t i  3 iiu:;ust 194/+, lG which e s t a b l i s h e d  a procedure fox 
any a i r  OF t o  a d j u s t  t h e  f i r e  of d i v i s i o n  o r  c o r l s  a r t i l -  
l e r y  u n i t s .  

44. S n e c i u l  €Jets .  The 1 4 i t h  P i e l a  . s t i l l c r y  Group 
i 'b l i s t ie i  a c o m X c a t i o n  n e t  t o  opera te  adlien f ly inL 
t i - f l n k : :  p t r o l s  d u r i n g  011 ~ ~ t i l l e r p / R e c o i i n a i s s a n c e  
c r a f t  x i s s i o n .  k l600v s e r i e s  r a d i o  WEIS 1oca;ed near  

t k  i rer j r  high frequency r a d i o  ttst comiunicates wi th  the 
;,?ti I.lcry/Recoiuiai s saiice 
.the two a i r c r a f t  w8s then a's s h o r t  ds p o s s i b l e  and enabled  
the  a i r  OP t o  ! ' ire w i t h  r1axii.u; speed on eneny a n t i a i r c r o r t  
b a t t e r i e s  re;,o?ted b y  t h e  hr t i l l e ry /Rcconnaissar ice  a i r c r a f t .  

ir c r a f t  . Com.iunication be t i l e  en 

i, 5. Grow d C ormuni cat i on s , 

a .  '','hen thlc b s s e  a i r f i e l d s  ue re  l o c a t e d  neaI t h e i r  
he3dquar te rs ,  vise c o r m n i c o t i o n  proved uost  s a t i s f a c t o r y .  
I:owevsr, t h e  bnce a i r f i u l d s  w l ' e  gene ra l ly  a e o n s i d e r a b l e  
d i s t a n c e  fr-oi, the cormand p o s t  and 7.uire coraiunications viere 
not depmdable ,  liic A r t i l l e r y  :iir O f f i c e r  of &ventti Arriy 
s t a t e d  that a i r r i e l d s  ~ e ~ c  s o  T a r  fro[: t h e  1iea.dquarters 
%hat  acira cnr,i:unic;~ioil was ino;>erat ive 50 percent  of t!ie 
-t i l . L t :  . 

b .  The SCR-GOG l o c a t e d  at t$e base s i r f i e l d  was 
ncccssa7:y i r i  or.Ccr to xaintaii i  cont inuous GO 
with  the f i j s  dir ;c t ioi l  ceii ter and coi:iian& post. I n  SOLIE 
z i t u a t i o n s  t h e  po!jGiT an6 ranxe or' u ! : ~  SCC-193 was r e c u i r e d .  

a. Tilt SCR-610 U S ~ G  i n  f i e l d  a r t i l l e r y  l i a i s o n  
n i r c r e f t  prove8 hL&ly s a t i s r a c t o r y  f o r  a i r - t o - g r o n n d  301.1- 
r:unicatioiis; howevcr, this s c t  was t o o  h e a v y  f o r  s a f e  
imuiitiiir, i n  t h e  L-4 t:r.:e o f  l i a i s o n  a i l c r e f t .  

b .  411 iiiterg!ions s y s k i . .  f o r  co,.muiication be- 
t:iccn Li i i3t  nil, observer- r :hiie i n  f l i g h t  ivas d e s i r e l .  
Tho 5t;? Amlored F i e l d  A r t i l l e r y  Groui) w ~ t s  ab le  t o  iLlp1-0- 
v i s e  sn interphonc sgstei,: by i.ioi.ifging the scn-616 througI1 
t h e  use of a svjitch t o  rei,iovc t h e  v o l t q e  f ro i ;  t h o  p l a t o s  
o r  the b u f f e r  and powar ar ; lpl i f iur  t u b e s .  

a .  Use oI' t h e  pro::irlity tyDe fuze race n e c e s s a r y  
a li$urni,?ig syster., t h a t  vou16 clear a i r  O P f s  fror:  those  
a r e a s  through which p o z i t  fuzeti p r o j e c t i l e s  r,ere beiiL5 
f i r e d .  The Po;it :;arjli.nC Syster: uses i n  XI11 Corps was 
t y p i c a l  of o t h e r s  used i n  the Zwopean  T h e a t e r .  

desi;nated b y  c u r r e n t  overl.oya, !:acll Tiyo d i r e c t i o n  cen-  
te?  end each a i r  OP p i l o t  !,nintoined issues of t h e  oirer- 
l a g s  :Jro:>erly jmsLed a i  a:igro;)riate ilaL>s. 
l e r y  o r  Grou:? 11eeCquarters t r a n s r i i t t e d  over. t h e  Cor33 a- 
t i l l e r y  "et (;c~-193 ) p o z i t  warnin; to i l lc lude areas  to 
be c l e a r e d .  

b .  The corps  zo.ie was d iv i f i ed .  i n t o  nur:hered areas  

C i v i s i o n  a r t i l -  

c. A r t i l l e r y  a i r  o f f i c e r s  of  a l l  u n i t s  : i i t i l  t h e  
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corps  t h e n  n o t i f i e d  all a i r c T a f t  over  t i e  a i r  OF (ScR-bGG) 
:let t o  c l e a r  t h e  danger zone Zurin: t h e  pL.it r i iszion.  

48. Psnhibious Ooei-ations. &ipiiiljiot!s lanli.n;;.s i n  

Three 1i:etiiOdS oer-e e!?plogea f o r  ii@vi:ir a i r  027 s 
Normandy 
D-Day. 
t o  t h e  beachhead. 

France rouna  a i r  or's ope-ations on 

a .  X i r c r t f t  w e r e  disasseriole?, sad loa5sa ;n 2-1/2 
t o n ,  6x6 truclis f o r  ixovei'ent by  lanuin; c r a f t  t o  the beaci:- 
head for assembly, 

(1) %is i e t l iod  v a s  eupijlop6 i n  ;!orriandy 
f o r  the i n i t i a l  1andi;lgs. s eve ra l  h o u r s  
were i.equire6 t o  asser.:hl.e an a i q 1 o : i e .  
The l c t  I n f a n t r y  Uiyis ion d r t i l l e r j  m s  
a b l e  t o  > l a c e  an air. OT i n  opera t ion  
during t h e  af ternoon of D-Day. 

b. ?:overlent bTr a i r c r a f t  c a r i i e r  t c  CerLiit i m e d i -  
a t e  o p e r a t i o n s  f r o i :  z &iSht  deck. 

(1) Cooperating with Jeventh iirny, the US 
?Tavy ikiproviseC an  a i r c r a f t  c a r r i e r  b:. 
constructin,; a f l i g h t  deck oil a l a n d i n g  
ship Tank (LST).30 Ten fielu a r t i l l e r 7  
a i r c r o f t  could be  t r a n s p r t e d .  sir. sir-- 
craf t  were ava i l ab le  f o r  iix.Aeediate talra- 
o f f  whi le  f o u r  1,iere corrieci i n  a par -  
tiall:. disasser;bled conditiori .  F ie13  
a r t i l l e r y  uni td  se lec ted  a d  ?repared 
landin: strips on t h e  beachlieafi, inas- 
r,iuch as  t h e  f l i g h t  dec;: ?,vas usable  o:lly 
l o r  the  take-of:'. ??;rile L-4 a i r c r a f t  
were then  d i s p t c l : e d  fro1.i the 1.X 2nd 
continue& o2eratio:is u n t i l  r e q u i r e d  t o  
land f o r  r e f u e l i n s  on the  beticlinead. V I  
Corps had a i r  CPfs o 2 e r z t i o n  1 on Y - E o u  p l u s  s i x t y  i.,inutes on D-3e::. 4 

( 2 )  Del ivery  of t y l e  L-4 a i r c r a f t  t o  ZoUtll- 
e r n  Frsnce c o n i i  ued with t h e  lanuin;  
shi;) tan;.: (LST) i r c r u f t  c a r r i e r  ogera- 
t i n g  between Cors ica  L L i l C i  Fr2ilce. 

