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1. Fi;rPose. To p rega rc  a s tudy  on th?a methons ~ I L -
p l o y c d  :i.n t h 4 s  t h c n t e r  for locatirig f i e l d  a r t i i l 2 : r y  t n r -  
c , C t s  ~ l dLO GVSlUute t l i0  va r ious  methods u s ~ da n d  t i l G  
::unncry techi i lque  smplogud i n  the  n e u t r a l i z a t i o n  snd  
Ccs t ruct i o n  of t h e 3 6  t a r g e t s. 

2. Genera l .  The advancement made d u r i n g  World War 
I1 i n  inctkocls ol' l o c a t i n g  2:16ay i n s t a l l a t i o n s  h a s  been  
on[: of t h o  ou t s t and ing  improvments  i n  f i r t i l l c r y  t echn ique .  
k(;',snc;ics that havc! nroven valiiabli? f o r  t h i s  purpose ir.- . 
c1.ucic phoCo i n t e r p r e t a t i o n ,  soiinrl r ang ing ,  a i r  o b s e r v e r s ,  

v w s ,  p i s o n c r s  of wir i n t s r r o g a t i o n  t a m s )  * 

olj.igGrice inttA"@.tion tenms,  shGLlrap t o a R l S ,  
ri:tliir) 2nd i n t o l l i ~ e n c c  p o r s o n n c l  o f  a l l  echslons.  -411 of 
tlii,sc a g c c c i c s ,  r:xoc;pt radar, w6rc employed i n  thii l as t  
war, bu t  i a  t h e  i i i tcrim bctwecn w w s  Liuch ot thi: t e c h n i q u e
w3s fovgor t e i i  and f c : w  acvelopmonts wcrn nicdu. The n e g l o c t  
o p  t h e  k p o r L m i t  s u b j c c t  of t a r g c t  loca-Lion w m  due in 
ltll?Ge KI;CUSUTG tC t!?F:lack C f  L22quatG c0UI'SC.S of i n s t r u c t -
Ion i.11 our s e r v i c e  schools  i)ertainl .ng t o  Corps  and fumy
nr ' i i l . l e ry .  'The ku1.k of: t a r g e t  l ocE t ions  w ~ r 6n m l u  a t  
Coips 1.evo.l. 

3 .  Prc-Wer Trtiining. l r i o r  t o  t:ic p a r t i c i p a t i o n  i n  
contrit by Un i t ed  Sti . tcs t r c o p s  i n  t h i s  wr t a r g e t  l o c a t i o n  
vms n ~ i i ; g l . ( ; c t ~ d  9.nsoi'er as t h c  f i e l d  o r t i l l o r y  was3l l i ) :GCt  
concc.rnLd. 6Ejel;wec:n ' b r l d  X u r  I 2nd C'orld '/?ar 11 gunnery 
I; o c h n ique w s s  Improved p r o qrcs3i v e l g  bu t  lit 1;le t liought 
v ~ i nde.vcl;cd t o  t h o  f a c t  th;.,'t, i n  o r d e r  f o r  e x c s l l c n t  gJn-
ncry t o  1 1 s ~ ~  thcj l o c a t i o r ,t h e  d e s i r e d  r , i f e c t  on t h e  enemy,
o f  his i n s s u l l a t i o i s  must f i r s t  be determinod by a n  ob-
sc ;Tver  o r  soinc othsr acency or cornbinhtior! of a g e n c i e s ,
FGI, ?e 21-s guiincyy i n s t r u c t c r s  a s s igned  t a rgc t s  t o  s t u d e n t s  
a t  sc , rv icc  pyiictica w i t h  the  stendn-d expression ' k " h i n o  
guns i n  t he  v i c i n i t y  of t h n t  t r s o I 1 .  g y  t o  d s t t r r a l n s  that 
machine guns were i n  t h o  v i c i r i i t y  of t h e  t r e e  was seldom 
m n t i o n e d ,  The T i e l &  n r t i l l u y  was cogcizant  of  tha  use 
o f  v a r i o u s  ogzncies  an5 xtezhods capable  of eniployment i n  
t h c  l o c s t i o n  of tazgcts ' ;  b u t ,  s i n c e  t h e  inconc ive  caused  
by b t . lng  "shot, at." was Ihckirp, ,  end s o  ifLuch time w s s  a-
ploycd  i n  t each ing  of'ficcrs t o  sh3ot  p r o ? e r l y ,  l i t t l e  was 
wrl t tcn o r  t ecgh t  or. thi: sub jcc t .  

4. Obscrvers ,  

' ci, The l o c a t i o n  cf I;nsmy f n s t a l l a t i c n s  by ob-
s c r v o r s ,  bc th  ground ;ncl a i r ,  w s covered i n  t r a i n i n g  
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l i t o r n t u r o  m d  rOCcivod some a t t e n t i o n  p r i o r  t o  t h i s  war. 
I n  a c t u a l  praCtiCG, ~ O W G V G ~ ,a r t i l l e r y m e n  s i d e - s t e p p e d  

tly, difPicul 'L;  subjGct  of t a r g e t  l o c a t i o n  and pl.aced em- 

pph;lsis on dcvoloping good s h o t s  i n s t e a d  of bo th  o b s e r v e r s  
and s h o t s .  

b ,  Xnr ly  combat experience i n  A f r i c a  a n d  t h o  

Pac i f  l c  L:onvincod a r t i l l o r y commanders t h a t  gunnery
a s  wt?I'(? ~ o u n d ,b u t  t h o  a b i l i t y  of o b s e r v e r s  t o  l o o a t e  

IlWiy and t o  evuluato what thoy  saw l u f t  room for much 
vcmont. Tho f i e l d  a r t i l l e r y  was quick i n  r e f l e c t i n g  

o p i n i o n s  by producing t r a i n i n g  l i t o r a t u r e  on ob-
o e r v a t i o n ,  b u t  the d i f f i c u l t i e s  encounterod i n  t o a c h i n g  
officers t o  shoot  cont inued t o  be cf pr imary  i n t e r e s t  and 
t r u i n l n g  i n  obscrvnt ion  a$ a g e n e r a l  i n t c l l i g a n c e  agcncy  
contli iusfi  ' to be nogloctcd.  

5 I Ground. Obnorvers , 

a. Ground. obscrvors  mny bo classified a s  f i x e d  

or s t n t l c  obsurvcrs  and fcrwcl.rd obs i i rvzrs .  I n  combat 

forha18 o b a t r v ~ r t 3were  o f t o n  s t a t i c  and could  i n  t h o s 0  

c m c s  bc classified as fixed. I n  this r c p o r t  o n l y  f l a s h  

.tiians :from obsbrvut ion  b u t t a l i o n s  2nd teams manning s u r - 

vijyod o b s u r v a t i o n  p o s t s  w i l l  be r e f e r r e d  t o  ns Tixed  o r  

s t . t i c  obsu "VFS. 


b. Avn i l ab lc  r e c o r d s  do  n o t  p e r m i t  an a c c u r a t e  
oompiarison of .tho m l u c  o:F f ixed  o r  forward o b s c r v o r a .  
Ua.tt:ilion nft o r - n e t  i o n  rap o r t s and journa l  s iiid i c n to that 
g r n c t i c a l l y  a l l .  a& justmcnts  by ground obsc-rvers on ob-
::crvotl t a rgu t s  w c i w  m d o  uning forward o b s o r v o r  mothods,
b u t  . th . iJ8o do n o t  i n d i c a t e  t h a t  thG t u r g t j t s  w o r o  l o c a t e d  
by forwa,xa oboervors ,  Ifor u coniparisoa of t a r g o t v  l o c a t e d  
by viirious m t h o d s  so0 purogruph 26. 

c.  Artillery aormonders a r e  unanimous i n  t h o  
o p i n i o n  thcit t h o  numbor of forward obscjrvsrs must n e v e r  
be l o s s  than ono pcr i n f a n t r y  company o r  combat u n i t  o f  
comp::,rublo s lz [g .1 ,219 .  This  i n c l u d e s  compunics i n  ras6TvB 
~ l n c d  t h c i r  commitment cnnnot be h c l d  up pending  'tho ar-
I:ivrxl 02 a n  a r t i l l e r y  observer .3  

d.  Mcin ta in ing  SUffiCiQnt  forward o b s e r v o r a  w i t h  
supported u n i t s  w a s  8 d i f f i c u l t  problom f o r  dirclct  sup-
~ C I Y ~  Nhan observers  wcrg f u r n i s h e db a t t a l i o n  commuiiders, 
011tho basis of ono por i n f a n t r y  o r  t a n k  company, i.t; was 
soruotirnrcis' nacessury  t o  f u r n i s h  twolvc from ono a r t i l l a r y
bu't;.I;alion, T h i s  occurred i n  s p i t o  of the fa::* thnt  i n  
t h o  i n f a n t r y  d i v i s i o n  n r t i l l e r y  t a b l e s  of o r g a n i z a t i o n
forward obRcrvors woro no t  inc luded  unt i l .  a l t e r  tho  in-
vp.sion of t h o  Continont--and t h e n  only  t h r e e  pe r  b a t -
i;nl.ion. Armored n r t l l . l e r y  b a t t a l i o n s  i n  armored d l .v i s ions  
WCI'C, providod with t h r o o  forward observers  and p a r t i e s  
j.11 t h a  t a b l c  of orgnnizcl t ion,  but tht; n e c o s s i t y  of wouk-
11115 w i t h  s1l~~1J.1t a s k  Porcos of bo th  , i n f a n t r y  and tanks 
r i J s u l ' t o d  i n  a n  ncutu ahor tage  of obaorvcrs  in Lhaso u n i t s  
d 3 0 .  

e ,  Ano.thar d i f f i c u l t y  experioncod w i t h  forward 
o b s o r v o r s  wris ,tho problem of f u r n i s h i n g  o b s e r v e r s  f o r  
rc ; infor c i I le  i n f a n t r y  when infan'iiry b a t t a l i o n s  and reg inmnts  
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were n t t n o h e d  t o  d i v l s i o n s ,  I n  o r d c r  t o  f u r n i s h  ob-
s e r v e r s  f o r  t h e s c  a t t a c h e d  u n i t s ,  b a t t n l i o n  cofimandbrs 
wore f o r c c d  t o  usc insxporienced o f f i c e r s  and non-com-
m i s s i o n e d  o f f i c o r s  o r  t n k s  experienced o f f i c e r s  f rom 
o t h u r  ,jobs whore they  hcrc nsedcd. OnG s o l u t i o n  t o  t h i s  
problGm was found when, d u r i n g  an cngngemsnt i n  A p r i l ,
194.5, a b a t t a l i o n  of' i n f a n t r y  f r o m  the 1st I n f a n t r y  D i v i -  
s i o n  w a s  a t t a c h o d  t o  t h e  ?d Armored Div is ion .  By mutua l  
agrecnient  between tb d i v i s i o n  a r t i l l e r y  cormanders t h e  
o b s e r v e r s  and l i a i s o n  o f f i c e r s  from t h e  1st I n f a n t r y
D i v i s i o n  A r t i l l c r y  romained w i t h  t h e  i n f a n t r y  b a t t n l i o n  
from tha 1st I n f a n t r y  D i v i s i o n .  This allowed t h e  i n -
f a n t r y  b a t t a l i o n  t o  e n t e r  t h o  b a t t l s  wi th  o l d  f r i s n d s  
from t h e  a r t i l l e r y  whom t h e y  kncw and t r u s t e d ,  Thc ar-
t i l l e r y  commander o f  tho 3d Armored D i v i s i o n  s t a t c d  
t h a t  t h i s  s o l u t i o n  was complotaly s a t i s f c c t o r y .  

6. Organiza t ion  f Observat ion.  

a. I n  t h e  e a r l y  p a r t  of the Europcon Campaign 
the o r g a n i z a t i o n  of obscrvation v a r i e d  a c c o r d i n g  t o  p r e -
conce ived  i d e n s  of artillery oommanders. A s  t h e s e  COD-
manders g a i n c d  oxperience , s t a n d a r d i z a t i o n  of niethods be- 
came appzir6r:t w i t h i n  corps.  Bctwdcn corps  t h o r e  was con-
s iderab le  d i f f e r e n c e  I n  t h o  organnizaxion of  o b s c r v a t i o n  
bocnuse o r  t h e  d i f f ' a rcn t  "inner in which corps  organized  
for combat. For e x m p l c ,  i n  some corps  no a t t a c h b n t s  
were m a l a  t o  d i v i s i o n s .  I n  o t h e r  co rps  semi-permanent
a t t a c h m o n t s  woro made. I n  t h e  f i r s t  i n s t a n c e ,  t h o  X I 1  
Corps organized o b s e r v a t i o n  a s  o u t l i n o d  i n  t h e  follow ex-
t r a c t  f rom tho  Corps A r t i l l e r y  S t s n d i n g  Opero t ing  Procadure :  

* * * * * 
E _ X T R _ A C T

* * * * * 
"Each a r t i l l e r y  b a t t a l i o n  w i t h  Q m i s s i o n  t o  r e i n -  

f o r c e  a d i r e c t  suppor t  batt , : l ion f u r n i s h e s  two forward ob-
servers i f  t h e  d i r e c t  suppor t  b a t t a l i o n  i s  b e i n g  r s i n f o r c s d  
by moro t h a n  one b a t t a l i o n ;  t h r e e  forward obse rve r s  i f  
t h e  d i r e c t  suppor t  b a t t o l i o n  i s  bein$ r e i n f o r c t d  by o n l y  
one b a t t a l i o n  

?'Forward o b s e r v e r s  from r e i n f o r c i n g  b a t t a l i o n s  
pass t o  t h e  c o n t r o l  of t h e  d i r e c t  suppor t  b a t t a l i o n  corn-
mender ( p a r .  39, FM 6-20). They each a re  equipped w i t h  a 
r a d i o  and a to lephcne  w i t h  a t  l e a s t  two miles  of wire. 
Tha r a d i o  has  set; on i t  one c h a m e l  of t h e  r e i n f o r c e d  and 
one c h a n n e l  of t h e  r e i n f o r c i n g  b a t t a l i o n ,  T a r g e t s  a r e  re-
por ted  t 0 , t h G  r e i n f o r c e d  b a t t a l i o n ,  which d e s i g n a t e s  t h e  
b a t t u l i o n ,  if tiny, wh ich  i s  t o  be a d j u s t o d  by t h o  o b s e r v e r .  

"Direc t  support  b a t t a l i o n s  i m i n t a i n  a. forward 
obsorvor  with each  i n f a n t r y  company a t  all t i m e s .  

* 'Division O~g€UliZQS its ground o b s e r v a t i o n  so a s  
t o  obsesve  the  h o s t i l a  a r e a  t o  d depth o f  4,000 yclrds t o  
t h e  f r o n t  and t o  exposod f l a n k s ,  
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"Each co rps  group, u s ing  at l e a s t  one obsa rve r  pe r  
b a t t a l i o n ,  organizes  i t s  ground obse rva t ion  so  as t o  ob-
sLrve ,  i n  g e n e r a l ,  t h t  h c s t i i e  a r m  beyond 4,000 y a r d s ,
w i t h  l a t w o 1  limits genc ra l ly  as ind ica t ed  by i t s  m i s -
s i o n  and by i t s  p o s i t i o n  a r e a  w i t h  r e l a t i o n  t o  o t h e r  
groups. The organiza t ion  of each group i n c l u d e s  f a c i l -  
i t j c s  f o r  :,t l e a s t  one base f o r  h igh  bu r s t  r e g i s t r & t i o n ,  
F l m k  g r o u p s  u r e  r e spons ib l c  for  t h e  Corps f lanks.  

"kn n r t i l l s r y  u n i t  oper:<ting with a s e p a r a t e 

t a n k  battalion, scnds a forward observer  t o  observe f r o m  

t l ic observer  t ank  i n  Heedyunrters Conpony. C o w u n i c a t i o n  

i s  from the  SCR 508 i n  t h e  t a n k  t o  t h c  SCR 608 at  b a t - 

t a l i o n  f i r e  d i r e c t i o n  c sn te r .  The colwicn c o n t a c t  c h a n n e l  

nay bc used ( p a r ,  6 0 ~ ) .  


@ r i o r i t y  i n  se loc t ing .OF ' s  i s  d i r e c t  s u p p o r t ,  

flash, d i v i s i o n  genercl  s u p p o r t ,  Corps,t1 9 


* * * * * 
I n  th6 X I X  Corps,  where semi-pcrmncnt  ottaoht,iEnt$ w e r ~  
made .to d i v i s i o n s ,  r cqu i r e rmnt s  c o n s i s t e d  of hav ing  each  
corps  b L t t a l i o n  of a r e i n f o r c i n g  group e s t a b l i s h  s t a t i c  
obse rva t ion  pcs t s  t o  cover t h e  zone of i ts f i r e  pos-
s i b i l i t i e s .  In add i t ion  each  group h e a d q u a r t e r s  w a s  re-
qu i red  t o  n n i n t a i n  a t  l e a s t  one obse rva t ion  p o s t ,  Nor-
n d l y  a group having a g e n e r a l  suppor t  a i s s i o n  and n o t  
r e i n f o r c i n g  t h e  f i r e  of n d i v i s i s n  was r equ i r ed  t o  have 
cn ly  one obse-vation post f o r  r e g i s t r a t i o n  of 011 i t s  b a t -
ta l . ions .  The use nade o f  forward G b S € r V € r S  was d i c t a t sd  
by t h e  d i v i s i o n  a r t i l l c r y  coKA:iandsr, 

b .  I n  d i v i s i o n s  t k r e  w ~ l sa s t a n d a r d  o rgon i -  

zn t ion  of obsorvat ion d i c t a t e d  by t h e  needs of t h e  sup-

por ted  arm. This o r g a n i z a t i o n  cons i s t ed  of t h e  a s s i g n -  

ment o f  forward observers  on t h e  b a s i s  of one p e r  

in fan t ry  o r  t a n k  company and i n  slow moving s i t u a t i o n s ,  

t h e  a d d i t i o n  of f r o m  one t o  two s t a t i c  c b s e r v a t i o n  p o s t s  

per  b a t t a l i o n .  Observers from d i r e c t  suppor t  b a t t a l i o n s  

worc  no t  ass igned zoncs of obsorv3t ion but were coordin- 

a t e d  by b a t t n l i o n  l i a i s o n  o f f i c e r s  t c  o b t a i n  rr,aximm ob-

s e r v a t i o n  i n  t h b  zone of  advance o r  d e f e n s i v e  s e c t o r  of 

supported u n i t s ,  


7 ,  h t i l l e r x  & Observat ion P c s t s .  

a. Since t h i s  subjec ' t  is. covered i n  detail i n  
T h s u t w  General  Bocrd Study 'Bo', 66,  "Organic F i e l d  ArtiU.ery
+ t ~  a o m p l e t e.GbsPrvation", ' th i s  r e p o r t  will n o t  a t t empt  
analysis*. 

A s tudy  of  a v a i l a b l e  da t a  d u S t i f i e S  theb,
s t t l tonent  t h a t  the  f i e l d  a r t i l l e r y  a i r  ObqFrvation pos t
Was one of t h e  lnost va luab le  agenc ie s  a v a i l a b l e  for 
l o c a t i n g  enomy i n s t a l l a t i o n s ,  I n  cornparing the nur;ibcr 
of l o c c t i o n s  r'iade by a i r  obse rvs t ion  p o s t 3  wi th  o t h e r  
a g o r l c p s  a wide v a r i a t i o n  i s  found among un i t s .  S t a t i s -
t i c s  suppor t  t he  statement t h a t  not l e s s  tharl t e n  p e r -
cent of all Gbserved ta rge ts  were l o c z t e d  by a i r  obsorva-
t i o n  p o s t s ,  and i n  many i n s t a n c e s  t h i s  r a y  be i n c r e a s e d  
t o  50 p c r c e n t .  
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c h  Organiza t ion  of a i r  ObSLrVQtion p o s t s  fol-
lowed 0. genorol t r e n d  i n  all u n i t s  ir SPIT;& of r , inor
v a r i a t i o n s .  CoLLimndbrs a re  e l t ios t  unnnicous i n  the  op-
i n i o n  t h a t  a i r  o b s s r v x t i o n  p o s t s  i lust  bc c a p n b l c  ?f op-
e r a t i n g  under e i t h e r  c e n t r a l i z e d  c o n t r o l  G f  c o r p s  d i v i -
s i o n ,  or group o r  d e c e n t r a l i z e d  t o  ba tTal ions .  ,3:4-
Observcrs were e i t h e r  pernanent ly  ass igned  t h i s  Cuty o r  
r o t a t c d  w i t h  f o r w u r d  observcrs .  Thc m a j o r i t y  o f  zhe ar-
t i l l e r y  commndors favor eB per nanent assignm n t s cnd i n  
support  of t h i s  t h e  Wsr Dcpart ixnt  a u t h o r i z e d  f l y i n g  pny
t o  personnel  d e s i g n a t e d  & s  a r t i l l e r y  a i r  o b s e r v e r s .  

d,  It was l e a r n e d  through exper ience  t h a t  ob-
se rve r s  wcrc nuch Dore e f f i c i o n t  i f  a s s i g n e d  s e c t o r s  cf 
o b s e r v a t i o n . l r 3 , 5 . I t  was a p o l i c y  i n  nost a i v i s i o n s  f o r  
d i v i s i o n  a r t i l l e r y  t o  e s s i g n  s e c t o r s  of o b s t r v a t i o n .  
This  d i d  n o t  p r e c l u d e  r e p o r t i n g  and f i r i n g  on t a r g e t s  o u t -  
s i d e  t h e  css ignad  s g c t c r  but  d i d  g i w  tke  chscrver un a rea  
of  prirnary r e s p o n s i b i l i t y .  The nuidber ~f obse rve r s  i n  t h e  
a i r  a t  one t i u e  i n  any u n i t  depended on the i n t e n s i t y  o f  
a c t i o n  o r  r a p i d i t y  o f  novcuent.  However, it was s t a n d a r d  
p r a c t i c e  i n  a l l  d i v i s i o n s  t o  hEve a t  l e a s t  one plane i n  
the a i r  whenbvar weather c o n d i t i o n s  p e r o i t t e d .  

8. Observat ion by H i g h  P e r f a r n a m e  Planes .  

a. High perforinance a1rcrar-t; WEE used i n  a l l  
corps t o  supplenont  and extend observa t ion  i ' a c i l i t i o s  
organic  t o  f i e l d  a r t i l l e r y  u n i t s .  The o p e r e t i o n a l  t e c h -  
nique eriployed WGS b a s i c a l l y  t h e  sam i n  a l l  a r n i e s  and 
W&S r e f e r r e d  t o  3s &TY/R ( i l r t i l l o r y  Reconnaissnncb) .  

b.  I n i t i a l l y  r e q u e s t s  f o r  m T Y / R  wero processed
t h r o u b  G-2 a i r  and G - 3  a i r  channels  as  d e s c r i b e d  i n  para-
graph 10 below, but  as the.irAportance of ARTY/R b e c m e  
appcrent ,  arny a r t i l l e r y  o f f i c e r s  wcre g iven  s p e c i f i c  01-
lo t r ien ts  of d a i l y  a h *  s o r t i e s  f o r  ~ R T Y / R n i s s i o n s .  I n  
faking a l l o t n e n t s  t o  c o r p s  it fcund that an n u t o m t i c  
d a i l y  a l l o c a t i o n  of several  IGTY/B nissions t o  each corps
f a c i l i t a t e ?  p l a n n i n g ,  The p r a c t i c e  of holding s e v e r a l  
n i s s i o n s  i n  ros6rve  a t  arriy l e v o 1  f o r  ic;pror,ptu c a l l 3  a l -
lowed f l e x i b i l i t y  i n  meet ing sudden dei.cnc!s f o r  ujssions. 

c, Missions nay be c l a s s i f i e d  as  follows: 

Search n i s s i o n s  which cons i s t ed  o f  d i r -
o c t e d  search f o r  prof i t c b l e  t a r g e t s  
w i t h i n  t h e  fire p o s s i b i l i t i e s  of t h e  
corps,  

ObEerVstiOn of preor renge3  c o n o o n t r a t i o n s  
c o n s i s t i n g  3f observing and r e p o r t i n g
t h e  o v e r a l l  e f f e c t  o f  a p r e a r r a n g e d  con-
c e r t r a t i o n  3n a d o f i n i t s  t a r g e t .  

Adjustr.r.:ent r l i s s i o n  c o n s i s t i n g  of l O C Q t -
i n g  ana a d j u s t i n g  bracke t  f i r e  on a 
s p e c i f i c  t a r g e t .  

R e g i s t r a t i o n  n i s s i o n  which c o n s i s t e d  o f  
a d j u s t i n g  a s i n g l e  gun by bracke t  n e t h o d s  
on a c l e a r l y  def ined  base p o i n t  o r  check  
poin t .  
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d. P i l o t s  were b r i e f e d  f o r  a l l  miss ions  by ground
l i a i s o n  o f f i c e r s .  Br ie f ings  foz  a r t i l l e r y  f i r e  m i s s i o n s  
piere g e n e r a l l y  u n s a t i s f a c t o r y  because of t h e  t i m e  element  
involved  i n  g e t t i n g  information back from t h e  co rps  F i r e  
D i r e c t i o n  Center t o  the Photo Reconnaissance Group. F o r  
-chis r e a s o n  corps a r t i l l e r y  comanaers  d s u a l l y  p r e f e r r e d  
search  m i s s i o n s  r s t h e r  t h a n  prearranged.335 97eBrief ing 
by r a d i o s  Af te r  the  plane was i n  t h e  air a t  times proved
s u c c e s s f u l  f o r  a r t i l l e r y  missions.7 The following ex-
t r a c t  from a r e p o r t  on the Bres t  opera t ion  is an  e x c e l -
l e n t  conmentary on t h e  br ie f ing ,  of p i l o t s .  

*	 s * * * 


"WORT ON THE ARTILURY WITH TEEE vrrT cows IN THE REDUC-
T I O N  OF BRFST, 

22 August - 19 September 1944. 
"SSCTION IT SPXCIAL ARTILBRY SUaJ-ECTS. 

"6. 	 Arty/R, 

*	 * * * * 
"b. 	 B r i e f i a q  of P i l o t s ,  

(1) 	It WES i n i t i a l l y  planned t o  have on 
o f f i c e r  from t h e  Corps A r t y  headquar t -  
ers  go t o  the air  base d a i l y  with d a t a  
for t h e  b r i e f i n g  of p i l o b s  on a l l  tar-
gets planr-ea lor the  f o l l o w i n g  d a y ' s
miss ions ,  T h i s  proved i m p r a c t i c a l  due 
t o  t h o  movement of the base f i e l d  f o r  
the TAG/R ( T a c t i c a l  Reconnaissance)  . 
Group from " N E S  t o  a f i e l d  ncar PARIS, 
a p o i n t  t o o  remote t o  p e r m i t  t h e s e  
d a i l y  contac ts .  As a r e s u l t ,  it be-
came necessary t o  b r i e f  t h e  p i l o t s
while i n  t h e  a i r .  

P i l o t s  r e p o r t e d  i n  by r a d i o ,  having 
been p r e v i o u s l y  i n s t r u c t e d  on , the  l o c -
a t i o n  of t h e  ground r a d i o  se t ,  which 
was f u r t h e r  i d e n t i f i e d  by panels'dis-
played on reques t  f rom t h e  p i l o t .
P i l o t s  were a l s o  f u r n i s h a d  w i t h  a imp
showing t h e  l o c a t i o n s  of t h e  b a t t e r i e s  
t o  be used f o r  Arty/R adjus tments  to 
h e l p ' i n  de te rmining  the Gun Target
l i n e ,  each b a t t e r y  be ing  idsn t i f  i e d  
by a code l e t t e r .  

( 3 )  	Targe ts  were des igna tod  t o  t h e  p i l o t  
i n  t h e  air  by map c o o r d i n o t e s  and 
des c r ipt ion, i n c l u a  ing r o f  c r e rLce s t o  
prominent torrain f e a t u r e s  i n  t h e  v i c -
i n i t y .  L i t t l e  d i f f i c u l t y  WLS exper ienced  

- 6 -



i n  d i r e c t i n g  t h e  p i l o t  t o  any desired 
P o i n t ,  and t h i s  rnethod proved t o  have 
tha  g r e a t  advantage t h a t  t h e  t a r g e t  
O f  t h e  most importance at t h c  t ime 
the  p i k o t  repor ted  i n  fo r  t h e  mission 
Could be given p r i o r i t y ,  which would 
not have been p o s s i b l e  under  a s y s t e m  
O f  b r i e f i n g  a day i n  advance of t h e  
miss ions .  

(4) C e r t a i n  p o i n t s  which facilitate b r i e f -
ing  p i l o t s  i n  t h e  a i r  a r e  worthy o f  
s p e c i f i c  Laention! 

( a )  A gunnery o f f i c e r  i n  t h e  f i r e  
d i r e c t i o n  c e n t s r  s h o u l d ,  i f  pos-
s i b l e ,  hove a n  a i r  photo o f  t h e  
t n r g o t  area w i t h  the  s u s p e c t s d
t a r g e t  l o c a t i o n  marked on i t ,  
t o  make d o s c r i p t i o n  o f  and r e f -
c r c n c e s  t o  prominent t s r r n i n  
f o a t u r e s  easy  and. a c c u r a t e ,  

( b )  Targe t  areas should  b e  s t u d i e d  
by t h e  gunnery o f f i c e r  and 
b r i o f i n g  n o t e s  p repa red  w e l l  i n  
advance t o  avoid delay whi le  t h e  
plar,e i s  c i r o l i n g  t h c  t a r g e t  a r e a ,  

* 

( c )  

* 

s h o u l d  be agrced upon t o  p e r m i t  
a d v i s i n g  the  p i l o t  of  t h e  l o c a t i o n  
of t h b  a d j u s t i n g  b a t t o r y ,  The 
system of p l o t t i n g  t h e  b a t t e r i e s  
a t  t h e  start  of t h e  o p e m t i o n  is 
not  c f f e c t i v e ,  as it i s  impos-
s i b k  t o  p r e d i c t  t h e  d i s p l n c e -  
ments which w i l l  bc n c e s s a r y  as 
t h e  c t t a c k  develops.  