3err:r l'1i:;hts frorIl  E r i e n G l -  c e r r i t u r b  L i r z c t  

(1 ) Duriny, t h e  :Tor.i:&ndy C&r.i7ai@'., oVsr3;2teP 
ferry fli;;hts o f  fipproxirrlately 12a 1:ilcs 
p e r n i t t e d  air 0 2 ' 3  t o  a r r i a e  011 t h e  beach- 
head 6 i r e c t  f roL:  Sou-ckern ; n ~ I a n d .  
s a s o l i n e  XBS cai-Tied i n  s r jec ia l  f e r r y  
tanks t o  :)yovide added range. 

FouI.teen ty2e L-5 a i r c r a r t  o f  VI Corps 
were f e r r i e d  i n t o  Southern ikailce from 
bases a t  € la? les ,  ItalJ'.ll 

c , 
t o  i i f lTrovised landing sti-ips on t h e  beachheat .  

Ex t r a  

( 2 )  
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49, kii.bor!ie Operat ions.  

b. Prior t o  tlie a i r b o r n e  operat ion B C Y O S S  tile 
T,Ilijle b:~ 17;h Airborne n i v i s i o n  tlie a i r  071s f i e \ r  t o  Toy- 
lviird lanaiiip; f i e l d s  of t i inth k n y .  The ?la11 wzs t o  e ~ ~ r i o y  
the'  ai:* O ? ) S  a3  rscic r e l a y  s t a t i o n s  nbovs  f r i e n d l y  t e r -  
r i tozly on 'the west bank 01' t h e  Ehine.  The r e l o 7  s t a t i o n s  
were t o  provide r a d i o  comiilunlcations between t!ie 17th Lir- 
borne D i v i s i o n  sild XI11 Airborne COTIJS. Because o f  ex- 
ce l le r i t  c o m u n i c a t i o n s  tho a i r  OF reli:y s t a t i o n s  were n J t  
r e q u i r e d .  On iiie second &jy o f  this operat ior .  t he  s i r  03's 
; i ~  i n  t o  a d i v i s i o a  a i r s t r i ?  ai ld  were ther, ei::lorsC on 
paix31 f l i ; , , h t s .  

5 6 .  ' . l inter Operations. 

a .  Freezint  t e a p e r s t w e  a n t  snow re su l t ed  i o  
r.lany d i f f ic i> . l t  pr@bler:ls W i c h  ccns iderably  r e s m i c t e d  air 
OR o ? e r a t i o n s .  Take-off a c c i d e n t s   ere nurflerous d u - i n g  
w i n t e r  weather ,  

b .  Snoi.9 covered airstrins had t o  be cleanec! o r  
packeil before  e.I.rcraf-L couid o p e r a t e ,  Skis  were use(i by 
a fe-?J air O p t s  lil F i r s t  itrriy, but wei-e not a v a i i a b l a  i n  
s u f f i c i e i l t  q r i a n t i t i e s  f o r  g e n e r a l  use. 

t h e  efficiency of  t h e  winss, and  a i r c r a f t  would not develop 
se t i s ?ac to ry  l i f t  u n t i l  it ';;as r e m v e d .  
from t he  wings by  connectin:, a hose t o  the  exhaust  of a 
v e h i c l e  s n d  directin:; tho h o t  Sases throuyh i n s p e c t i o n  
p l a t e s  t o  waiui t h e  insidt? o f  t h e  wing. 
na t ion  of f ; r os t  was accomplished by inprovis ing  wins 
cover$.  

choked o r  r e s t r i c t e d  F u e l  flow t o  t h e  c a r b u r e t o r .  
nova1 requixed  t h a t  :ha f u e l  sgsterz be Gr'llned ar,C *<daizI: 
a i r  k p p l i e d  t o  n e l t  the i c e ,  
v e h i c l e ?  s exhaust  providea a fielcl  expedient  rz t i iod.  
Prevellt,ive neasuras  were thorough s t r a i n i n g  of g a s o l i n e  
tlnd prompt r e f i l l i n g  of f u e l  tanks a f t e r  each f l i g h t .  

c. ' i r os t  and sn0i.l on wines of  a i r c r a f t  des t royed  

Frost ?:as r i e l t e S  

p r e v e c t i n g  tlie for-  

cl, PIoisture collect in^ i n  fuel tanks f r o z e  End 
Re- 

Hot exhaust  gases froii a 

51. ?Tight F ly ingd  

a. ~ ~ o r l t h l y  air 0;' opera t ions  anS, sta1;us re;Jorts 
of ipirst, TlIir.4, $Tinth, .md P i f t e c n t h  US Arriies i n d i c a t e s  
. th,at  a total or o n l y  gY ninf; t  coilbat d s s i o r i s  ;!ere flol,jfl. 

'0. TiliTd / L I ; n ) r  a i 6  no t  f a v o r  iii 
a i r  Opqs. This y o l i c g  was T U b l i S h e d  iI? 
??o 4,  d a t e d  22 )iove!!lber lc?4!h+5 

* -+- Y 



Or's i s  noz favored  by  t h i s  h e a d q u a r t e r s  
f o r  the following reanons :  

" (  1) Involved coord ina t ion  i s  n e c e s s a r y  
w i t h  both  night f i g h t e r s  ana a n t i -  
a i r c r a f t  a r t i l l e r y  u n i t s  a n d  i d e n t i -  
f i c a t i o n  procedure af these u n i t s  
would be d i s r q t e d  by n i g h t  f l y i i l g  
L-4's. 

; I (  2 )  E x t e n s i v e  p e p a r a t i o n s  a n d  s.,mcial 
f a c i l i t i e s  a r e  necessary .  

" ( 3 )  Vieather d u r i c g  the  winter  n o i i t h s  
will r a r e l y  a;i;:macli thc  p e r f e c t :  
c o n d i t i o n s  necessary.  

t r a i n e d  f o r  nic-ht f ' ly iny  i s  n o t  jus- 
t i f i e d  by o p s r a t l o n a i  n e c e s s i t y . "  

Seveni'h 1ccrn:r reported.  t h a t  211 n i g h t  coiL1bot 

?f(h) t-:azard t o  p i l o t s  and obserlrers n ~ t  

c .  
iliissions were i"1own durin;; t h e  nonth of +r i l  191k5.1 
n i s s i o n s  t o t a l e d  210 izours, 

the VI  cor::^ X r t i l l e r g  hir O f f i c e r  who then n o t i f i e d  the 
35th AAA i3riZaCe q$ Forward Sec tor  Operat ions 1Jo 1 o f  t h e  
64th Figl i ter  wing. 

e .  xxparioients conducted by 1 3 t h  P i .e ld  A r t i - l l e r y  
B r i p d e  i n  n ight  combat o p e r a t i o n s  of  z i r  OPss i n d i c a t e d  
t h a t  a c t i v e  enemy ba t ' i e r ies  c o u l d  be loca ted  and f i r e  ad- 
j u s t e d  r a p i d l y  and a c c u r a t e l y .  I$ r e p o r t  of the experiment 
t ~ a ~  publ i shed  as O;,eratioiis Inforamt ion  B u l l e t i n  Wumber 1, 
d a t e d  31 January 194.L+.32 

These  

d .  "i9t miss ions  i n  171 Corps were c l e a r e d  t h r o u c h  

5 2 .  Special  Devices I 

a .  The Brodie Bevioe, pontoons f o r  L-4  and L-5 
a i r c r a f t ,  arid kriiy P-ir Force % , i r e  d i spensers  f o r  L-5 a i r -  
c r a f t  'here ncT; a v a i l a b l e  i n  t h e  L'urogeaii ,?heater f o r  use 
d.urin;; coribbat, 

were i-iounted, t h ree  on each wing,  011 Yri L-4. a i r c r a f t  of 
t h e  4 t h  Armored Divis ion .  S e v e r a l  enemy t a k s  were 
lccocked out, by  this weapon. 