A proarrangcd mep c o o r d i n a t e  code 

* * * 
e ,  Tho amount of g e n e r a l  i n t e l l i g e n c e  on t a r g e t .  

l o c a t i o n  obte insd  f r o m  observers i n  h igh  performance a i r -
o r e f t  cannot be determined o c c u r a t e l y  s i n z c  general  i n t a l -
l igonce o f t e n  came t o  t h c  a r t i l l e r y  from G - 2  sourzus,  The 
number of mis s ions  f i r e d  by high performanco a i r c r a f t  in  
comparison t o  o t h e r  means'of observa t ion  was v e r y  low ( s e e
paragraph 26 ,  t h i s  r e p o r t  + f o r . a n  examplr:); however; i n  
most  i n s t a n c e s  t h e  a d j u s t m e n t s ,  r e g i s t r a t  ions,  e t c . ,  made 
by high perfcrmance a i r c r a f t  could n o t  hzve been p r f o r m -  
ed by any o t h e r  e x i s t i n g  ugency.3,4,5- 

9. Sourid, 

a. Thea ter  Board Report " F i e l d  A r t i l l a r y  Obser- 
v a t i o n  B a t t a l i o n s "  c o n t a i n s  a complete a n a l y s i s  of t h i s  
s ,ubjoct,  Ifl view of t h i s  f a c t  t h i s  r e p o r t  w i l l  not con-
t a i n  d e t a i l .  

b, I n  June 1939 rrBtrB a t t e r y  of the 1st F i e l d  A r -
t i l l e r y  Observat ion B a t t a l i o n  M ~ Sa c t i v a t e d ,  P r i o r  t o  
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tha t ,  t i m  t h e  1st F ie ld  A r t i l l e r y  Obsorvat ion B a t t a l i o n  
c o n s i s t e d  of a headquartcrs  and one l e t t e r  b a t t e r y .  T h i s  
unit, Was the Only observa t ion  b a t t d i o n  in t h e  Uni ted  
SLntes Army u n t i l  1943 w h m  two other  b a t t a l i o n s  W e r e  
o c t i v a t c d .  With t h i s  background and sound equipment
judged bY c i v i l i a n  expor t s  i n  seismography t o  b e , t e n  p a r s  
bchind con'ncrcial  products  used by o i l  compsnies,  suc-
c c s s f u l  observation b a t t a l i o n  commanders should bs giV€n
crcc l i t  f o r  an outs tanding  performance, 

C, Proof t h a t  sound playcd a n  impor tan t  role 
i n  tc r rge t  l O C a t i O n  is found i n  abundance i n  numerous r e -  
p o r t s  a d  records.8 As a n  example, under s t z t i c  c o n d i t i o n s  
sound ranging  averaged 750 l o c a t i o n s  per b a t t a l i o n  pe r
rnoritli on  c c t i v e  f ronts .  Rlany of these l o c a t i o n s  were rcc-
ognized  and reporttid as roving  s e l f -propel lca  guns, but 
c o n f i r m t i o n  by o ther  30urces  o f . k n t o l l i g e n c s  i n d i c a t o s  
t h a t  sound r a n g i n g  l o c a t e d  t l i e  m a j o r i t y  of enemy b a t t s r i e s  
w i t h  rcasoni lb le  accuracy, In one r e p r e s e n t a t i v e  corps 100 
sound l o c z t  ions were subsequontly i n s p e c t e d  and t h e  average  
mror o f  l o c a t i o n  vias dotormined t o  b e  156 y3rds.  An 
fil1alysiS O f  r e s u l t s  t o  be expected, had,011 thtiS€ l o c a t i o n s  
bccn accoptcd as  accura te  and _ f i r e d  on, was made by this 
corps  a r t i l l e r y  and it w2.s detcrmified t h a t  5 1  p e r c e n t
would have r e c e i v e d  e f f e c t i v e  f i r e ,  

d,  Sound l o c a t i o n s  w E r G  ssldom a c c e p t e d  by c o r p s  
c o u n t e r b a t t e r y  s e c t i o n s  as nccura t6  enough t o  warrunt  
c o u n t e r b a t t e r y  f i r e s ,  However, sound l o c a t i o n s  p r o v d
i n v a l u a b l e  i n  confirming l o c a t i o n s  determined by other 
i n t e l l i g e n c e .  Ths c o o r d i n a t i o n  between sound and photo
l o c u t i b n s  p e r m i t t e d  vary a c c u r a t e  l o c a t i o n s  o f  enerry b e t -
t a r i e s ,  This coord ine t ion  a l s o  e l i m i n i t e d  dummy p o s i t i o n s
which' w e r 6  accepted  occas ione l ly  by the phoeo i n t e r p r e t e r  
t c m s ,  3 15 I 9  

10 

1.0. Radar. 

a. The use of radar as a means f o r  l o c a t i n g
ground t r - rgcts  was t o s t o d  i n  combat by the  XV and XX Corps, 
The f o l l o w i n  e x t r a c t  from D.088:DI.4TEREPORT RO. 90 (Combat
Ohcorvntions$~ i ' i le.370.2 (G-31 ,  1 November 1944, 1 2 t h  
Army Group i s  a n  'elample of  what was' accomplished. 

* * * * * 

"Comments of O f f i c e r s  of' XV Corps A r t i l l e r y  and AAA u n i t s :  

"1, Gcincral, Thc 214th  AAA an has Gxperimented 
& t h  the usc of rEidar t o  l o c u t e  mbving ground t a r g e t s  a t  
n i g h t ,  w i t h  Rome appnrsnt success . '  The bxperimcnt was i n -
i t i a t c d  by Lt Col Carl W. Kistzmnn, CO Zlkth  U.4 Gun Bn  
and Copt Richard C ,  N a t l a c k ,  Bn Rw3.m 0. 
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" 2 .  I n t r o d u c t i o n  expporiaent,  The :fie> ~ 1 sS W -

ges tcd  when it was noted t h a t  convoys Of us vdKicle8 
showed up i n  the range  scope  of  t h e  SCR 584.4 the 
t ime,  t h e  s e t  w a s  l o c a t e d  on a. high h i l l  nnd had an ax ia l  
line of s i g h t  on the highway along which t h e  vehicles  
were moving. As t h s y  came ovor a h i g h  p o i n t  s o m  5000 
yards  awny they showed up 2 s  moving > i p s  on the rtfllgs 
scopes. The p i p  movwmnts showed up  for  3.00 to 200 Yds 
b e f o r e  bcing l o s t  among f i x e d  t c r g e t  p i p s ,  causad  by t r e e s  
and bushos, 

" 3 .  I n s t a l l a t i o n ,  Based on t h i s  o x p e r i c n c c  alld ill 
accordance with the l i n e  of 3 i&t  c h a r a c t e r i s t i c s  0.C radar ,  
an i n s t a l l a t i o n  was made i n  t h c  XV Corps arba, overlook-
i n g  enemy t e r r i t o r y .  Tho s e t  was p lacnd  as c l n n u  as pOs-
s i b l e  t o  t h e  enemy p o s i t i o n s  i n  order t o  g a t  the maximum 
response from th moving v o h i c l c s ,  wk-ich o r d i n a r i l y  show 
up q u i t e  weak on €he scope. Tho p o s i t i o n  s o l a c t o d  was 
i n  f u l l  view of t h e  enemy. For this r e a s o n  i t  was d s c i d -
ed t o  f o r t i f y  t h e  p o s i t i o n  and t o  opern tc  only u'L n i g h t ,  

"4. Operat ion. 

"a. The i n t e n t  i o n  was t o  l o c a t c ;  enorny movemcnt 
on the  roads nrd p a s s  on t h G  i r f ' o r l m t i o n  t o  COl'pS
which had s o t  a s i d e  c e r t c i i n  b n s  of: a r t y  t u  f i x  on Lho 
t x - g e t s  found. The radar  was  t o  r e p o r t  tho l o c d i i o n  and 
direction axd speed  cf t r a v e l  and t h o  a r t y  was to 03m .dtu 
t l E  p o i n t  t o  f i r e  on, then drop  R time on t u r g o b  (TOT7
shoat on it, 

Irb. The most successful n?ethoil o f  d o t o c t i o n  
found was t o  po in t  ths parabola a t  a h i g h  p o i n t  on un 
a x i a l  highway and w t c h  for p i p  C i s t u r b a n c o  'to o c c u r  n t  
the rang6 t o  the rona. Bximuth and range wuru detGlmiiiad 
from n map, A v e h i c l e  moving t h r o u g h  t h c  beam would 
cause the p i p s  a l r c a d y  g r c s s n t  from f i x e d  t a r g o t s  t o  sud-
denly  move up and down axid then s t o p  a f t o r  t h e  v s h i c l a  
had passed. I n  son15 cases when a d i s t u r b i i n c o  w::s noted 
the p i p  causicp, t h e  r e n c t i i l n  c o u l d  be n o t e d  c l n n g i n g  in 
rahge f o r  a s h o r t  d i s t a n c e .  

rrc4 Since  p o s i t i v e  d g t u c t i o n  il6ponds or1 noting 
a change i n  r ange ,  the method oinployod linli.ic?d -bhu search 
t o  roads which wers.nxi.nl  t o  t h e  radar. When dj.nturbanaes
of the p i p  o c c u r r s d ,  it was noted t h a t  t h e  tracking CUI*-
r e n t  meter of  the a u t o - t r a c k  u n i t  o s c i l l a t c d  v i z , l o n t l y
and swung m @ r E  t h a n  normal ,  Lw .it; was used  21s un s i d  I.n 
detecting rnovsmnt , 

I t 5 .  Rosul t s ,  'The o p e r a t i o n  was bcsgun on 22 Oct-
o b e r  and b y t o b c r  ;novoment had bean  d o t t j c t o d  or1 
t h r e e  roads and 011E CTOs9 road. I n  t h a  five n i g h t s  t h a t  
it WQS poss ib le  t o  o p e r a t c ,  a t o t o 1  of t w e l v e  :F i re  mis-
s i o n s  were s e n t  .inon thGse t a r g e t s .  TheTo vmo d i s -
t i n c t  change i n  tllc pace of t r n f l ' i c  r i f te r  t t le  f i r j . n g  in
each case,  md it was b o l i e v o d  t h t  s o i n ~ v o h i c 2 . c ~wore  
h a l t e d  a s  a. r e su l t  Of i%,AS cU1 GXQfl l= ,16 ,  the CI*(JSS r oad  
was watched for  seecrsrl n i g h t s  arid wFan movcl;,ont wos dot-
ec ted  it was she l l ed .  your  n i g h t s  l a t a r  tb ~ ~road: ~ 
was aga in  checked and no m o v e m n t  was d o t a c t o d ,  A switch 
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was then made t o  a d i r t  road,  where movement was d e t e c t e d  
and f i r e d  upon. This  movement a l s o  ceased, 

716, Conclusions.  

“a. The l i m i t e d  r e s u l t s  of t h e  o p e r a t i o n  were 
n z r t l y  due t o  t h e  wet weather.  ;$hen it was wet it W B S  
d i f f i c u l t  t o  p i ck  out  moving echoes from f i x e d  echoes.  
Jlhen f ixed t a r g e t s ,  such as h i l l s ,  t r e e s  eild bushes 
were wet t h e  p i p s  f r o l n  t h e n  were accentuated and ’bounced‘ 
muck liiore than when dry. This  made it diL: f icu l t  t o  d i s -
t i n g u i s h  t h e  ‘bcuncing p i p ’  caused by t h e  v e h i c l e  f rom t h e  
p i - p c a u s e d  by t h e  f i x e d  t a r g e t s .  ??hen one was d e t e c t e d  it 
soon becane  lost i n  t h e  f i x e d  echoes, 

“b .  It was f e l t  t h a t  t h e  use  of radar. f o r  
l o c a t i n g  ground tal-gets has  d e r i n i t e  p o s s i b i l i t i e s  and 
t h e  e f f e c t i v e n e s s  of our  f i e l d  a r t i l l e r y  zriight be in-  
c r e a s e d  by t h e  use OP sinall p o r t a b l e  radar  s e t s .  Ex-
p e r i m e n t s  a r e  being continued wi th  new s e t s  w i t h  a nar-
rower p u l s e  width.’’ 

* * * * * 
b. Tn another  r e p o r t  from t h e  37 Corps t h e  f o l -

lowing s ta tement  i s  nade:  

“Experience has  i n d i c a t e d  t h a t  ncciiracy o f  
tar  et l o c a t i o n  by r a d a r  i n  a proper ly  surveyed p o s i t i o n  
v a r i e s  f rom 10 t o  50 y a r d s ,  depending upon t h e  wind,  t h e  
amount of moisture  i n  t h e  a i r ,  experience of t h e  op-
, e r a t o r  and n a t u r e  of  the target. Thc uypcr lirr!it was 
seldom executed axcemt under edverse condi t ions  of  
weotker .  During the-per iod  2 1  January t o  13 pkrch 1945,
radar l c c a t e d  3 4 . ~ ~ 3  the  observed t a r g e t s . ”  percent  o f  

CYAFTTR 2 

A I 3  PHOTOS 

11. Pre-War Development, With t h e  development o f  
good cameras w i t h  81’88s could be photographed 
w i t n o u t  undue d i s t o r t i o n ,  a i r  photos became a s u b j e c t  o f  
much i n t e r e s t  t o  t h e  f i e l d  s r t i l l e r y .  Mcst o r  t h e  in-
t e r e s t  shown b y  t h e  f i e l d  a r t i l l e r y ,  hovfever, was i n  t h e  
u s e  cf a i r  photos RS f i r i n g  c h a r t s  o r  f o r  use i n  producing 
photo  maps. The v a l u e  of a i r  photos i n  i n t e l l i g e n c e  work 
w a s  r e c o g n i z e d ,  but t r a i n i n g  i n  t h e  use  of air  photos  f o r  
l o c a t i n g  t a r g e t s  was n o t  emphasized i n  f i e l d  a r t i l l e r y  
train i n g,1 

12. Developments i n  Combat. 

a .  l i a r ly  in t h e  Afr ican Campaign it becane ap-
parent  tht  f a c i l i t i e s  for secur ing  a i r  photos f o r  f i r i n g  
c h a r t s  were e n t i r e l y  inadequate .  It a l s o  developed t h a t  
wc were not  t r a i n e d  o r  equipped t o  nake T o p e r  u se  bf 
t h o  photographs a v a i l a b l e  fo r  i n t e l l i g e n c e  purposes ,  
Our f a i l u r e  t o  make e f f i c i e n t  use of  a i r  photos was mag- 
nif!-ed by t h e  f a c t  t h a t  t h e  S r i t i s h  i n  the  same theate;. 
w e r o  niaking e x c e l l e n t  u s e  o f  then? i n  t h e i r  i n t e l l i g e n c e  
york .  During t h e  Sicilian Campaign d e f i n i t e  s t e p s  were 
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made i h  improving th i s  s i t u a t i o n ,  3y t h e  tifie pl.r?ns
were under .wwf  o r  t h e  invas ion  of France I a r t i l l e r y  Con- 
mandsrs were d e f i n i t e l y  s o l d  on the value of air p h o t o s
i n  l o c a t i n g  t a r g e t s  and had i n i t i a t e d  i n t e n s i v e  t r a i n i n g  
t o  assure s u c c e s s f u l  use of t h i s  i n t e l l i g r n c e  agency .  

b. In genera l ,  the  method f o r  p r o c e s s i n g  a i r  
photos adopted by our arny p a r a l l e l e d  t h a t  usod by t h e  
B r i t i s h ,  There %re v a r i a t i o n s  in d i r f e r e n t  a r m i e s  and 
corps but t h e  fo l lowing  procedure was used g e n e r a l l y :  

R e q u i s i t i o n s  for  phctographs were  made 

by d i v i s i o n  or  corps a r t i l b r y  S-2 t o  

t h e  d i v i s i o n  o r  corps G-2. The d i v i - 

s i o n  G - 2  passed h i s  r e q u o s t  t o  corps 

G-2 a i r  and he i n  t u r n  Eade r e q u e s t s  

on the army G-2 air. A t  aruy p r i o r i t i e s  

were e s t a b l i s h e d  md r e q u e s t s  nocle on 

the  suppor t ing  a i r  u n i t  t h r o u g h  t h e  

combinod operat ions S e c t i o n  of' the  army

t a c t i c a l  a i r  ccr.x,oncl. Tho s t a f f  r c c - 

onnaissnnce s e c t i o n  of t h e  t a c t i c a l  

a i r  comiand coordinated nnd preparod 

plans  f o r  thG enploymnt ol' t a c t i c a l  

reconnaissance and photo r e c o n n a i s s n n c e  

u n i t s .  These p lans  wero t h e n  t runs- 

mit ted  t o  t h e  reconnaiasance group f o r  

execut ion.  Not E t h a t  p r i o r i t i e s  within 

the  a m y  u n i t s  were e s t a b l i s h e d  by  t h e  

a m y  cocxnnder and overall .  a i r  an6 

ground p r i o r i t i e s  by the air  C o L u " r .  