1).  s i x  rocke t  launchers of the~82zoolca:f  'type 

5 3 .  Staging, Equippin& mid Dispa tch ing  A i r  S e c t i o n s ,  

a. Goth organic  and replacernent f i e l d  n r t i l . l e r y  
a i r c r a f t  were ini t ia1l : r  assenbled i n  the  U n i t e d  Kingdom 
by t h e  Army Air Forces. Organic  a i r c r a f t  were then as- 
s i g n e d  t o  field a r t i l l e r y  wits as t h e y  b e c a f e  a v a i l a b l e .  
r{e:.-dacement s i r c r e P t  f o r  combat u n i t s  on t h e  C o n t i - n e n t  
were f e r r i e d  acxoss  the  channel  by Air Force  F e r u o n n e l .  

b .  F ie ld  a r t i l 7 ~ s l - y  u n i t s  s t a g e d  i n  the TJnited 
1:ingdor.i i:toved their a i l  O P  s e c t i o n s  50 the  E u r o p e a n  Con- 
t i n e n t  by f e r r y  f l i g h t s  across t h e  Cnannel. A d d i t i o n a l  
;;e.soline t a n k s  were i n s t a l l e d  on the a i r o r a f t  t o  p r o v i d e  
increasee  ferryiu?; rsn2.e. 'The f l i g h t s  0~1'08s tiit: Chann .e l  
were supervised bp t h e  Dr i r , i sh  Xoyal A i r  P 0 l . c ~  which  
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C W T Z R  2 

'TZCHI'TICAL OPARATI ONS 

Combat 
~. C a s u a l t i e s  

Killed 13 
I l i s s ing  1 2  
Evacuated 26 

56 
TOTAL 

- 

54. Reinforcemen?; p i l o t s .  

Opera t iona l  I\Jon-Plyinif 
Acc iden t s  1 

Los;~; ' 

7 
0 
10 

17 3 1 -  104. 2 16. % 20.9d 1GOS 

a. The type of f l y i n s  expec ted  of a f i e l d  a r -  
t i l l e r y  p i l o t  r e t u i r e d  c o n s t a n t  a p p l i c a t i o n  of f l i g h t  
t echn ique  i n  order  t o  ma in ta in  I r o f  i c i e n c y .  H e i n f o r c a n l e n t  
f i e l d  a r t i l l e r y  p i l o t s  a r r i v i c e ;  i n  t h e  Suropean Theater 
had n o t  flown f o r  s e v e r a l  months. These p i l o t s  r e g u i r e d  
r e f r e s h e r  flyin?; be fo re  assignrnent t o  a cotibat u n i t .  

e q u i > p e d - t o  prcv ide  p i l o t  t r a i n i n g .  

i n  t h e  European Theater were a l l o c a t e d  t o  a r q i  z r o u p s  on  
a basis  of their-  r equ i r emncs .  

d .  The r e i n f o r c e u e n t  p i l o t s  were t h e n  assigned 
t o  each  f i e l d  arniy on a bas i s  o f  t h e i r  r e q u i r e m e n t s .  

e .  A p i l o t s '  poo l  was ri iaiatained by  each  field 
army t o  p rcv ide  a r e f r e s h e r  type  of f l i g h t  t r a i n i n g .  Type 
m i s s i o n s  flow11 cons i s t ed  of  t r a i n i n g ,  c o u r i e r ,  l i a ? . s o p ,  
f e r r y ,  and supply. Th i s  sys tem p e r n l i t t e d  neh p i l o t s  to 
become f a m i l i a r  with t e r r a i n  c o n L i t i o n s  i n  r e a r  areas  a n . A  
b e t t e r  i n d o c t r i n a t e d  f o r  conba t .  

b. Ground For.ce Reinforcement Depots were n o t  

e .  Shipments of r e in fo rcemen t  p i l o t s  r e c e i v e d  

I'. Reinforcenent  p i l o t s  fror.1 Lhe srciy p o o l  w e r e  
a v a i l a b l e  f o r  assigrment t o  f i e l a  a r t i l l e r y  u n i t s  or for 
a t t a c h n e n t  t u  carps  a r t i l l e r y  8 s  a n  o v e r s t r e n c t h  t o  be 
a s s i g n e d  as vzcaricies deve loped ,  P i l o t  vaca i ic ies  were 
f i l l e d  i n  a r,:atter of  h o u r s .  

a 105 over s t r eng th  i n  u n i t s  were ncver  a v a i l a b l e .  

5 5 .  P i l o t  Losses.33 T o t a l  pilot l o s s e s  f o r  the E u -  
ropean  Theater  were n o t  ava i lab le  a t  tir.ie o f  t h i s  report. 
P i l o t  losses i n  Third A r ~ i y  viere t a b u l a t e d  an? classified 
ror t h e  pe r iod  1 kugust 1941, - 3 lIay 194.5. These f i gu res  
a r e  r e p r e s e n t a t i v e  o f  l o s s e s  occu r r in<  i n  a f i e l d  ot'fiiy. 

g .  Suff ic ien? ;  reinforcemenL p i l o t s  t o  provide 

I L 

- 28 - 



56. l iechanics.  Reinforcement f i e l d  a r t i l l e r y  a i r -  
p l a n e  and eng ine  mechanics were u t i l i z e d  by the  a m i e s  i n  
e s s e n t i a l l y  the  sane manner as were the  p i lo t s .  The pr in-  
c i p l e  w a s  t o  u t i l i z e  reinforcement persoimel wherever pos- 
s l b l e  f u r t h e r  t o  improve t h e i r  t echn ica l  q u a l i f i c a t i o n s .  
fi%chanics were e i t h e r  a t tached  t o  corps a r t i l l e r y  a s  an 
o v e r s t r e n g t h  f o r  assignmert when vacancies developed o r  
hela  i n  a n  a m y  pool where they maintained army re se rve  
a i r c r a f t  u n t i l  assigned. 

57, ReplRcement A i r c r a f t ,  

a. Each f i e l d  army maintained a replacement 
a i r c r a f t  pool  w i t h  i t s  Amy A i r  Force maintenance unit. 
Amy A i r  Force f e r r y  p i l o t s  de l ivered  t o  army pools new 
a i r c r a f t  from t h e a t e r  r e se rve  es they  were requi red .  

F i e l d  a r t i l l e r y  u n i t s  obtained replacement 
eircraft from t h e  army poo l  u p n  reques t  t o  t he  Army Ar- 
t i l l e r y  A i r  Of f i ce r .  