Resul t s  of missions performed were re -
portod t c  t h e  s t a f f  .reconnoi3sa1ico 
s e c t i o n  where they  were dissei . i j .nutcd'  
i m e d i a t e l y , t o  the  G-2  ( a i r )  s o c t i o n ,  
A 2 s e c t i o n ,  t a c t i c a l  o i r  coidmnd and 
the a i r  f o r c e  involved.  P i l i l t s  raturn-
ing  froti t a c t i c a l  reconnaissance  on: 
photo reconnnissanca m.issions wore in-
t e r r o g a t e d  by army ground liaison o f -
f i c e r s  wi th  the  reconnaissance  group. 
Urgent i n f o r m t i o n  was te l -ephonod by
t h e  ground l i a i s o n  o f f i c e r  d i r e c t  t o  
c o r p s  ncicding ti% i n f o r i m t i o n ,  Detail-
ed r e p c r t s  wem a l s o  phonoe Q S  g o o p  ad 
they could be a s s e n b l o d ,  They w o r e  r o l -
lowed by CI w r i t t e n  repor t  f o r  c o n f i r n a t i o n ,  

F i r s t  p r i o r i t y  photos  i n  limitad q u a n t i -
t i e s ,  u s u a l l y  th r se  p r i n t s ,  were  gen-
e r a l l y  d e l i v e r e d  by c o u r i e r  t o  co rps ,
D e l i v e r i e s  could  be m d e  i n  e i t iven  h o u r s  
a f t o r  photo reconnaissance p lanes  had 
landed.11 Q u a n t i t y  p r o d u c t i o n  could  be 
accomplished i n  24 hours,  Reports  in-
d i c a t o  thnt thesE t i c e s  wore seldorj  
a t ta ined.12 

P r i o r i t y  p r i n t s  whGn d e l i v e r s a  t o  c o r p s  
were usually d i s t r i b u t e d  two to the 
c o r p s  G-2 i n t e r p r e t e r s  and .one t o  t h o  
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CC,:ps a r t i l l e r y .  There was no 6s-
t a b l i s h e d  basis f o r  d i . s t r i b u t i o n  of 
r c u t i n a  q u m t i t y  product ion of photo-
graphs ,  bu t  G c loso  coord ina t ion  be-
tween corps and d i v i s i o n  G-2 's  and 
a r t i l l c r y  5-2 '  3 u s u a l l y  provided  t h e  
n r t i l l w y  with a f a i r  s h a r e  of the  
p r i n t s  a v a i l a b l e ,  The "fair  share" 
actually provided l i t t l e  air  co rps  
photography forwarcl of corps  i n s o f a r  as 
tke  artillery was conce rmd ,  That 
which was provided forward of corps was 
t o o  o l d  t o  be  cf  my use except  i n  
Y t a t i c . s i t , u ~ t i o n s , l ,3 ,  1 2 .  

Ground l i a i s o n  o f f i c e r s  assignee? to 
group headquartCr8 and each  squ-dr c nL~ 

wm respons ib l e  f3r b r i e f i n g  p i l o t s  
r e f e r e n c e  Lhc grouii;: s i t u &  ion mnC: in -
f m m t i o n  c':csired by ground f o r c e  u n i t s ,  

A s  an e x m p l e  of t h e  nunbor o f  o f f i c o r s  
and i.ien r equ i r ed  for nn u r n y  pho to
c e n t e r ,  the  Third A m y  Photo Ccnter  
c o n s i s t e c  o f . 2 5  o f f i c e r s  and 50 e n l i s t -
cd personnel .  The c e n t e r  was l o c a t e d  
a t  t h e  a i r f i e l d  occupied by the 1 0 t h  
Photo Reconnaissance Group. They por-
forned  i n t e r p r e t a t i o n  of air  p h c t o s
r e q u i r e a  b y , u n i t s  of the amy, inclucl-
i n g  l s t ,  2 d ,  anll jd  phase p h o t o  i n -
t e r p r e t a t i o n  r epor t s .  I n  a d d i t i o n  
they  d i s t r j  butcid. photos  f u r n i s h e d  by
thc 10th Photo  Reconnaissance Group
t o  Third Arr.Ly, i t s  corps an? 

13. ulA r t i l l c r y  Requ i remnts .  

n ,  Both v o r t i c a l  and ob l ique  pliot6s proired e s - 

s a t i c l  f o r  use by tho  f ie lc :  a r t i l l c r y .  2 3 ,  5 1  61 12. 


b. TWO tries 3f v e r t i c a l s  were used g e n o r a l l y ;  
(1)b a s i c  coverage of  tb baGtlefi8ld with -s2ales f s o n  

1/10,000 t o  l/25,OOO and (2)d a i l y  covsrago o f  onsny i n - 

s t a i l a t i o n s  t o  t l ~ 
depth  o f . h i s  long  rangc: a r t i l l e r y  w i t h  
s c a l e s  f r o r i  1/6,000 t o  1/10,000. The fcrrier waa neaeed 
down t o  include b a t t a l i o n s  and because of f'reqllont s h i f t s
of u n i t s ,  a cons tan t  resupply  w u s  r o c p i r e d .  The l a t t a r  
werc I.iost vu luab le  t o  the corps  a r t i l l e r y  fo r  c a u n t e r -
b a t t o r y  i n t o l l i g s n c e  but were requi red  ana dscd y I O W T  
ochclons whonsvor photos could. be s e c u r e d , l r  3 3  g 

c,  Obliques fiade by ~ ; L & Ipor fo r i . imca  glancs 
wcre valuable  f o r  p l ann ing  and o r k n t o t i o n  of obse rve r s  
u f  all kinds, but  there is a c o n f l i c t  of o p i n i o n  as t o  
thc: value or necessity of gridderl  ob l iques  for u s e  as 
acscribe(1.  i n  appendix V I ,  FNi 6-40.1, 3 ,  Obliques m d e  
usfifig f i r t i l l c r y  air o b s e r v a t i o n  p o s t s  are d i s c u s s e d  i n  
parngroph 17 of t h i s  r e p o r t .  

14. Adequacy Supplz,  It was f e l t  by n o s t  coil-
irrririders tht t h e  supply of uir photos  a s  t o  nu-iber wus 
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adsquete  but  t h a t  the tir.e l a g  f r o n  exposure of t h e  f i l n  
over t h e  t a r g e t  aroa t o  d e l i v e r y  of p r i n t s  WELS cxccss ivc .12  
There Ware SeVCld  causes f o r  t h i s  de lay .  One d i f f i c u l t y  
was t h a t  c 0 n " o t i o n s  with ti-e sqdadrom t a k i n g  t h c  
pkotcs were not adequate, &-other d i f f i c u l t y  was t h o  
slowness of d i s t r i b u t i o n  caused by passage th rough  t o o  
many he a d q u a r t e r s .  

15. I n t e r p r e t a t i o n ,  photo  i n t e r p r e t a t i o n  tear1 
was oriployed a t  aach corps a r t i l l z ry  f i r e  d i r e c t i o n  cen- 
t e r  or cOr?rlon5 p c s t  drjpending upon the , l e tha l  of' coordzn-
a t i n g  intelligence f r o n  the  i n t e r p r e t e r s  aril the ob-
s e r v a t i o n  b a t t a l i o n .  The i n t e r p r e t s r s  ware e s s e n t j p l  t o  
the  CoQS a r t i l l e r y  i n  order  s c c u r a t e l y  an& q u i c k l y  $0 
conf i r n  sound and f l a sh  l o c a t i o n s  and t a r g e t s  r e p o r t s d  
thmugh o t h e r  sources ,  Where two corps f i r s  d i r e c t i o n  
c e n t e r s  wcre ecployed bccauss of wide f r o n t a g e s ,  two 
i n t e r p r e t o r  t e a s  ware needed, fit d i v i s i o n  l e v e l  it 
was found s a t i s f a c t o r y  t o  nakc use of  the f a c i l i t l o s  of ' 

t h e  photo i n t o r p r e t e r  t e a  a t  d i v i s i o n  headquar te rs .3  $ 5 ~ ~ 9 9 .  

16. R o t o s  8 s  F i r i r g  Chrrts o r  Supplemnts .  Thore is 
no evidonce fro^ t t is  t h m t e r  t o  suppcr t  the pro-war G r -
t i l l m y  derKtnds for  v o r t i c a l  photos t o  bc  used as f i r i n g
c h a r t s .  A s  a s u p p l e r m t  f o r  c o r r e c t i n g  d e t a i l  on d p s
ant1 c h a r t s  ani! fo 'planning f i r e s ,  Thotos proved v a l u a b l e  
a t  a l l  l e v e l s . 1 ,  g, 9 ,  12-

17, Photos  Made bE A r t i l l e r  A i r  Observation P o s t s ;  
Thoater  General Board Report W r $ s  Fislc? A r t i l l e r y  A i r  
Observation" treats t h i s  s u b j e c t  i n  detail. F i e l d  a r t i l -
l e r y  and o t b r  l i a i s o n  p l a n e s  can and d i 8  t a k e  obl ique  
photographs of a m a s  i u e d i a t o l y  along t h e  f m n t  line. 
Tnking Edvantogo of l o c a l  breaks i n  the  weather ,  t h e y  
could a t  t i n e s  g e t  photos when high p e r f o r m n c e  p l a n e s  
wore  grounded, Delivery could 'be  xtde the night  of the 
day on which photos were t a k e n ,  and d i s t r i b u t i o n  t o  i n -  
clude i n f a n t r y  p la toons  w9s p o s s i b l e ,  A r t i l l a y  c o u - a n d e r s  
do  not f e e l  thai  those photos reo lace  air f o r o e  obliques . 
which cover  a r e a s  deep i n t o  the e n m y  t o r r i t o r g .  However,
it is  b e l i e v e d  tbt  obl iques  takcn by  a r t i l l e r y  p l a n e s  
supplement the a i r  f o r c e  p i c t u r e s  tlrd z r o  of g r e a t  valuo 
t o  both t h e  a r t i l l e r y  and infantry.3r J 9 *  

CHKPTER 2-
SHELLIYG REPORTS 

18. Backgrmnd, The s t u d y  of s h e l l  c r a t e r s  an6 
t r a c e s  t o  JcterrLine both d i r e c t i o n  ard range t o  t h e  can-
non which f i r b d  the p r o j e c t i l e  cannot be cons idered  as  
new technique.  Stui i ies  concerning t h i s  s u b j e c t  had been 
mcle nrd r e p o r t e d  on by t h c  FicjlG Artillery Board onl: 
F i e l d  A r t i l l e r y  School ;  b u t ,  l i k e  o t h m  m a n s  of' t a r g e t
l o c a t i o n ,  l a c k  of er-phasis i n  t r a i n i n g  p r i o r  t o  t h i s  war 
r e l e g a t e d  t h i s  subjcot t o  t h c  stzttus of f'orgottsn t s c h -
nique. A s  a i s a t t e r  of i n t e r s s t  the  f i r s t  p r a c t i c a l  USE 
L-olle of s h e l l i n g  r e p o r t s  by US m t i l l e r y  a g a i n s t  t h e  
Ger:x~ns i n  t h i s  wnr was i n i t i a t e d  by Captain George
h'iorgan, S-2, of tho  3.2.:. F i e l d  A r t i l l m y  B a t t a l i o n  cf t h e  
1 a t  I n f a n t r y  Div is ion ,  I n  Deceribcr 1942 when t h i s  bn t -  
t n l i o n  was suppor t ing  t h E  78 I n f a n t r y  Div is ion  ( B r i t i s h )  



a t  Me'gsz-El-Bab, T u n i s i a ,  Captain Morgan b c c m e  in -
t e r e s t &  i n  s h e l l  c r a t e r s  ?.nG fragrients  and conpi l -ef i  a 
re feronce  r x n u n l  f o r  h i s  own uso,  L a t e r  he becam as-
s i s tc lc t  m u n t e r b a t t e r y  o f f i c e r  of t he  I1 Corps bya d L  

cuubining t h e  r e s u l t s  of h i s  research  with C n t a  o b t a i n -  
c?. f ror :  the 1 and 8 Arnio s ( B r i t i s h ) ,  he-was  able t o  
pr0Luce.a r e f e r e n c e  rianual p a r t  of which, i n  one fern Or 
cnothcr , WAS used by  cOunl6rbot tery i n t c l l i g s n c s  p e r -
s o m e 1  i n  t h i s  t h e a t e r ,  

19. kvelopLlcnt ,  

a. P r i o r  t o  the  invas ion  of F r o n c e , l E s s o n s  
1l:arnet.l i n  cor.baz i n  A f r i c a ,  S i c i l y  snJ I t a l y  had r e c e i v -
e-', wi2e Z i s t r i b u t i o n  a o n g  US f o r c e s  sche&uleL for P A T -
t i c i p c t  i o n  i n  t h e  invas ion .  B r t i l l s r y u e n  i n  a l l  echelons 
wore awme of t h e  i f iportnnce of s h e l l i n g  r e p o r t s  and t r a i n -  
i n g  r e f l e c t e d  t h i s  a t t i t u d e .  

b. I n  a(. ldit ion t o  the t r a i n i n g  r e c e i v e d  by
f i e l d  a r t i l l e r y  p e r s o n n e l  an i n t e n s i v e  e d u c a t i o n a l  Cai.1-
pnign was i n i t i a t e 2  by t h e  F i r s t  Ax;y A r t i l l e r y  O f f i c e r  
t o  a c q u a i n t  o t h e r  branches  with t h e  1;eaning and. i U p O r -
tnnce 'of t h e  riilit o r y  te rc i  l l s h e l l r e p t t .  I tShol l ropt t  for1;lS 
and corJpicto i n s t r u c t i o n s  were g iven  n wide d i s t r i b u t i . o n  
en?. by D-Day the  Y o r g o t  t e n  technique" hac? been  rovived. 

c, The o p e r n t i o n n l  proceclure edopted by e a c h  
corps  f o r  o b t a i n i n g  s h e l l r e p s  var leJ .  a f t e r  exper ience  i n  
coilbat. I n  som c3rp3 s h e l l r e p  t e a m ,  u s u a l l y  c o n s i s t i n g  
of t w o  :.;en equipped wi th  on a z i m t h  rmasurLilg i n s t r u m n t  
unfL c a l i p e r s  f o r  r i k u s u r i n g  s h e l l  fragr;cnts, wore r o q u i r e d
cf oach' b a t t s l i o n  and group kies9quarters.  In one c o r p s
three"cezxLs p e r  b o t t d i o n  were r equ i r e2 ,  w h i l e  i n  an-
cthcr s p e c i a l  alphasis w:as placsi :  on forwnrd o b s e r v e r s  
an,: liaison o f f i d e r s  o b t o i n i n g  s h e l l r o p s  with no s p o c i a l
t e m s  r e q u i r e d . 1 ,  3 7  9. 