Assignment was accomplished by v e r b a l  o r d e r s  
and confirmed by A i r c r a f t  Assignment Orders which l i s t e d  
a i r c r a f t  b y  s e r i a l  number and organization. 

A i r c r a f t  Losses.33 Complete loss f igu res  f o r  
t h e  &ro?ean Theater were no t  a v a i l a b l e  a t  t h e  of t h i s  
r e p o r t ,  bu t  t he  t a b u l a t i o n  of a i r c r a f t  l c s s c s  i n  Third 
Azmy f o r  t h e  p e r i c d  1 August 1944 - 8 lday 1945, l i s t e d  
below, i s  a f a i r  i nd ica t ibn  of t h e  lo s ses  sus ta ined  
t h r o u g h m t  the  t h e a t e r ,  

b. 

c. 

5 8 .  

P i l o t  
D i s p o s i t i o n  e r ro r  
o f  A i r c r a f t  acc idents  

i ' Ot her 
opera t iona l  Combat 
acc iden t s  l o s s e s  T o t a l  

Repa i r ed  f o r  u n i t  2 1  31 
Repa i red  for  p o o l  20 

104 
108 

Salvaged  by i?C38& Sq 
4 48 I 75 

61 

Des t royed  

L+.9.89$ 17.19% 

3979 

o tal 

jAVerage l o s s  pe r  thonsand hours of  opera t ion :  

: Salvaged  or desvoyed  pe r  thousand hours Of 

I 



accordance  wi th  War Department C i r c u l a r  No 250, d a t e d  
19 June 1944. The f l i g h t  p h y s j c a l  examination cou ld  be 
o b t a i n e d  o n l y  f r o m  flight surgeons of  c e r t a i n  Army A i r  
Fo rce  i n s t a l i a t i o n s  which were x o t  ge3eraL.y l o c a t e d  
convenient  t o  ground force u n i t s .  h r i n g  e a r l y  p h a s e s  
of  combat t h e  y e a r l y  p h y s i c a l  examination for f l y i n g  was 
g e n e r a l l y  overlooked. 

b. A su rvey  on t h e  s t a t u s  of p i l o t s ’  p h y s i c a l  
examinat ions  was conducted by Th i rd  Army i n  November 
1944.1 Incomplete results op t h e  su rvey  (on 179 o u t  of 
224 p i l o t s  r e p o r t i n g )  showed t h e  following: 

Las t  p h y s i c a l  examination i n  19L2 --- 9 
Las t  p h y s i c a l  e x m i n a t i o n  i n  1943 --- 94 
Las t  p h y s i c a l  examinat ion  i n  1944 --- 76 

60. S tudy  by Seven th  

a. The A r t i l l e r y  A i r  Of f i ce r  o f  Sewenth Army 
a r r a n g e d  T o r  p i l o w  t o  s e c u r e  f l i g h t  p h y s i c a l  examinatiDn.3 
f rom t h e  Surgeon, H e a d q w r t e r s  , First  T a c t i c a l  A i r  F o r c e  
( P r o v ) .  

b. P r i o r  t o  23 December 1944, 118 f i e l d  a r t i l -  
l e r y  p i l o t s  had been g i v e n  p h y s i c a l  and p s y c h o l o g i c a l  ex- 
amina t i o n s .  

(1) Six$y-four  (64)  p i l o t s  showed no 

( 2 )  Thirty-two ( 3 2 )  p i l o t s  showed s l i g h t  

( 3 )  F o u r t e e c  ( 1 4 )  p i l o t s  showed modera t e  

( 4 )  S ight  (8)  p i l o t s  showed s e v e r e  f a t i g u e .  

f a t i g u e  

f a t i g u e .  

f a t i g u e .  

61.  Fa t i aue  C l a s s i f i c a t i o n .  

a. F a t i g u e .  T h i s  i t em is  s e l f - e x p l a n a t o r y .  

b. I1Slight F a t i g u e .  This term d e n o t e s  t h a t  
s t a t e  of  f a t i g u e  c h a r a c t e r i z e d  by a s l i g h t  
diminu-ti.cn of -en thus iasm,  a p a t h y ,  a s l i g h t  
i n c r e a s e  i n  i r r i t a b i l i t y  and a minor  d e g r e e  
of r e t a r d a t i o n  of physicfll  and mental a c u t e -  
ness.  Cases coming w i t h i n  t h i s  c a t e g o r y  
car, be handled  by p e r i o d s  of r e s t  and r e c -  
r e a t i o n  o f  r e l a 5 i n e l y  s h o r t  d u r a t i o n  ( r e g -  
u l a r  l e a v e  scheme, ox r e g u l a r  and  p l a n n e d  
p e r i o d s  a t  a r e s t  c e n t e r ) .  

c .  “Moderate Pa t iRue .  This d e B c r i b e s  t h o s e  
i n d i v i d u a l s , w h o  e x h i b i t  loss of  e n t h u s i a s m ,  
ne rvousness ,  insomnia,  and t h e  b e g i n n i n g ‘  
f u n c t i o n a l  symptoms o f  emot iona l  i l l n e s s :  
Such c a s e s  r e q u i r e  more c a r e f u l  h a n d l i n g ,  
but r e spond  well  t o  more p r o l o n g e d  p e r i o d s  
of rest and r e h a b i l i t a % i o n  and r e l i e f  froin 
combat f l y i n g  urnti1 r e h a b i l i t a t e d .  



d. "Sevare F a t i m e .  This t e rm i s  used t o  
d e s c r i b e  t h e  t y p i c a l  p i c t u r e  of  advanced 
o p e r a t i o n a l  exhaus t ion  and i s  an e x a g g e r a t i o n  
of t h e  p rev ious  ca tegory .  The p i l o t  shows 
l o s s  of conf idence  and fear  symptoms. T h e r e  
i s  a development of hypoChoiidriaca1, and 
asociol t e n d e n c i e s .  The loss of e f f i c i e n c y  
is marked. These c a s e s  are u s u a l l y  n o t  re- 
h a b i l i t a b l e  f o r  cambnt f l y i n g ,  a l though  re- 
moval from combat f l y i n $  and a pe r iod  o f  
r e s t  w i l l  usually r e s t o r e  t h e  p i l o t  t o  use- 
f u l  work i n  a non-ope ra t iona l  capac i ty ."  

C i r c u l a r  40, Hendounr te rs ,  European T h e a t e r  
62 R e h a b i l i t a t i o n  p o l i c y  f o r  f i e l d  a r t i l l e r y  

pilots.35 
o f  Operh t ions ,  da t ed  1 2  A p r i l  194h, e s t a b l i s h e d  t h e  
p o l i c y  f o r  r e h a b i l i t a t i o n  of  f i e l d  a r t i l l e r y  p i l o t s .  
This c i r c u l a r  provides  for: 

If s e v e r e  f a t i g u e  . It a .  E o s p i t a l i z n t i o r i  f o r  p i l o t s  ad judged  t o  have 

b. Be l i e f  from combat f l y i n g  o f  p i l o t s  a d j u d g e d  
t o  have "moderate fatigue" f o r  a p p r o p r l d t e  p e r i o d s  of r e s t  
in amy o r  t h e a t e r  r e s t  c e n t e r s .  

t emporary  duty a t  army r e s t  camps f o r  b r i e f  p e r i o d s .  
This group inc ludes  those ad  judged t o  have " s l i g h t  fn- 
t i g u e  . I t  

c. Not t o  exceed 10% of T/O p i l o t  s t r e n g t h  on 

63. Operation of A i r  OP Rest Centere. 

a. To reduce conba t  f a t i g u e  omong fieid ar- 
t i l l e r y  p i l o t s  Seventh Army e s t a b l i s h e d  an A i r  OP Rest 
Camp a t  Grenoble, F r r n c e ,  on 11 December 1944. Each 
co rps  and t h e  1 3 t h  Y i e l d  A r t i l l e r y  Br igade  were au tho r -  
i zed  a quota no t  t o  exceed 10% o f  the  t o t a l  strength of 
f i e l d  a r t i l l e r y  p i l o t s  and a i r  o$servers each  week T o r  
one weeks r e s t  and r e c r e a t i o n .  Ihe  a p e r a t i o n  o f  the A i r  
OF Rest  Cmp c o n t r i b u t e d  m a t e r i a l l y  toward reducing  op- 
e r a t i o n a l  acc iden t s .  