20. U s e  Made c h e l l r e p s ;  Thc f o l l o w i n g  e x t r a c t  
f r c n  t t T h c T I z p s  i n  Col.b&tt', \ l a te& 1 3  August 1944. -
8 May l 9 b 5 .  o u t l i n e s  i n  d e t o i l  the tvDica l  use rJ&G of 

" 8 .  S h e l l r e p s .  k , she l l . r ep  i s  a.report of h o s t i l e  
s h e l l i n g  which coiitE'.iIis, as a Lhii.:uri, i n f o r r a t i 3 n  on 
inpnact a r e a ,  on8 tile t i l &  ane d i r o c t i o n  froi.l which t h e  
shelliw caco,  If p o s s i b l e ,  j . t  s h w l d  also i n c l x i e  a n g l e
of f a l l ,  t im s h e l l i n g  began and t i u s ' c e a s o d ,  nunber  of. 
h o s t i l e  guns ,  t y p  o f  s h e l l ,  and f u z e ,  n u b e r  of shcils, 
nwiber of duds ,  n a t u r e  of f i r e ,  t a r g e t  and Jwinge. ?he . 
MITC itei;.s i n c l u l e d  and t h e  h igher  the d e g r e e  o f  a c c u r a c y ,  
t h e  i.inre vnliie i s  tho s h e l l r e p ,  

"a, Shel l reps  ane classec: as ( . g e n e r a l 1  ani1 
' t e n r i l .  A genei-a1 s h e l l r e p  i s  o f  o p p r o x i m t e  a c c u r a c y  t,y 
t o  t i r g e t  area and d i r e c t i o n  of f i r e ,  1t.i.s t h a  k i n d  of 
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r e p o r t  which [,light be expeptod t o  COIE f r o n  i n f a n t r y  o r  
e n g i n e c r s  o r  o t h e r  u n i t s  not p r i n a r i l y  concerned w i t h  a r -
t i l l e r y .  On the  o ther  hand; a ' t e a "  shellrop i s  o f  
survoyed accuracy (See VIIS, AnnrjX A), 

"b. Enoh a r t i l l c r y  b n t t a i o n  r:.ointnined t h r e o '  
two-man s h e l l r e p  t e a m ,  eaqh higher  hcudqu;ir;ters llnd ono') 
and t h @  observation b o t t a l + o n s  rx.intained f o u r .  ( I n c l  3 ,
Annex A ) ,  These t e a m  h a d ' t o  bo s e l e c t e d  an?, t r i l i n o d  
and. tiCiCle r c s p o n s i b l e  f o r  t l i o i r  work i n  the saL;e 1-unner 
a's Q so l tde r  f i l l l n g  n !?/o p o s i t i o n  was r e s p u n s i b l o  T o r  
h i s  work. D i r e c t  support  b u t t o l i o n s  o b t a i m d  r e p o r t s  o f  
s h o l l i n e ,  i n  m o m  occupiad 'by tho i n f a n t r y  o r  ari;!or, and 
o t h e r  b n t t n l  ions  anL1 highor  h e a d q u a t o r s  w e r o  r e s p o n s i b l e
f o r  a r e m  w i t h i n  1500 ydrds of  t h e i r  i n s t a l l n t i o n s .  I n  
p r a c t i c e ,  t h e r e  Was no l i d t  o f  r e s p o n s i b i l i t y  f o r  o t h a r .  
b a t t a l i o n s  and hi&icr headquar tors ;  i n  one i n s t m c c ,  a 
t a m  from t h e  FDC h o v e  12 r: i les t o  g e t  a toall: s h e l l r e p .  
The s i g n i f i o u n t  rlirfwrcndo b o t w e o n  tear2 and Canern1 s h e l l -
r e p s  i s  not  i n  t h e  nuibor of r a n  r.iukin&.tho r e p o r t s  bu t  
i n  thtj  Gogroo of occurnoy. S e v s r z l  J x n ,  w i t h  i n s u f f i c i e n t  
t r a i n i n g ,  o q u i p m n t  or in tc roe l ;  n i g h t  t u r n  i n  a r e p o r t
which was So gonara l  as  t o  bo  without  va;ue, whereas ode 
nan,  p r o p e r l y  aquipped wVth r a a a u r i n g  l instrur ients ,  t r o i n -
i n & and aourage ,  turnoit i n  r e p o r t s  which r e s u l t e d  i n  t h e  
e l i n i n , . t i o n  of f i r e  on o m  own .trcops an: d e s t r u c t i o n  of' 
onony r.iut e r i01, 

t t c I  Location o f  a r t i l l e r y  by s h e l l r o p s ,  I n  
t h o o r y ,  t h o  intersection of two o r  i'ioro s h c l l f o p  rays
of' t h e  sw:i c a l i b e r  on thc coun:erbc,ttsry c h n r t  would 
i n d i c a t o  t b a  p r e s m c o  o f  a b a t t e r y  i n  the v i c i n i t y  of 
tho  i n t o r s e c t i o n ,  Th i s  could not be regarded as the  pos-'
i t i v e  l o c u t i o n  OT a b a t t e r y ,  howcver. ThErre nay bo two  
b a t t e r i e s  of tho  sam c n l i b w ;  one somwhcrc along t h e  
l e n g t h  of ~ , u c hr a y . '  Judgrmnt, CIS i n  a l l  phnsos of 
count o r b a t t c r y  work, w : i s  LION il-iportant t h a n  r.lochanical 
operation. Tho @reaiiirll.cui;c!d by the  i n t e r s e c t i o n  shoulci  
bo  oxslnined through s o r x  o t h w  ugoncy: P h o s o s ,  a i r  OPr8 
and tho  sound bnse covorinc tho l o c a l i t y  shaulil be a l e r t -
aG. If, socio o t h u r  souroo corroborated t h e  s u s p i c i o n
arousud by the s h e l l r o p s ,  t h m Q  nay bo 8. p r o f i t a b l 6  plnce 
t o  s h o o t ,  

In o s t a b i l i z b d  s i t u a t i o n ,  aril over a 
por io i l  of t h D ,  a nuribor o f  s h e l l r e p s
iiny i n t o r s o c t  i n  a n  n r e a ,  an9 t h i s  
w i l l  bo f a i r l y  cOnclusivc as t o  a 
bat t o r y  l o o n t i on, Gerrdan a r t i l l e r y  
was i n  tho p r u c t i c e  of novirig f r c -  
quen%l.y, howover, and s h o l l r o p  r a y s
mor0 t h a n  t h r c o  o r  f o u r  days old ' 
b o c m o  rr is loading.  F o r  t h i s  r c a s o n ,  
tho  c o u n t a r b b t t e r y  c h a r t  w u s  c learod  
p o r i o d i c u l l y .  

'Id, Act ion t a k e n  o n . s h c d r c p s ,  Unless  a 
1 s l e e p o r '  p o l i c y  was i n  e f f e c t ,  p r i o r  t o  a p r e p a r n t i o n ,  
a t o a n  s h e l l r e p  was fo l lowt jd  up wi th  f1 f i r e  i i iusion. In 
tha caso  of a genorul  s h e l l r e p ,  nn efrort  was l a d e  t o  
h iprove  tho d a t a ,  and if t h i s  ms imposs ib le  and our  
t r o o p s  wero ba in& bothered,  a i r i s s ion  wu8 f i r e d  on a 
b n t t o r y  l o c a t i o n ,  
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(I.) A s h e l l r e p  p l o t t e d  on the c o u n t e r -
b a t t e r y  c h a r t ,  should be an a r r o w  
poin t ing  t o  an orfencing h o s t i l e  b a t -  
t e r y ,  A team s h e l l r e p  was r e g a r d e d  
as  being accura.te w i t h i n  LOO m i l s  and 
a l l  h o s t i l e  b a t t e r i e s  w i t h i n  100  m i l s  
of the  s h e l l r e p  r a y  were t i e d  i n ,  I n  
the event  t h t  tk s h e l l r e p  i n d i c a t e d  
s e v e r a l  locat  i o n s ,  the c o u n t e r b a t t e r y
o f f i c e r  had t o  use h i s  judgment and 
experience i n  determining which one '  
was f i r i n g .  Cal ibcr ; s lope  of f a l l ,  

flash-bang'  i n t e r v a l ,  t e r r a i n  and 
map s t u d y  cont r ibu ted  t o  t h c  making
of a n  i n t e l l i g e n t  d e c i s i o n ,  If t h e  
counterba t te ry  o f f i c e r  was u n d e c i d e d  , 
betweon two o r  t h r o e  l i k e l y  p r o s p e c t s ,  
the p r a c t i c e  WGS t o  recommend t o  t h e  
S - 3  t h a t  all be f i r e d .  

( 2 )  She l l r eps  enabled the S-2 t o  gauge  t h e  
volume of enemy f i rs .  Team s h e l l r c p s  
were necessary t o  de te rmine  t h i s  ac-
curately, General shol l re r ,s , from i n -
experienced t r o o p s  or t r o o p s  n o t  f a -
i l i a r  w i t h . a r t i l l e r y ,  wcre a p t  t o  b e  
misleading.  Gresn t r o o p s  e i t h o r  c las ;  
sed heavy s h e l l i r e  as l n o t  so  bad1 o r ,  
mors f r e q u e n t l y , c h a r a c t e r i z e d  light
s h e l l i n g ,  mor ta r  f i r o ,  or n e b e l w e r f e r  
f i r e  as heavy onemy a r t i l l e r y  f i r e ,  
To c o r r a c t  t h i s ,  areas where  enemy
f i r e  could be c x w c t e d  wcre d e t e r m i n e d ,  
and t r a i n e d  s h e l l r e p  t e a m s  p o s t e d  t h e r e ,  
The miss ion  o f  t h e s e  t o m s  was t o  re-
por t  a c c u r a t e l y  t h e  k e n s i t y  of the 
oiiemy f i r e  and to o b t a i n  t o a m  s h e l l r a p s  
which would aid t h e  c o u n t e r b a t t e r y  
s e c t i o n  i n  s i l e n c i n g  the f i r o ,  These  
s l io l l rep  t e a m s  were n a i n t a i n e d  a t  a l l  
br idge  s i t e s  d u r i n g  and o f t a r  t h e  c r o s s -
ing  of the  Gauer Rivw i n t o  t h e  
S i e g f r i e d  l i n s .  The teams w e ~ eefz: 
f e c t i t - e ,  They were usually posted i n  
p a i r s ,  one tom on each bank o f  t he  
r i v e r  a t  each  c r o s s i n g  s i t e ,  Communi-
c a t i o n  wiis by both r n d i o  and wire,
al though messengers were s o m a t i n e s  
used,  

( 3 )  	Act ion  taken  on a s h c l l r e p  w a s  always
r e p o r t e d  t o  t h e  u n i t  s u b m i t t i n g  t h e  
sl-iellrcp.  One of the o f f i c e r s  in 
t h o  s-2 s e c t i o n  was r o q u i r e d  t o  t e l e -  
phone an o f f i c e r  i n  thc u n i t  making 
the r e p a r t ,  g i v i r g ' o  s h o r t  a c c o u n t  of 
what had been  d o n e ,  i , e , ,  ' y o u r  she1. l -
rop number 1021 t i e d  i n  w i t h  one of 
the sound l o c a t i o n s 1  b a t t o r y  CD, and 
we a r e  p u t t i n g  f o u r  ba t t a l ions  on i t ;  
your b a t t a l i o n  w i l l  be one of t h o s e  
t o  f i r e '  ; o r ,  'your  s h e l l r e p  i n d i c a t e s  

- 16 	-



a c t i v i t y  from an a r e a  whcre we had 
no p r e v i o u s  i n r a r m t i o n  on German 
artillery; we hxva t h e  cub planes
looking that m e a  bvw and have ro-
quostcd p i n p o i n t s ' .  I n  the l t t t c r  
case ,  i f  a b a t t e r y  s u b s e q u e n t l y  was 
l o c a t e d  b h i c h  t i e d  i n  w i t h  t h e  s h e l l -
r e p ,  no *mat te r  hcw much l a t e r  t h e  
un i t  wcs given  this i n f o r n a t i o n . l t  

* * * * * 
21. Mortnr  Reports,  

a. Although t h i s  s u b j e c t  WQS t r e a t e d  by a r t i l -
leryrnen i n  tb sane ca tegory  as s h e l l r o p s ,  it wzs of more 
s p e c i a l  i n t e r e s t  t o  the i n f a n t r y .  T k  high c a s u z l t y  r a t e  
caused by m o r t a r  f i r e  and the extreme d i f f i c u l t y  cncount -  
ered i n  l c c a t i n g  t h b s e  woopons by ground or air  o b s e r v a t i o n  
r e s u l t e d  i n  e x h a u s t i v e  r e s e a r c h  f o r  mechanical. mcthcils of 
l o c a t i o n ,  

b, Train ing  C i r c u l a r  No, 7, War Department , 

2 1  r ' e b r w y  1945,has 2s i t s  s u b j e c t  counter  mor ta r  t ech - 

nique.  The QPpnndiX t o  this c i r c u l a r  e x p l a i n s  z e t h d s  of 

e s t a b l i s h i n g  approximate d i r c  c t i o n  a d  rango by exomin- 

n t i o n  of m a r t m  shell c r a t e r s .  111 ccmbnt , t h e  I tmortrept1 

(mortar r e p a r t )  descr ibed  i n  T r a i n i n g  C i r c u l a r  No. 7 

proved of  l i t t l 6  value becausc of' t h e i r  i n a c c u r x y  and 

thG t i m  k g  betwLsn t h o  s h c l l i n g  and t h b  r e p o r t  r c a c h - 

i n g  t h e  a r t i l l e r y .  


22. Value of Shellrep.  I n  sumnnriaing, it can  be 
s t a t e d  thdt s h e l l r e p s  were not  used Q S  a p r i m r y  means 
of l o c a t i n g  oncmy a r t i l l e r y  b u t  wer6 of g r c o t  va lue  i n  
confirfning l o c a t i o n s  m d e  by s u n d ,  photos ,and o t h e r  
a g e n c i e s ,  h d i t i o n a l  p c r ~ o n n e l  f o r  s h e l l r e p  t e m s  werE 
not r c q u i r e d  a s  t h e  personnel  so employed could  be s p a r e d  
f r o m  o thor  d u t i e s ,  The counter  m o r t a r  c r g c n i z u t i o n  and 
o p e r a t i o n  proscr ibed  by Trrr ining C i r c u l z r  No. 7 ,  War 
Department 21 February 1945 was v a l u a b l e  f o r  t h o  e m p h a s i s

bu t  i t  d i d  n o t  

CHAPTER 4 

MISCELLANEOUS SOURCZS OF INTELLIGXNEC 

23. General .  The focal p o i n t  For a l l  m i s c e l l a n e o u s  
a r t i l l e r y  i n t e l l i g e n c e  was t h e  corps o r t i l l c r y  5 - 2  s e c t i o n ,
B a t t a l i o n s ,  g roups  ~ r dd i v i s i o n  n r t i l l o r y  gn thc r sd  and 
used a l l  , a v a i l a b l e  i n t e l l i g e n c e  concerning t h e i r  l o c a l  
problems,  h t  it was a t  corps that the i n t c l l i g e n c e  f o r  
tk !?big pictuuro" WIS coord ina ted  t o  produce t a r g e t s ,  ' 
HGre r e p o r t s  from p r i s o n e r  of war i n t e r r o g a t  ion  t e a m s ,  
sp io  s, f r i o n d l y  c i v i l i a n s  and o t h w  s o u r c e s  ware s tud i td  
and c o m p r e d  w i t h  photo ,  s o u r d ,  radar ,  s h e l l r d p  und 
o t b r  loc:.tions t o  g ive  the  corps a r t i 1 l . e ~  cosrmnder 
accuf-ate t n r g o t  l o c a t i o n s  on r h i c h  t o  base h i s  f i r e  
p l a n .  
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24.  P r i s o n e r  of  War Reports. 

a. Direc t  i n t e r r o g s t i o n  of prisoners of war 
by a r t i l l e r y  porsonnol  WGS seldom attempted. R e p o r t s
i ' r3m prist ir-or of w:r i n t e r r o g a t i o n  teams were normally
secu red  through l i a i s o n  w i t h  d i v i s i o n  nnd c a r p s  G - 2  
s e c t i o n s ,  however, i t e m  of  i n t e l l i g e n c e  of  unusus l  in -  
t e r c s t  wort: sometimes secured f r o m  f o r w u d  obse rve r s  and 
l i a i s o n  o f f i c e r s  who were g i v e n  the i n fo rmc t io  
t s r r o g a t o r s  w i t h  t h e  i n f a n t r y  regimEntz.2, 3 ,  g.b' in-

b. P r i s o n s r  cf wm r e p o r t s  were not  accep ted  
c s  an accur i l to  mxns of lcicating t a r g e t a  but t h e y  were 
va luable  in i n d i c a t i n g  target  ' areas  and in confirming
o t l c r  sou rces  of i n t e l l i g e n c e .  

25,  Espionage, Captured Maps o:id Docurcents , Frisndly
C i v i l i a n s .  T'hese throe sources  of i n t e l l i g e n c e  m e  
i roupsB  t o g c t h c r  becausc of t h e i r  coralon source  i n s o f a r  
cs tho  f i d d  a r t i l l e r y  was csnccrncd. These t y p e s  of 
i n t a l l i g c n c e  wore dlwciys secured through G-2 channe l s  znd,  

' 

l i k e  pr isoner  of  war rEpa r t s ,  were most valunbl6 'in con-
r iming  or  i n d i c c t i n g  loca t ions .  

26. Comparison of Lcthods o f  Targct Location. The 
c h a r t  below is 0 coitinilction of  cnerlv b a t t e r v  locations 
rLndc. i n  o m  corps  o v b  a p o r i o d  of n i n e  nuntks  whbn t h i s  
corps  WZY a c t i v e l y  cng;god. T h i s  rLcord i s  included a s  
a p d r t  of t h i s  r e p o r t  bccnuse it  is t h e  nost c o n p l s t e
dats o f  t h i s  kind t h d  could be fc;und. It is b e l i c v s d ,  
Prom a s t u d y  of o tha r  r e c o r d s ,  t h a t  t hese  d a t a  are rep-
r u s i n t a t i v e  of t h e  t h t a t e r .  Fixcd as used below mans  
l o c c t e d  w i t h  s u f f i c i o n t  accuracy t b  w-rrsnt t h e  p l a c i n g  
of f i r e  on t h c  t c r g o t .  

FMEb 

i 1 $ rmoto 3 I * I 

I I rAir1Int.w- iFrisonersrForward *Other I 


Date :SoundiFlash: OP!- War I Oboerve-sl Total 


3 13 92 
1 1 135 

6 815 18 6 
6 11 

37 

1) 36 144 

16 3 91 

6 16 70 

5 41 
34 

180 
357 

6 44 267 
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PART TWO 

FIRE D I R E C T I O N  

C W T E R  1 

D E V I I Z ~ ” T  OF FIFE D I E C T I O N  

S E C T I O N  1 

GEbZRAL 

27. Def in i t ion .  P i r e  d i r e c t i o n  is the  t a c t i c a l  com-
mand of one c r  more a r t i l l e r y  u n i t s ,  f o r  t h e  purpose of 
b r ing ing  t h e i r  fire t o  bear  upon t h e  proper t a r g e t  a t  the 
proper t ime. (n\f6-20)  

3.6. F i e l d  A r t i l l e r y  i n  Combat. The a b i l i t y  o f . t h e  
f i e l d  a r t i l l e r y  ‘to de l ive r  effectLve Eassed f i r e s  with 
spead and accuracy over  a zone of g r e a t  w id th  ana d e p t h
wa8 apparent from the  f i r s t  a c t i o n  i n  vbich f i e l d  ar t i l -
lery g a r t i c i p a t e d  i n  t:As war. This  success was possible
‘through the  progressive development of gunnery technique
between World War I m d  World War 11, oohbined wi th  a 
s tandard  type  t r a i n i n g  f a r  all f i e l d  a r t i l l e r y  u n i t s ,  

SECTION 2 

BACKGEtOUND 

2 9 ,  General. The miss ion  of f i e l d  a r t i l l e r y  i n  
World dar-11 was l;helsam - tha% cf r e n d e r i n g  f i r e  
suppor t  t o  the o t b r  arms. F i e l d  a r t i l l s r y  was and i s  
considered as  a supporting arm, and every  e f f o r t  i n  th6  
improvement of f i e l d  a r t i l l e r y  technique  h a s  been toward 
inc reas ing  t h e  speed and i n t e n s i t y  of t h e  f i r e s  d e l i v e r e d  
i n  suppor t  of othcr arms, The developuents i n  f i r a  ciir-
e c t i o n  s i n c e  tho  l a s t  w a r  h a w  been one’of t h e  major im-
provefflents i n  f i e l d  a r t i l l e r y  technique. 

3 0 ,  Firs Direc t ion  in V o r l d  War I, F i r e  d i r e c t i o n  
i n  bu’orld 8 a r  I was not 8 0  h igh ly  c e n t r a l i z e d  as i n  t h e  
second world war, x r t i l l a r y  f i r e  was f l e x i b l e  but because  
of poorer  corrfinunications, S l O W 6 r  t r a n s p o r t a t i o n ,  hnd mora 
cumbersome technique the  maneuvering of fire could n o t  
be accomplished so r a p i d l y ,  The fiassing of a r t i l l e r y  fire 
W ~ S .accomplished by massing guns r a t h e r  than by caneuver -
ing th3 f i r e  of fewer guns t o  accomplish the  S B ~ Gend. 

31.  Development i n  Lethods of De l ive r ing  Fire. 
a, I n  the  pe r iod  between the  t w o  wars t h e  t e c h -  

nique of f i r e  d i r e c t i o n  was  improved cons t an t ly  with t h e  
g r e a t e s t  improvements baing made i n  the f i v e  y e a r s  j u s t
p r i o r  t o  t k c  second wor ld  war. 
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b. I n  t h e  e a r l y  employment of Tire d i r s c t i o n  
t h e  a c t u a l  c a l c u l a t i o n  of  d a t a  f o r  t h e  guns was accomplish-
cd a t  t h e  b a b t e r y  l e v e l .  'The higher a r t i l l e r y  h e a d q ~ a r t e r s ,  
f r o m  b a t t a l i o n  t o  b r i g r d e ,  des igca ted  how, when, and w h e r a  
t h e  f i r e  would be placed. T h i s  procedurc workrsd very  w e l l ,
bu t  t h e  d e c e n t r a l i z a t i o n  of  t h e  computation of da ta  t o  b a t -
t e r i e s  and t h e  use of t a b u l a r  f i r i n g  t a b l e s  i n s t e a d  of 
g r a p h i c a l  f i r i n g  t a b l e s  slowed the  d e l i v e r  of f i r e .  

C .  The first s t e p s  away from the d e c e n t r a l i z a t i o n  
of computa t ion  O f  f i r i n g  d a t a  came with the b a t t a l i o n  op-
e r a t i n g  t h e  f i r i n g  char t  and sending  ronge, d e f l e c t i o n ,  
and  a l t i t u d e  t o  t h e  b a t t e r i e s  t o  bC; converted i n t o  f i r i n g
data  f o r  t h e  guns. This  procedure speeded up t h e  d e l i v e r y  
of f i r e ,  

d.  The f i n a l  s t e p s  i n  t h e  improvemcnt of d e l i v e r y 

of f i r e  came when conputa t ion  of f i r i n g  d a t u  was c e n t r a l - 

i z e d  a t  b a t t a l i o n  l e v e l .  T h i s  procedure speeded t h e  

d e l i v e r  of m a s ~ ~ d  F u r t h e r ,  w i t h  the  adven t .o f  
f i r e .  

g r a p h i c a l  f i r i n g  tab.les and b e t t e r  communications , the 

d e l i v e r y  of a r T i l l o r y  f i r e  was poss ib l e  i n  a m a t t o r  of 

minu tes .  The i n t e n s i t y  of tho f i r e  dBpended upon t h o  

n W b e r  of b a t t a l i o n 9  c o n t r a l i z e d  under the  contr.01 of one 

commander. 


32, $inproverunt af Transpor ta t ion .  Tho o3her f a c t o r  

v i t a l  t o  ire d i r e c t i o n  was t h e  n e c e s s i t v  for cormanders 

t o  bo a b l e  t o  maneuver a r t i l l e r y  u n i t s ,  The a b i l i t y  of 

commanders t o  move a r t i l l e r y  u n i t s  r a p i d l y  where ana w h e n  

r e q u i r e d  by t h c  s i t u c < t i o n  improved i n  d i r e c t  p ropor t ion  

t o  t h e  improvoments i n  spccd and d u r a b i l i t y  of a r t i l l e r y 

t r a n s p o r t a t i o n .  S ince  t h e  improvement i n  t r u n s p o r t a t i o n  

between t h e  two wars followed t h e  t r a n s i t i o n  from horse,  

drawn t o  powerful motor veh ic l e s ,  t h o  s t r a t e g i c a l

and t a c t l c s l  m o b i l i t y  of f i e l d  a r t i l l e r y  i n  t h i s  war w a s  
f a r  s u p e r i o r  t o  t h a t  i n  ; i o r l d  War I. 

SECTIOK 2 
LEVELS OF FIPS D T R E C T D  

3 3 ,  Gonera l .  F i r e  d i r e c b i o n ,  o r  t he  m n e u v c r  of ar-
t i l l e r y  firo, i s  poss ib l e  t h m u g h m t  a11 echelons of m-
t i l l e r y  f r o m  b a t t e r y  t o  army, The i r s t h O d 3  o f  accomplish-
i n g  f i r e  d i r e c t i o n  a t  the  va r ious  l e v e l s  of a r t i l l e r y  com-
mand a r c  dependent on numerous f a c t o r s .  I n  o r d e r  t h a t  
f i r e  d i r e c t i o n  i n  all Echelons of f i e l d  a r t i l l e r y  may be 
b a t t e r  u n d e r s t o o d ,  t he  nieans of a c c m p l i s h i n g  it i n  each 
cmn"md a r o  d i s c u s s e d  below. 

34, B a t t a l i o n  F i r e  D i r e c t i o n ,  The b a t t a l i o n  com- 
mander i s  the commandor most m m a t e l y  concerned with 
t h e  d e t a i l s  of fire d i r e c t i o n .  His f i r e  d i r e c t i o n  f u n c t i o n s  
r e s u l t  i n  t he  t r a n s l a t i o n  of tho genera l  f i r e  mis s ions  
of h i g h e r  commanders and tho r e q u e s t s  for f i r e  by ob-
Servers  i n t o  firing d a t a  f o r  t h e  b a t t e r i e s .  (m 6-101) 

35. D l v i s i o n  A r t i l l m y  Fire Direc t i cn .  The d i v i s i o n  
a r t i l l e r y  commander d i r e c t s  t h e  f i r e  of the d i v i s i o n  u r t i l -  
l e r y  by organizing t h e  a r t i l l e r y  far combat; by a s s i g n i n g  
p o s i t i o n  aflas; by a s s i g n i n g  zones of f i r e ;  by d e s i g n a t i n g  

- 22 -



s p e c i f i c  i m p o r t a t  t a r g e t s  o r  a r e a s  t o  be covered  by f i r e ;  

by P r o c m i n g  Qnd a l l o c a t i n g  m u n i t i o n ;  and by coord ina t -  

i ng  f i res  and displacorrlcnts. (a;6-100) 

3 6 - Gro?lp Direc t ion .  The f i r e  d i r e c t i o n  rsspon-
s i b i l i t i e s  of t h e  group cosxsnder arc the s m c  as t h o s e  

far  the d i v i s i o n  a r t i l l m y  commander excegt t h a t  sme of 

t h e  gl'oup COrimndGr's func t ions  m q  be p resc r ibed  by t h e  

c n r p s  a r t i l l e r y  ' o r  o ther  a r t i l l e r y  c o m n d e r  under whom 

hc i s  o p s r a t i n g .  


37. B r i m &  Fire Direc t ion .  The f i r e  f i i r e c t i o n  rospon-  
a i b i l i t i e s  of t h e  f i e l d  a r t i l l i r y  br igade  c o m L a d c r  nro 
t he  same 0 s  t h o s e  of the group c o m d c r .  HOW~VBI: ,t h e  
br igade  comander  v r i l l  b e  COnCernQd with groups of artil-
l c r y  i n  a d d i t i o n  t o  b a t t a l i o n s .  

38.  Corps Fire Direc t ion .  The corps  a r t i l l i r y  com-
m n d w  c o n t r o l s  thc f i r e  pmGr of co rps  a r t i l l e r y  b y  orgnn-
iz ing  the  a r t i l l e r y  f o r  combat; by a s s ign ing  p o s i t i o n  
a r e a s ;  by assigniilg ana coordin5tiing zones of f i r e  t o  in-
Sure the n3Ssing of f i r e  i n  suppor t  of t he  c o r p s . a c t i o n ;
nnd by coord ina t ing  f i res ,  r e g i s t r a t i o n s ,  mrvi ;y ,  com-
munica t ion ,  observc t ion ,  and displacements.  The degree  
Lo which f i r e  d i r e c t i o n  i s  exe rc i sed  dspends p r i m a r i l y  
upon tk degree  t o  which  ope ra t ions  ar@cen t ra l i zed .  
("I6-100) 

39. Fire Dircc t ioh .  Tho a r m y ' a r t i l l c r y  o f f i c s r  
i s  nct o n  a r t i l l e r y  commander. However, he e x e r c i s e s  
firc: d i r e c t i o n  i n  t h a t  he r e c m n d s  to t h e  a m y  commander 
the a l l o c a t i o n  of a r t i l l e r y  and a r t i l l e r y  ammunition t o  
subc rd ina ta  u n i t s .  