First A m y  op'arated an A i s  OF R e s t  C e n t e r  

Third.Army o p e r a t e d  an Ai; OP R e s t  Cen te r  

a. Ninth .krmy o p e r a t e d  an A f r  0%' Rest C e n t e r  

b. 
a t  Liege ,  Belgium. 

a t  Esch ,  Luxembourg. 

a t  E h e s t r i c h t ,  Holland. 

c ,  

SECTION 3 

A D?!INISTPdTIGN 
36 

64. A i r  O'n Techn ica l  Channels, 

a, The p rocedure  f o r  hand l ing  all a i r , O P  
t e c h n i c a l  ma t t e r s  w a s  p r e s c r i b e d  by paragraph 32; Seo t ion  
VII, Admin i s t r a t ive  S t a n d i n g  Opera t ion  P r o c e d a r e ,  d a t e d  
18 October 1944, Headnuar t e r s  1 2 t h  Army Group, which 



s t a t e d  t h a t  t e c h n i c a l  a i r  OP m a t t e r s  would be h a n d l e d  d i -  - 
recay t h r o u g h  a r t i l l e r y  a i r  OP channels .  

between t h e  a r t i l l e r y  a i r  o f f i c e r s  of each s u c c e s s i v e  
f i e l d  a r t i l l e r y  echelon i n c l u d i n g :  

b. A i r  C@ t e c h n i c a l  channels  were e s t a b l i s h e d  

(I.) 

( 2 )  ~ r r r . y  Groups .  

( 3 )  Armies,  

(L) Corps A r t i l l e r y .  

( 5 )  D i v i s i o n  a r t i l l e r y ,  f i e l d  a r t i l l e r y  

H e a d q u a r t e r s  European T h e a t e r  of Op- 
e r a t i o n s .  

b r i g a d e  , and f i e  I d  a r t i l l e r y  groups. 

s i d e r e d  a s  a l l  subjects p e c u l i a r  -to o r  r e l a t e d  t o  f i e l d  
a r t i l l e r y  a i r  OF o p e r a t i o n s .  

h e a d q u a r t e r s  involved  s u p e r v i s e d  all air OI) a c t i v i t i e s  
o f  t he  c o m n d .  These a c t i v i t i e s  combined t h e  d u t i e s  of 
a s p e c i a l  s t a f f  s e c t i o n  as a p p l i e d  t o  a l l  a i r  OP's op- 
e r a t i n g  under  t h e  headcluar te rs  of each f i e l d  a r t i l l e r y  
eche lon .  

c. F i e l d  a r t i l l e r y  t e c h n i c a l  m e t t e r s  were co3- 

d. The f i e l d  a r t i l l e r y  a i r  o f f i c e r  o f  each 

65. Forms, Records,  Reports.  In a d d i t i o n  t o  , 
army a i r  f o r c e  f o r m s  and r e c o r d s  p r e s c r i b e d  i n  FM 6-150, 
r e c o r d s  and reDorts were required or f i e l d  a r t i l l e r y  U n i t s  
t o  Prcvi.de o p e r a t i o n a l  d a t a  i 

22  
a. -4ir 09 L o s s  Report. This  r e p o r t  was sub-  

m i t t e d  t o  armv and wa3 t h e  basis f o r  f i e l d  artillery 
u n i t s  to r e p l a c e  p i l o t  and a i r c r a f t  l o s s e s .  
t a i n e d  i n  t h i s  r e p o r t  were  used t o  compile s t a t i s t i c s  
c l a s s i f y i n g  a i r c r a f t  a c c i d e n t s .  

b. ntonthlv A i r  OP 0 eratio s and S t a t u s  Re- 
post,22 T h i s  repoTt was submit:ed t o  k u y  h e a d q u a r t e r s  
by a l l  f i e l d  a r t i l l e r y  u n i t s  a s s i g n e d  a i r  OP s e c t i o n s ,  ' 
It i n c l u d e d  a summary o f  a i r  3P o p e r a t i o n s  by hours f lown,  
number,and type o f  m i s s i o n s  anC s t a t u s  of' a i r c r a f t ,  p e r -  
s o n n e l ,  maintenance,  and supply .  The r e p o r t  from subor -  
d i n a t e  u n i t s  w a s  c o n s o l i d a t e d  by army h e a d q u a r t e r s  a n a  
forwarded t o  Headquar te rs ,  European T h e a t e r  of O p e s a t i o n s .  

a r t i l l e r y  a i r s t r i p  was moved, t h e  c o o r d i n a t e s  o f  the new 
l o c a t i o n  were transmi;ted t o  corps a r t i l l e r y  a n d  army. 

aata c o n -  

c +  L o c e t i o n  Airstrips. Each t i m e  a f i e l d  

9 7  
J l  

66. Squadron Code h k r k i n n s .  F i e l d  a r t i l l e r y  a i r -  
c r a f t  were  ass igned  two d i g i t  numbers kr.own as  squadron * 

code,markings.  -The a r t i l l e r y  s e c t i o n  o f  eooh army group; 
army, c o r p s  a r t i l l e r y ,  f'ield a r t i l l e r y  b r i g a d e ,  i n f a n t r y ,  
armored and s i r b o r n e  d i v i s i o n  was a s s i g p e d  s e p a x t e  nwn- 
b e r s  as i t s  squadron code  marking. 
s i g n e d  an a l p h a b e t i c a l  l e t t e r  a s  a n  i n d i v i d u a l  a i r c r a r t  
marking.  For example, t h e  1 st I n f a n t r y  D i v i s i o n  A r t i l l e r y  

Each a i r c r a f t  w a s  thenas-  
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was ass igned  t h e  number '"34" as n squadron code marking 
which  l d e n t i f i e d  the d i v i s i o n .  Each of  the  L O  a r t i l l e r y  
a i r c r a f t  was then  given a l e t t e r  ( f rom A t o  inc lude  S ) ,  
known a s  t h e  ind iv idub l  a i r c r a f t  marking l e t t e r ,  which 
i d e n t i f i e d  each a i rc raf7 ;  i n  t h e  d i v i s i o n ,  The code 
markings proved inva luaSle  as a means f o r  i d e n t i f y i n g  t h e  
v a r i o u s  a i r c r a f t  ope ra t ing  i n  forward a reas .  