SECTION 4 
FIRF DIRECTION TECHNIWE ' 
---I 

' 2 ,  3 ,  4 ,  5, 5. 
40. T ra in ing  L i t c r a t u r c .  The p o l i c i e s

and procedures of f i r e  d i r e c t i o n  technique pPeSCrib.6d i n  
War Depr t rnent  f i o l d  .mnmls are . b a s i c a l l y  sound and wdr:rG 
fol.lcvred g c n c r a l l y  by c l l  f i e l d  a r t i l l e r y  u n i t s  i n  t h i s  
t h e s t c r .  Howovor, a d i scuss ion  o f  c e r t a i n  phases of t h i s  
tccJ1nique vrhioh were amployod more than  others w i l l  a i d  
i n  t r a i n i n g  and t n  prcp&rimg tr3j .ning p u b l i c a t i o n s  i n  t h e  
f u t u r c .  Fur ther ,  some un i t s  cont r ived  c e r t a i n  m o d i f i c a t i o n s  
of s tandard  proccdwo vrhich havo merit and w i l l  bc d i s c u s -
s o d  i n  o rde r  that, thsy  nay be f u r t h e r  t e s t e d  f o r  t h s h  
t r a i n i n g  and combat m l u e ,  

41. D i r e c t i D n  % n t e r s ,  The func t io i l s  and d u t i G s  
out l i r&ed i n  t r d n i n g ,  l i t e r a t u r e  f o r  f i r e  d i r e c t i o n  c e n t e r s  
w e r e  ased throughout the European carapeign, The chief '  
diffic11lt-y cncountored by  f i r e  d i r e c t i o n  c e n t e r s  vrm 0. 
d e f i c i s n c y  I n  numbers of  personnel t o  perform 24 hour 
~,pErat; iofi , '?A l s o ,  when a corps  was opera t ing  on an  e x -
tended i r o n t ,  corps a r t i l l e r y  commnders found it 
neccsnary  t o  ppara te  two  c o r p s  n r t i l l e r y  f i r e  d i r e c t i o n
c e n t e r s  i n  o r d e r  t o  *za in ta in  c e n t r n l i z a d  Cont ro l ,  
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42. Fmms of F i r e s .  

a. Both concent ra t ions  and bar rages  were f i r e d  
COntinUaliY' throughout the war. The use of c o n c e n t r a t i o n s  
vres predominant,  while t h e  use of  all typGs of ba r r ages
was l i m i t e d .  

b. Two types  o f  s tanding  bar rage ,  normal and 
emergency, were preparod each time f r i e n d l y  t roops  were 
not mov lng ,  The use  of the  r o l l i n g  barrage was l i m i t e d  
because of e x c e l l e n t  means of t a r g e t  l o c a t i o n  and t h e  
shor tage  of Emuni t ion .  A box barrage was used i n  a few 
instanc e s  t o  e x t r a c t  f r i e n d l y  t roops  from a p reca r ious
s i t u a t i o n .  

4 3 ,  P r e a r r a r g e m n t  of F i r e s .  

a. The high degree o f  cen t r a l i zed  c o n t r o l  r e a c h -  
ed i n  s e v e r a l  phases  of  t h e  war permitted t h e  maxinun u s e  
O f  prea r ranged  f i r e s .  This was p a r t i c u l a r l y  t r u e  i n  all 
defensive and  most l a r g e  s c a l e  of fens ive  s c t i o n s .  The 
p l a in ing  Of p r c a r r a ~ g e d  f i r e s  was c a r r i e d  on s imul taneous-  
l y  a t  t h r e e  l e v e l s  of zommand: the  i l l fan t ry  r e g i m n t  (or
other u n i t )  wLth the d i r c c t  support  a r t i l l e r y  b a t t a l i o n ,  
a i v i s i o n  i v  t h  d i v i s i o n  a r t i l l e r y ,  and corps wi th  co rps  
a r t i 1 l r r y . i  T k  coord ina t ion  of these  plans was accomplish- 
ed by man ipu la t ing  r e i n f o r c i n g  miss ions ,  8nmunition a l -
lo tments  o r  extending t h e  time t h a t  f i r e  un i ty  a r e  a v a i l -
eble t o  a p lanning  hezdquar te rs .  This process  e l i m i n a t e d  
the  time comuming process  of passing f i r e  p l a n s  up and 
down through t h e  var ious  higher a r t i l l e r y  h e a d q u a r t w s .  

b. The assignment of o r e a r r a g e d  f i r e s  t o  u n i t s  
was usuu l ly  prepared  i n  a ' t a b u l a r  forn s imi l a r  t o  t h o s e  
shown i n  FM's 6-40, 6-100, 6-101, and 6-105. However,
t h e  a s s i g r m n t  of f i r e s  by over lay  a l o m  vras not  c o n s i d e r -  
od s u f f i c i e n t l y  accura te  because of v a r i a t i o n s  in assembly
o f  m p s  and 'A6 s t r s t c h i n g  o r  shr inking  of over lay  paper .  

c, B'ew corps  a r t i 1 l e r i . e ~  modo m y  atterdpt t o  
a s s ign  b l o c k s  of numbers f o r  concen t r a t ions  t o  d i v i s i o n  
a r t i l l e r i e s  o r  corps groups. Concent_rations w6re u s u a l l y
ass igned  by e i g h t  d ig i t .  coordinzttas and the  lower Un i t  
ass igned  the number, Howevez, d i v i s i o n  a r t i l l w i o s  and 
groups d i d  u s e  the  b lcck  of numbers systarr, i n  tha  number- 
ing of concontrfi t  i ons ,  

d ,  Planned f i r e s  were e f f e c t i v e  i n  r e l a t i o n  
t o  tho number and accuracy of l oca t ed  t a r g e t s  and t h e  ac-
curacy of t h e  gunnery,  bu t  another f a c t o r  was the  a b i l i t y
of artillery s t a f f  cf f i c e r s  t o  s e l e c t  concen t r a t ions  m o s t  
a p p r o p r i a t e  for p r e p a r a t i o n s ,  counter -prepara t ions  , bar-
r a g e s ,  and o ther  p lanned  f i r e s .  It NBS f d t  t h z t  a r t i .1 -  
l e r y  S t Q f f  o f f i c e r s  should  r ece ive  more t m i n i l l g  i n  t h i s  
sub jec t  s o  t h a t  t h q  c m l d  exh ib i t  b c t t e r  j ud@ent , and
speed in  t h e  s e l e c t i o n  of concent ra t ions ,  c a l i b o r s ,  and 
anununition most ' appropr ia te  to the  mission a t  hand.9 
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a. Ii-. the  n t t c c k  o f  t a r g e t s ,  t h e  r z t h o d  of at-
t a c k ,  t h c  number of b a t t i l i o n s  t o  fire, OM t h e  amount Of 
m n i l n i t i o n  t o  b e  cxmnded were de_oendent on t h r e e  major 
cons i d e r a t io m  : 

(1) 	Size  ond noture  of t a r g o t .  

(2) 	A C C U ~ C Y  of chart  l o c a t i o n  o f  t a r g e t ,  

( 3 )  	A m u n i t i o n  s u p p l y ,  

U n i t s  had w r y i n g  e x s r i e n c e s  i n  the a t t a c k  or t a rge t s ,  
and o n l y  c c r t a i n  g e m r d  l e s sons  a re  presented, 

b. h o u n t  of urrjn;unition t o  be expended: 

(1) 	In  t h e  a t t a c k  of t a r g e t s  such  as t o w n s ,
Enmy b a t t e r i e s ,  t r o o p s  war s h e l t e r , '  
e t c . ,  w i t h  w d i u m  a i d  heavy a r t i l l c r y ,
two v o l l e y s  i n i t i c l l y  e r e  ab0 t a l l  
Lhat will produce c u x m l t i s s . 8  A r e p e a t
of t h i s  fir? by sir@ v o l l e y s  r.t Ir-
regular intervals w l 1 1  p o s s i b l y  p r o -  
duce more c a s u a l t i e s .  This  p r o c e d u r e
w i l l  be more c o n s e r v a t i v e  of a m u n i t i o n  
consumption sr,d produce as m n y  casuu l -
t i e s  a s . f i r i n g  an i n i t i a l  f i v e  o r  s i x  
vo l l eys ,  

(2) The above procedure  does  not  a p p l y  t o  
f i r e  on t r o o p s  i n  t h e  open nor  f i r e  f o r  
d e s t r u o t i o n ,  whuTe f i r s  is c o n t i n u e d  
c n t i l  coffiplste n e u t r e l i z o t i o n  or  d o s -
t r u c t i  on h a s  bean accomplished.  

c ,  %.O~CE of f u z e  t o  be used:  

(1) l'he c h o i c e  of f u z e  t o  be usod i n  t h e  a t  
t a c k  of t a r g e t s  p r e s e n t s  many p o s s i b l e  
v a r i a t i o n s .  Vhen f i r e d  on  towns ,  a mix-
t u r c  of fuze quick and f u z e  dolay  was 
very t ? f f e c t i v a .  T k  quick  f U Z 6  p r o - ' 

duced c a s u a l t i e s  on t r o o p s  i n  t h 6  o p c n ,
ird ti16 d e l a y  fuze p e n e t r a t e d  b u i l d i n g s .  

( 2 )  	A prepocderuncc of the  q u i c k  f u z e  was 
used i n  t h e  a t t a c k  of enemy b a t t e r i e s  
s inca  d e s t r u c t i o n  could  rarcly be ac-
complishcd u n l e s s  t& fire was observed ,  

The P o z i t  f u z e  and tirue f i r e  were used( 3 )  
on t r o o p s  i n  t h e  open ?ad t o  deny t h e  
enemy t h e  u s 0  o f  b r i d g e s ,  rcobs ,  and 
v a r i o u s  c r i t  i c a l  p o i n t s  i n  t h e i r  l i n e s  
of comniunication. 

d, Nhi tc  phosphorous was u s e d  r ;x tens ive ly  i n  
towns a n d  c i t i e s  where r c ; s i s t a n c e  was hecvy t o  s t a r t  f i res  
cLnd b l i n d  tlio Gnamy. Bflse a j s c t i o n  smoko W O S  U S G d  for 
~ c r , : ~ n i n ~  not  t o 0  s a t i s f a c t o r y  f o rin open ground b u t  wcs 
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s c r o a n i n g  i n  h o a v i l y  wooded areas ,  

e. List a r t i l l e r y  was l i t t l e  v a l u s  i n  des-
t r u c t i o n  m i s s i o n s  on towns o r  even ii+t f o r t i f i c a t i o n s .  
Medium a n d  heavy n r t i l l o r y  using t h e  T-105 f u z e '  
e f f e c t i v e  i n  8ccGmplishing d e s t r u c t i o n  miss ions .  Iry Yfi? 

45. SeronndGs, 

8. Ifighor c o m a n d e r s  found it n e c e s s a r y  t o  d e v o l o p  
a q u i c k  mothod of  massing all a v s i l a b l e  a r t i l l o r y  f ' i ro  i n  
extreme omurgencies  Whan l a c k  of time pr6c luded  prear rongo-
ment o f  fires, T'hore vww s e v e r a l  names u d  proceduros
f3r t h o s o  typos of f i r e ,  b u t  the nost  common name and 
procoduro usod  was c a l l s d  SBmNADE. Th i s  typ6  mis s ion  w a s  
c o n t r o l l e d  s n t l r o l y  by r a d i o .  

b, Tho f i r i n g  o f  t h i s  type m i s s i o n  c o u l d  be 
a u t h o r i z o c l  only by t h o  c o r p s ,  d i v i s i o n ,  o r  group a r t i l -
l o r y  C O r M i n n d o r ,  ?he comriander making tho a u t h o r i z d t i o n  
had t o  i n s m e  that t h o  t a r g s t  warranted the  o x p e n d i t u r e  0-f 
t h o  anmlunl.'tion alcl t h a t  t h o  map l o c i i t i o n  of the t a r g e t  
wes a u T f i c l o n t 1 . y  a c c u r s l t o  t o  pro(hice t h e  d e s i r e d  r e s u l t s .  
Tho m i s s i o n  was f i r o d  o i t h e r  "'hhen Ready" o r  by designat-
i n g  CI t i m e  f o r  a11  b a t t a l i o n s  mgaged t o  have lire on 
b b  t a r g o t  simultaneously, 

c. b o v e r a l  outlines of .the p r o c o d u r e  uscd  a r e  
e n c l o s o d  i n  t h i s  r o p o r t  as Appendix 1. 

4.6, Time a n  T a r g e t ,  

a. ho-t ;hf i r  inethod t o  g e t  q i c k  massing of f l r e  
on c r i t i c a l  tarp,ot,cl w,m od . l ec1  T I L 3  ON TARGTT (TOT) .
This p r o c e d u r e  W L ~ Sve ig  s i m i l a r  to the SERZNADE, but  t h 6  
: ? i c e  mission was uamllg con t ro l l ed  by t o l e p h o c e  and 
ths roullds Toor d l  u n i t 3  were t o  land. on the t a r g o t  s i m u l -  
t8noous ly. 

b ,  Bis method of f i r e  r e q u i r e d  f r e q u e n t  s y n c r o n -
i z a t i o n  ~f t i m a  arid t h o  d e t u r m l n a t f o n  of time of fli$lt 
OS p r o , j o c t i l . o s  f o r  all K n i t s .  