SECTION 4 
MAINTENJ." AND StTPLY 

67. Source. 

a. Highsr echelon maintenance of  a i r c r a f t  and 
t h e  supply  of a i r  f o r c e  t e c h n i c a l  equipxent f o r  f i e l d  ar- 
t i l l e r y , u n i t s  was the  r e s p o n s i b i l i t y  of  t h e  Comnnding 
Genera l ,  United S t a t e s  S t r a t e g i c  and T a c t i c a l  A i r  Po rce ;  
T h i s  responslbility was de lega ted  t o  Cornmanding Genera l ,  
Nin th  A i r  Force, who f u r t h e r  d e l e g a t e d  the r e s p o n s i b f & i t y  
t o  Commanding Genera l ,  TX Air Force S e r v i c e  Command. 

each army head u a r t e r s  w i t h  a Mobile Reclamat ion  end Re- 
p a i r  Squadron ?T/O&F 1-8593- [€?) ) t o  s e r v i c e  and s u p p l y  
a l l  l i a i s o n  type  a i r c r a f t  ope re t ing  wi-ch a f i e l a  army. 
The A i r  Force cha in  of command ivas f r o m  Headquer te rs  Tx 
A i r  Force S e r v i c e  Comaand t o  an Army Air 2orce  Depot 
Group t o  t h e  FLobile Reclamation and RGpnir Squadron. Ac- 
t i v e  l i a i s o n  by tile Army A r t i l l e r y  A i r  O f f i c e r  was nec- 
e s s a r y  between the  v a r i o u s  A r m y  A i r  Force  agenc ie s  t o  co- 
ord  imt e ground f o r c e  regu ir 9nen t 3, 

c.  Scventh Army a r r i v e d  i n  t h e  European Theater 
w i t h  t h e  4th Desct Uni t ,  Army (T/OkE 1-4071, a s  tpe agency 
f o r  s e r v i c i n g  and supply ing  l i a i s o n  aircraft. Thls u i i t  
was r Ttached t o  Headciuart 81-s Teventh Army f o r  o p e r a t i o n s  
only.  

68. Maintenance, All. f i r s t  snd second e c h e l o n  
maintenance of a i r c r a f t  was accomplished i n  t h e  field b y  
f i e l d  artillery a i q l a n e  and engine  mechanics. A l l  o t h e r  
main torance  that could not be accomplished e x p e d i t i o u s l y  
i n  t h e  f i e l d  W R S  performed by t h e  Mobile Reclamat ion  and 
and Repair Squadrons, A i r c r a f t  r e a u i r i r g  major  r e p a i r s  
were t r a n s f e r r e d  from f i e l d  a r t i l l e r y  u n i t s  t o  t h e  IKobilc 
Reclamation and Repair Squsdron. A rcp lacement  a i r c r a f t  
rrom t h e  Army pool  was t h e n  i s sued .  D a m p e d  a i r c r a f t  
iliare e i t h e r  salveged 32 made s e r v i c e a b l e  and p l a c e d  i n  
the army poo l  f o r  further &ssignment. 

A t h i r t y - d a y  l e v e l  o f  Army Air F o r c e  
Technt:il mgs was a u t h o r i z e d  t o  be ma in ta ined  a t  
the I'obilc Reclamation and Repa i r  Squadrons.  Theater 
shoytages  and unbalanced s t o c k  d i s t r i b u t i o n  r c s u l t e d  i n  
t h e  fo l lowing  i tems becoming c r i t i o a l i  

b. The IX A i r  F o x e  S e r v i c e  Command p rov ided  

a. P r o p e l l e r s ,  

b. Landing gear a s sembl i e s .  

c. Wing panels .  
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d. blaintenance e q u i p n e n t .  This  i t e m  becarie s o  
c r i t i c a l  t h a t  relilaceraent o f  b a t t l e  losses was d i f  r i c u l  t .  

70.  Thlrt -Da ~ e v e l . 3 9  Seventh  dxng based a t h i r t y -  
dav l e v e l  of a T r c r : f G q i i e s  on  consublaiton f i a u r e s  de- 

Y 

veioped  by cordbat cxger ience  i n  A f r i c a ,  S i c i l y ,  and T t a l y .  
The u s e  o f  o o n s u q t i o n  f i g u r e s  as a b a s i s  f o r  r ia in ta in-  
i n g  SupTly l e v e l s  r e s u l t e d  in s h o r z a g e s  being reduced t o  
t h e  v e r y  n in i i iun  f o r  Seventh  Army u n i t s .  

71. R e q u i s i t i o n s .  A l l  r e q u i s i t i o n s  f o r  Artliy A i r  Force 
Equiprlent were :>repared on :JD Form IT0 102 by  t h e  A r -  
t i l l e r y  Air O f f i c e r  f o r  a i r  OPss  o p c r a t i n e  w i t h  h i s  head- 
q u a r t e r s .  F ie lL  a r t i l l e r y  b a t t a l i o n s  oleratin[;  s e p a r a t e l y  
p r e p a r e 1  t h e i r  own r e q u i s i t i o n s .  A l l  r e q u i s i t i o n s  i tore  
r e q u i r e d  t o  20 d i r e c t l y  LO the Ar6iy t i r r t i l l e r j r  air O f f i c e r  
f o r  a p g r o v a l  p r i o r  t o  i s sue  by t he  iPobile Reelar ia t ion nnd 
R e p a i r  2puadron. Jx,iendable i t e r , s  vvere d r a w  d i r e c t  froir 
t h e  !lobile Reelar ia t ion and R e p a i r  Squadron oy exccut in i ;  
a S t o r e s  Ghar.,e r e c e i p t  ( !XI  U P  Fort, S i  ) . 

7 2 .  Crash Pickug. A c r a s h  li ickup s e r v i c e  was pro- 
v ided  b!r t h z T o b i l : ,  Rac lamat ion  and Repair Squadrons t o  
r e t u r n  darna:;ecl aircraft f o r  repair  o r  salvazc.  

7 3 .  E:riplo,yrisnt, Blobilc Reclaizat ion and 2 e p a i r  Squad- 
r o n s  were e q l o y e G  i n  t h e  forward area of ai? army so a s  
t o  be c e n t r a l i y  l o c a t e d  w i t h  respect t o  the var ious  c a r p s .  
\:ride frontages n e c e s s i t a t e d  t h a t  two echelons o f  the  !io- 
bile Reclaniation arid Repair Squadron be uscd i n  o r d e r  to 
s e r v i c e  t h o  var ious  c o r p s  o v e r  t h e  army f r o n t .  

74. Gasol ine and O i l .  The  u s e  of  $0 o c t a n e  general  
purgosc f u e l  r e s u l t e d  i n  an i n c r e a s e d  number of f o r c e d  
l a n d i a g s  duc t o  engine f a i l u r e s  caused by s t i c k y  va lvas  
and p i s t o n  riiizs and s h o r t i n s  of spark plus e l a c t r o d u s  
by a bui ld-up  o f  l e a d  d e p o s i t s ,  Enzine o v e r h a u l s  v ie re  
reduced  from 200-700 hours of o p e r a t i o n  t,o only 25 liours 
o p e r a t i o n .  This produced a malnteiiance b u r C s n  on all 
mechanics .  In 1:zj~ch l g l c S  73 o c t a n e  a v i a t i o n  yrcde r p s o -  
l i n e  becar.ie a v a i l a b l e .  C o n s i d e r a b l e  iriprover,,ent was iid- 
n i e d i a t e l y  n o t i c e d  i n  o p e r a t i o n  of' l i a i s o n  a i r c r a f t .  D i s -  
a p p r o v a l  of g e n e r a l  purpose  f u e l  by a l l  2ilol;s w a s  u n i -  
v e r s a l  throughout  t he  European  T h e a t e r ,  l'he sup?ly  o f  
10030 grade  a v i a t i o n  engi l ie  o i l  was : ; e n e r a l l y  satisfactory. 

75. D i s t r i b u t i o n  gasol ine_.  

a. Avia t ion  ;;rcde 73 oc tane  gaso l ine  was d i s -  
t r i b u t e d  through ! p i r t e r i . i n s t e r  p s t r o i e u n ,  o i l ,  &n% Ilibri- 
c a n t  dur.1ps. Army a r t i l l e r y  a i r  of'fice,rn p s p r e d  iironthly 
estiuaiates coverin.; 90-day periods t 3  be 11se.I f o r  planning 
purposes  by t h e  QuarterIiaster,  

A m y  r a t i o n e d  73 oc tane  g a s o l i n e  on  the  b a s i s  pr one bar- 
r e l  of .yasol:ne p e r  L-4 a i r c r a f t  p e r  week and two b a r r e l s  
of g a s o l i n e  peT 1.-5 a i r c r a f t  p e r  weeli.40 

b. TJntil atiequate r e s e r v e s  w u r e  b u i l t  Up, S e v e n t h  

76. Plexiglas I n c l o s u r e s .  T h e  t r a n s p a r e n t  i n c i o s u r e s  
s u p p l i e d  on t h e  t y-p-axr a f 1; q u i  c. kl y b e  c a m  d i s  t o r t e d 
and d i s c o l o r e d  because of  e f f e c t s  of  va rg i i i~  n e a t h e r  con- 
d i t i o n s .  The r e d u c t i o n  of v i s i b i l i t y  c o n s i d e r a b l y  
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r e s t r i c t e d  o b s e r v a t i o n .  
c o n s t r u c t e d  kits  o f  moulded Plexiglas t o  replace the  g r -  
i $na l  t r a n s p a r e n t  inc losures .  
i i i s ta lJed on all. f i e l d  a r t i l l e r y  a i r c r a f t  by the  var ious 
1,:obii.u R e c l a m t i o n  and Repair Squadrons. 
c a t i o n s ,  a c c o q j l i s h e d .  during coLioat, 2eruit teL clshr ~ : c :  
u n r e s t r i c t e d  observa t ion  3 o f i  a i r  OI-”s, 

The IX Air Force Service cori.;snc 

The Plexigias :<its ‘.:ore 

These nocil’i- 

CK‘ZTZR 3 

a. That  t he  systera o f  da:m-tc-dus?; a i r  p a t r o l s  
proviclee. t h e  f i e l d  a r t i l l e r y  :ri.Lii continuous d a y l i r ~ i ~  slir 
O b S e r V a t i O l i  durin;; f l y a b l e  %eather.  

b .  That t h e  cent ra l ized  control  e x e r c i s e i  o-cer 
air 0:’ s e c t i o n s  was s u f f i c i o n t l ; 7  f l e x i b l e  t o  p rov lcz  l i a i -  
son a i r c r a f t  f o r  n i s s i o n s  required by battaliofis.  

f i e l d s  r e s u l t e d  i.il improved a i r c r o f t  riai:itenance, econozy 
o f  o p e r a t i o n  f o r  bo th  per30nnel and equiguent , coiitinuo?2s 
surve i l lence ,  2nd iiliproved a i r f i e l d s .  

C .  That c e n t r a l i s 6  operation f r x ,  btise air- 

7 8 .  0rp;anizat ion Equipuent. 

a .  Thz: the  a s s i~nf i i en t  o f  several  tjryes and 
models o f  fie1.d a r t i l l e r y  a i r c r o f t  resul ted i n  co@ica te l  
sup’.Jl,y a n d  c ~ a i n t e l ~ n n c e  ;iroblems which dit! not  increase t h e  
C a p a b i l i t i e s  of  a i r  OF‘S. 

c o m i u n i c d t i o n s ,  b u t  vdas too  heavy f o r  use i n  t h e  L-4 ty?e 
a i r c r a f t .  

ai iequ~nte a i r  observa t ion  f o r  t h e  headquarters 0; each 
field a r t i l l e r y  organiza t ion .  

Tho t  personnel  and equipment authorize6 a i r  
OP s e c t i o n s  by T/O@ was i n s u f f i c i e n t  t o  ? e r r i t  indepen- 
d c i i t  o p e r a t i o n s  a t  base airfields. 

l a c k  01 equipcler,t and t r a i n e d  personnel. 

t i l l e r y  orsa l1 iaa t ions  on the  bas i s  of one observer Tor 
each  l i a i s o n  a i r c r a f t  authorized by T / O & +  

b ,  That t h e  son-610 t g e  radio provided e f f i c i e n t  

c .  That two i i a i s o n  type a i r c r a f t  provided 

d .  

e .  That pllotogra!?hic r d s s i o n s  uere l i n i t e d  by 

T h s t  air observers were provized by f i e l C  ar- f. 

SZCTroOW 2 

7 9 .  Em,iployment. Tha t  t a c t i c a l  doctr ine 2rovids lor 
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both c e n t r a l i z e d  and Becentral ized erq loynent  of f i e l d  
a r t i l l e r y  a i r  WSs. 

8 0 .  m i i z a t i o n  arid Erkuiprieiit. 

a .  
t h e  b a s i s  of one l i a i s o n  t y p e  a i r c r a f t .  

b. That t h e  a r t ; l l e r y  ail. OP organ iza t io i i  be 
r e v i s e d  t o  i n c l u d e  additional p6rSO~lne l  anu equirjcieiit t o  
p e r u i t  e i t h e r  c 6 n t r a i i z e G  o g e r n t i o n  f r o ~ t  a base a i r f i e l d  
a t  d i v i s i o i i  o r  GroulT l e v e l  o r  deccntraliLed o p e r a t i o n s  
at; b a t t a l i o n  l e v e l .  

Tha.t air  obse rve r s  be assigned by T/O&Z on 

0. That an ixprovcd,  StailGard type  a i r c r a f t  be 
developet.  for field. a i 3 i i l e r y .  

d .  That a l i z l i t e r  r l e i z h t  a i r c r a f t  raCio be de- 
v e l o r a t  capable of net t in; ;  wi.tl.1 standard f i e l d  a r t i l l e r y  
rad io  eyuipi:iei?t. 

ducing sharp, c l e z r  o b l i q u e s  be i i i c luded  i:i appropr i a t e  
Tables o f  Equipnent . 
son a i r c r a f t  t o  f i e l d  a r t i l l - e r g  u n i t s .  

e .  T h a t  aer ia i  type  oaiiarus capable o f  p o -  

f. That no change be node i n  a s s i g n n e n t  of l i a i -  
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A i r  OF B u l l e t i n  Number 5, Headquar te rs  Third A m y ,  
f i l e  3 7 O / 6 ,  A r t i i l e r y  S e c t i o n ,  T h e a t o r  General Board. 

A r t i l l e r y  A i r  OP B u l l e x i n  PJmber 1, Neadquarters v 
Corps A r t i l l e r y ,  d a t e d  1 J u l y  1944, f i l e  3 7 0 / 6 ,  A r -  
t i l l e r y  S e c t i o n ,  T h e a t e r  General  Board. 

L e t t e r ,  lVar Department, s u b j e c t :  "Orders Requiring 
P a r t i c i p a t i o n  i n  A e r i a l  F l i g h t s ,  da ted  5 August 1543, 
f i l e  370/6,  Artillery S e c t i o n ,  Theater  General Board. 

L e t t e r  , E e a d q u a r t e r s  1 2 t h  Army Groiip, subjec t :  Wr- 
ders Requi r ing  P a r t i c i p e t i o n  i n  A e r i a l  Fli::hts:', 
d a t e a  1 2  Septeoiber 1944, f i l e  3 7 0 / 6 ,  k r t i l l e r g  Sec- 
t i o n ,  ' T h e a t e r  General B o H ~ ~ .  

Air OP B u l l e t i n  FTwdlser 2 ,  Beadqua2ters Third Army, 
d a t e d  20 liay 1944, f i l e  370/6, A r t i l l e r y  Section, 
Thea ter  General  B o s r d .  

F i r s t  indorsement ,  Keadquarters European Theater of  
Operations, Uni ted  S t a t e s  Aroiy, t o  l e t t e r ,  Beadquar- 
t e r s  1st US Army Group, s u b j e c t :  %quiprent i n  Ex- 
cess of T/Om f o r  F i e l d  A r t i l l e r y  and Tank Destroyer 
Units:?,  da ted  29 If;ay 154L+, f i l e  3 7 0 / 6 ,  arti l lery 
S e c t i o n ,  Thea ter  G e n e r a l  Board. 

Y i e l d  A r t i l l e r y  A i r  Op Xenorandur,t Rwlber 1 - General 
I n f o r m a t i o n ,  Headqudr te rs  F i f t e e n t h  US ArW, dated 
3 February  1945, f i l e  370/6 ,  A r t i l l e r y  Sect ion,  Thea- 
t e r  General  B o a r d .  

S e c t i o n  11, C i r c u l a r  Ihmber 5 ,  Headquarters Third 
Army, d a t e 2  20  January 1345. 

L e t t e r ,  Headquar te rs  European Theater  o f  Operations, 
Uni ted  States  Army, f i l e  400.31, OF ora, da ted  1. Feb- 
r u a r y  19b5, s u b j e c t :  l l A u t h o r i z a t i o n  o f  Iqoluter, Pis- 
t o l  Gal .45, M3 ( shou lde r ,  l e a t h e r )  f o r  F i e l d  A r t i l -  
l e r y  L i a i s o n  P i lo t s  and Observers" .  

L e t t e r ,  EeadquHrters 1 2 t h  krwy Group, subjec t :  !'Fly- 
i n g  Clo th ing  f o r  F i e l d  A r t i l l e r y  Personnel", dated 
2 1  November 1944, f i l e  370/6 ,  A r t i l l e r y  Sect ion,  Thea- 
t e r  General  Poard. 

L e t t e r ,  Eeadquar te rs  1 2 t h  Amy Group, s u b j e c t :  W o t e s  
on A i r  OP Confarer ioe:f ,  dated. 1 Pebruary 194.5, f i l e  
37C/6, A r t i l l e r y  S e c t i o n ,  Thea ter  General Board. 

AGZ Repor t  !Tuber 1077 - Organiza t ion  and Operation 
of XV Corps & t i l l e r y .  

Opera t ions  biemorandu i;Sunher 2 7 ,  Eeadquar te rs  35th 
AAA Br igede ,  d a t e d  1 6  J u l y  l.94&, f i l e  370/6 ,  - k t i l l a r Y  
S e c t i o n ,  Theater  Genera l  Board. 

L e t t e r  o f  I n s t r u c t i o n  IJmiber 26, Ueaaquarters  XI11 
Corps,  dated 8 F e b r u a r y  1945, f i l e  370 /6 ,  Art i l l e ry  
S e c t i o n ,  Thea ter  G e n e r a l  Board. 

Photographs of  LST Airc ra f t  Carrier, f i l e  3 7 0 / 6 ,  kr- 
t i l l c r y  S e c t i c h ,  T h e a t e r  Geueral  Board. 
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31 .  

3 2 .  

33.  

3 i .  

3 5 .  

3 6 .  

37.  

3:: * 

39. 

LO. 

L e t t e r ,  Headquarters  VI Corps - r t i l l e p y ,  subjec:: 
"BOP Night  F ly ingsr ,  dated 5 hlarch i 9 4 5 ,  r i l e  370/6, 
A r t i l l e r y  S e c t i o n ,  Thea ter  Genera l  Board. 

Oaeratioiz Information B u l l e t i n  Number 1, h'eadquar- 
t e r s  13th F i e l d  i i c t i l l e r y  E r i g a d e ,  da t e& 31 January 
1944, f i l e  370/6, Artillery S e c t i o n ,  Thea ter  General 
Board. 

R e p o r t ,  Third A n i y  A r t i l l e r y  Air O P  Opera t ions  f o r  
period 1 August l y L &  - 8 1::ay 194.5; f i l e  370/6, gr- 
t i l l e r g  S e c t i o n ,  Theater  General Board. 

L e t t e r ,  Eesdquar te rs  3eventh  Army, s u b j e c t :  Tie- 
h a b i l i t a t i o n  p o l i c y  f o r  F i e l d  A r t i l l e r y  P i l o t s " ,  
d a t e d  31 Deceaber 194.4, f i l e  370/6, A r t i l l e r y  S e c t i o a ,  
T h e a t e r  General Board. 

S e c t i o n  I ,  C i r c u l a r  40, H e a a q u a r t e r s  Euro 'wan Theater  
of O p e r a t i o n s ,  da ted  1 2  April 19$5, f i l e  370 /6 ,  Ar- 
t i l l e i y  S e c t i o n ,  Theater  Genera l  Boars-. 

P8raii;rach 3 2 ,  Sect ion  VII, C - 1 7 ,  d a t e d  2 1  L!ay 1745, 
t o  Adr, : inis t ra t ive Standii?,; O p e r a t i o n  Procedure ( S h o r t  
title : AD3o;p), dated 18 October 19l+4., Headquar te rs  
12~11 Amy Group. 

L e t t e r ,  ZeadqLarters  Xuropean T h e a t e r  of Opera t ions ,  
s u b j e c t :  "Squadron Code Markings for Fie ld  A r t i l l e r g  
h i r c r c f t " ,  da te& 5 February 1945, fi1.e 370/6 ,  A r t i l -  
l e r y  Sec t ion ,  Thea ter  Geiiercil Board. 

L e t t e r ,  Headquarters iIuropean T h e a t e r  o f  Operat ions,  
s u b j e c t :  "Su2;dy OT A i r  Force T e c h n i c a l  Equipnent 
and SuTplies t o  Fie16 Forces ,  European Theater  of  
Operations, United S t a t e s  iirny'r, d a t e d  24 &faarch 1944, 
f i l e  370/6, A r t i l l e r y  S e c s i o n ,  T h e a t e r  General Board. 

S t o c k  L i s t ,  30 Day Level  f o r  300 L-4EI and 100 L-5WI 
A i r c r a f t ,  O f f  i c e  of Technica l  s u p p l y ,  btli Depot U n i t ,  
Ai-my ( M ) ,  dated 4 1,:alarch 1945, f i l e  370/6 ,  Art i l l e ry  
S e c t i o n ,  Theater  General Board. 

L e t t e r ,  IIeadquarters Seventh ArrLy, s u b j e c t :  Oc- 
tane Avia t ion  Gasoline:t, d a t e d  1 Xaroh 1945, f i l e  
370/6, f k t i i l e r y  S e c t i o n ,  T h e a t e r  General  Board. 
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