47. MisCo l lO . . ' ~~&~,  

I+f l :nn ing  vdLh t h e  use of t h o  Var l sb l e  
r__-"I"Tihi ( P m i L )  fuze i n  Raceluher 
be? mi riectsa;ry c o  p r e s c r i b e  cer ta in  
s n f u t y  precauLlons, Thssc p r e c a u t i o n s  
wcro noccasmy because of t h e  p r o x i m i t y  
f u n c t i o n i n g  of t he  fuze  which r e q u i r e d
c e r t a i n  c;i arances from fr i e n l l y  t roops  
and a i r c r a f t ,  

Lack of a thorough m a e r s t a n d i n g  of t h o  
f m c t i o n i l z  of t h e  f u z e  caused  some G G ~ -
m n d c r s  t o  b d  over ly  c a u t i o u s  with i t s  
use w h i l e  o t h a a  ignored i t s  dangors com-
p l e t e l y .  No s i r g l o  standing o p e r a t i n g
procodure  was used f o r  tho  t h o a t e r  as a 
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P e r c e n t a g e  

l i r e  E i s s i o n s  Observed Uncbserved 

D e a t r u ct ion , 330  

Harassing 3;160 

I n t e r d i c t i o n  1 , 1 5 2  


Total 8 ,683 17.75 82.25 

b. Defensive s i t u a t i o n  22 Deceuber t o  1 3  Niarch: 

P e r c e n t a g e  

F i r e  Missions Observed Unobserved 

3 e g i s  t r a t i o n  *e87 

N e u t r a l i z a t i o n / +  ,651 

D e s t r u c t i o n  . 2 3 3  

H a r a s s i n g  6 , 0 4 4 

I n t c r d i c  t i o n  624 


T o t a l  12 ,439  24 72 75.28 

c. S p r i n g  o f f e n s i v e  13 il;ai-ch to 22 Itarch: 

Iieg5.s t r a t  i o n  ,183 

Neutrauznt ion  1 , 2 4 6  

. D e s t r u c t i o n  ' 44 

Iiarassi,x 1 , 2 3 1  

1nter : j . i c t ion  469 


Tota l  3,173 12.19 e7,81 

SECTION 2 

ORSERVED ?E?ES 

50. Gonernl .  

a, I n  order  t o  g i v e  e n  i n s i g h t  i n t o  t h e  p m - . 
c e n t a g e s  of observed f i r e  m i s s i o n s  by type  o f  a d j u s t m e n t ,  
a f'itrther breakdown G f  the XV Corps A r t i l k r y  obssrved 
f i r e  m i s s i o n s  I . i s ted  i n  p a r a g r a p h  49 above a r e  quoted :  

(1) 26 October  t o  22 December: 

Observed M i s s i o n s  P e r c e n t a g e s  

Ground CP 700 4.5.4 
Air OP 705 45.7 
Radar 99 6;4 
F l a s h  2 4  2.5 

Tot a 1  1,542 

( 2 )  22 December t o  1 3  IGarch: 

Ground OP 1,368 44.6 
air OP 8 89 29.0 
Radar 786 25.7 



Flash  22 a7 
a o t a l  3 ,065 

( 3 )  13 March t o  22  March: 

Ground OP 114 
A i r  OP 268 
Radar 105 

0F lash  -
23 ,4  
2 1 . 6  
5 5 . 0  

0 ; o  

Tota l  487 

b.  It is apparent from t h e  f igu res  quoted  above 
t ha t  the PerCeLxtage of t a r g e t s  f i r e d  upon by observed  f i r e  
methods w i l l  Vary with t h e  type  of ac t ior .  i n  which t h e  
u n i t  is p a r t i c i p a t i n g .  Note a l s o  that those  missions 
f i r e d  by ground obse rva t ion  inc lude  both  forward  obsorva t ion  
p o s t s  hnd s ta t ic  obse rvz t ion  p o s t s ,  

7 7LL 

51. 	 S t a t i c  Observation. 

a. Tho p w c w t a g e  o r  missions conducted from 
S t a t i c  o b s e r v a t i o n  pos t s  is very small .  And f u r t h 6 ~ ,  t h e  
number of missions conducted by methods o t h e r  t han  forward  
o b s a r v a t i o n  methods is even small because c o n v m t i o n a l  
m t h o d s  v” seldom used except  f o r  r e g i s t r a t i o n s  ar.d pra-
c i s i o n  f i r e s ,  

b. The in f r equen t  use by observers  of o x i a l ,
s m a l l - T  or l n r g a - T  mthods of ad jus t ing  f ire is a t t r i b u t -
ab le  t o  s e v e r a l  f a c t o r s .  

(1) Many observers  had had only  t h r e e  months 
course i n  a r t i l l e r y  with v e r y  l i t t l e  
p r n c t i c n l  app l i ca t ion  of conduct o f  f i r e  
t o  ont r y  i n t o  combat, 

( 2 )  	Observers who had very l i t t l e  b x u o r i e n c e  
i n  the conduct of observcd f i r e s  w G r 8  
i no l ined  t o  f a l l  back on fl method which 
roqui red  n6 c a l c u l a t i o n  of f a c t o r s  on 
t h e i r  p a r t .  

( 3 )  	Obsbrvers were exposed t o  t h e  e lcments  
as we l l  a s  enmy f i r e  and were prone 
t o  use t h e  forwa‘trd observa t ion  methods, 
Thlswas % ~ ~ g h ta b u t  by t h e  f a c t  that  
the b a t t  c r y  o r  battcll i o n  computers %re  
i n  a r e l a t i v e l y  safe  and comfortable 
l o c a t i o n  t o  perform t h e  c - l c u l a t i o n s  
f o r  t he  observer ,  

Experienced observsrs  i n s i s t e d  t h a t  nd-(4) 

Justmnts could be made a s  r a p i d l y  us-
ing  f o r w a d  observer methods as by
conventional methods. 

( 5 )  	The a v a i l a b i l i t y  of oxce l i en t  maps made 
it easy for observers  t o  designate t h t i r  
t a r g e t s  by coordindtes and not have t o  
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bother w i th  t h e  ca l cu la t ion  of d a t a  
necessery t o  a d j u s t  f i r e  b y ‘ o t h e r  t h a n  
forward observa t ion  methods. 

5 2 .  Forward Observers. 

e. The preponderance of f i r e  a d j u s t e d  f rom 
ground obse rva t ion  p o s t s  was by f o r w a r d  obse rva t ion  n e t h o d s ,  
This was brought about by t h e  conditions r e f e r r e d  t o  i n  
3aragraph 51 b above. 

b. It was found t h a t  t he  bes t  ad jus tmen t s  by f o r -
ward obse rva t ion  methods were conducted by t h o s e  e x p e r i e n c e d  
observers  who were w e l l  versed i n  the convent iona l  methods 
of adjxstment by a x i a l  and l a t e r a l  procedures. Those ob-
scrve??s who w e r e  n o t  f a m i l i a r  With a x i a l  and L a t e r a l  pro-
csdurcs were s low i n  ob ta in ing  adjustments and t h u s  wasted 
va luable  ammuni-tion and t ime i n  p l ac ing  fFre  on t h e  targets, 

c .  The mthccls used for t a r g e t  d e s i g n a t i o n  and  
adjustment of f i r e  vieE the s m e  as  thoso quoted i n  
M 6-40. The g r o a t  preponderance of t a rge t  d e s i g n a t i o n  . 
was by map c o o r d i m t  es. Forward observers ,  i n  SON6 c a s e s  J 

s u p p l e ~ n t e dimps wi th  marked o r  gridded v e r t i c a l  and ob-
li.que photographs which could be used i n  d E s i g n a t i n g  tar-
g e t s  if the T i r e  d i r e c t i o n  center possesserl t h e  same 
m r k e d  or  gridded photograph. 

53. h t i l l e r y  A i r  Observation Pos ts .  

a. The value of the f i e l d  a r t i l l e r y  a i r  o b s e r -
va t ion  p o s t s  as a nieans of ad jus tnont  of fir^ cannot  b e  
o v e r e s t i m t o d .  The porcentage of observed f i r e s  con-
ducted from a i r  obse rva t ion  pos ts  g iven  i n  pa rag raph  50 
above g ives  only  a rough e s t i r m t e  of t h e i r  va lue  s i n c e  
t h e r e  were o n l y  one- four th  o r  o n e - f i f t h  a s  many a i r  ob-
so rva t ion  p o s t s  availfib16 a s  t h o r o  were ground o b s e r v e r s .  

b. Des igna t ion  of t a r g e t s  olld conduct of f i r e  
from a r t i l l e r y  air  observa t ion  pos t s  was g e n e r a l l y  as  
p r s sc r ibed  i n  RvI 6-40, Designation of t a r g e t s  was us -
ually by man coord ina te s ,  A b  observers  used b o t h  t h e  
l/jGJOOO-and 1/100,000maps for  obtaining t a r g e t  l o c a t i o n ,  
The 1/25,000 map requ i rod  t o o  many s h e e t s  f o r  uso i n  a 
p lane ,  S h i f t s  from a base  o r  chock po in t  o r  a p r e v i o u s l y
f i r e d  c o n c e n t r a t i o n  were also used i n  t a r g e t  d e s i g n a t i o n .  

c. ESost u n i t s  used  assigned observers  t o  con-
duct f i r e  f r o m  a i r  obse rva t ion  pos t s ,  Trained o b s e r v e r s  
were necessary  i n  orrior t o  expedite t h e  ndjustmen‘l; of 
f i r e  and a l s o  t o  conserve aimunition. Again, t h o s e  ob- 
servers  who were w e l l  t r a i n e d  i n  ccrduct ing  f i r e  by  
axi-1 nnd l a t e r a l  m t h c d s  were t h e  b e s t  observers .  

d. For a more d c t a i l s d  reDort on t h e  a i r  ob-. 

54. Radar A d j u s t m n t s ,  

a. A new msthcd of ad jus t ing  f i r e  i n  this w c i ~was 
t h e  use of radar. This  method WBS t e s t e d  by t k e  XV Corps 
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A r t  i l k r y  Using a n t i a i r  c r a r t  a r t i l l e r y  equipment and 
per"e1. (See Paragraph 10). The number of miss ions  
f i r e d  by t h i s  Procedure, ,368 p r s g r a p h  50 above, shows 
t h a t  the rmthod is  i n  need of thorough i n v e s t i g a t i o n  
and deve lopme nt , 

b, It must be apprec i a t ed  t h a t  missions f i r e d  
by radar  a r e  observed f i r e  missions because of t h e  l i n e  
of s i g h t  c h a r a c t e r i s t i c s  of radar. 

c, The SCI? 584 s e t  was used i n  the t e s t s  and 
miss ions  f i r e d .  I n  t h e s e  t e s t s  the radar d i d  no t  a c t u a l -  
l y  a d j u s t  the a r t i l l e r y  f i r o  but l oca t ed  the t a r g e t  end 
gave th a r t i l l e r y  the l o c a t i o n  by coordinatos.  F u r t h e r ,  
on ly  movirg t a r g e t s  were loca ted .  (See paragraph 10) .  

d. For a more d e t a i l e d  r epor t  on t h i s  s u b j e c t
see  " A n t i a i r c r o f t  A r t i l l e r y  Notes #24" ,  Headquarters
Europe a n  T k  a t e r  of Operat i o n s ,  dated 4 Apr il 194.5. 

5 5 .  Sound and F lash  M j u s t m n t  of Fiy6, For a com-
p l e t o  repor t  on a d j u s t m n t ' o f  f i r e  bysound cnd f l a s h  
methods sse  Thaater General Board Study NO, '62, Itstudy sf F i e l a
A r t i l l e r y  Observation BRttaJionsIt. 

56, gpcc io l  Observed F i r e s ,  Tke adjustment of ar-
t i l l e r y  f i r o  by o the r  arms and t h e  adjustment of nava l  
gunf i r e  b y  f i e l d  a r t i l l e r y  has bsought a b u t  two t e c h -
n iques  e n t i r  e i y  d i f f e r e n t  from norm1  f i e l d  a r t i l l e r y  
prooedures. iliesc t w o  t echniques  a r e :  (1)adjustment
of a r t i l l e r y  f i r e  by high performmco a i r c r a f t ,  and ( 2 )
adjustment of naval g u n f i r e ,  

a. k s t i l l e r y  f i r e  was aa jus t ed  by high perform- 
anco a i r c r a f t  w i t h  tk! genera l  procedure o u t l i n e d  in  FM 
6-40, Th? r e s u l t s  obtained from this Inethod of ad jxs t -
a e n t  v a r i e d  with the prapunderance of tk miss ions  fail-
ing  t o  obtain the des i red  r e s u l t s . .  Excluding i n t e r f u r e n c e  
by enemy a i r c r a f t  and a n t i a i r c r a f t ,  t h e  reasons f o r  fe,117i ng  to ' co f f lp l e t e  missions mcy  be  s u m r i z s d  as f o l l o w s .  
12, '13,14.. 


(1) 	Conununications d i f f i c u l t i e s .  

( 2 )  	Observer failure t o  l oca t e  t a r g e t  o r  
roun3.s f i r e d .  

Observer's l a c k  of knowledge of f i o l d( 3 )  
a r t i l l e r y  gunnery procedures.  T h i s  ws 
duo primarily t o  constant rcjtation of 
a i r  fo rce  personnel.  

On the  3 thes  hand, those m i s s i 3 n S  r h b h  W6m comNeted ,
such as t h e  r 6 g i s t m t i o n  of 10%range a r t i l l e r y ,  proved 
very  va luable  and cculd have besn accomplished o n l y  by 
h igh  perfornhnce a i r c r s f t .  

b ,  The adj-tmarIt of n a v a l  gUnfi??Q by ground 
observers  ~ 8 9employed i n  amphibious Operations in t h i s  
t h e a t e r .  The a d j u s t m n t  was c a r r i e d  Out by s p e c i f i l l y
t r a i n e d  Naval Shore F i r e  Con t ro l  P c r t i e s ,  The Method Of 
a d j u t m n t  is t w  s m  a s  g iven  i n  FM 6-40. HOWeVQr it 
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n u s t  h e  n o t e d  t h e  naval methcd of a d j u s t i n g  f i r e  on ground 
t a r g e L s  i s  not  the  saxe as  t h e  f i e i d  a r t i l l e r y  method i n  
t h a t  the mvY uses  cormands rather t h a n  sensings.  This 
v a r i a t i o n  i n  ?rocedure r e q u i r e s  so1113 s p e c i a l  t r a i n i n g  of 
o b s e r v e r s  f o r  t h e  a d j u s t m a t  of nava l  gunf i re .15  

SECTION 3 

UNOBSERVED FIRES 

57. P r e p a r a t i o n  of D a t a ,  J l l .  

8. Owing t o  t h e  a v a i l a b i l i t y  o f  e x c e l l e n t  maps
i n  t h i s  t h e a t c r ,  t h e  most e f f e c t i v e  method of  de te rmin-
irg deta f o r  unobserved f i r e s  was map d a t a  c o r r e c t e d ,  
T a r g e t  l o c a t  i o n  was always determined by t h e  most a:-
c u r a t e  means available # which included survey , p r e v i o u s
f i r i n g ,  r e z t i t u t i o n  from air photographs,  sound and flash, 
map i n s p e c t i o n ,  and r a d a r .  

b ,  These d a t a  were prepared  by tk  s t a n d a r d  
mtbods o u t l i n e d  i n  training l i t e r a t w e .  .For more d e t a i l s  
on t h e  f'irirg c n a r t s  used s e e  paragraphs  65-67 below. 

58 .  R e g i s t m t i o n s ,  

a. 'There were  fsw times i n  t h i s  t h e a t e r  when 
rcgis t r a t i o m  were r e s t r i c t e d  because of the t a c t i c s 1  
s i t u a t i o n .  Prior t o  l a r g e  s c a l e  a t t a c k s ,  f o r  which large 
m o u n t s  of a r t i l l m y  were m i s s e d ,  r e g i s t r a t i o n s  were 
sonietimes c o n t r o l l e d  f o r  i n t e l l i c e n e e  rGasons. The follow-
ing  s t a t t m n t  from " X I 1  Corpe a r t i l l c r y  I n  Combat" Is 
c o n s i d e r h d  as th.? t y p i c a l  exper ience  of most c o r p s  a r t i l -
1aries:D 9 11, 

* * * * * 

" ( 5 )  	 A t  no t i m e  d u r i n g  t h e  n i n e  months of 
o p e r a t  i o n  was r e g i s  t r a r ; i o n  e v e r  aef -
i n i t e l y  p r o h i b i t e d  by hi&@ head-
q w r t e r s .  Consequent ly ,  b a t t a l i o n s  
r e g i s t e r e d  i r m d i a t e l y  a f t e r  occupnt imn 
of H new p o s i t i o n ,  v i s i b i l i t y  p e r m i t -  
ti=. TJ$ ly check r c g i s t r a t i o n s  were 
corducted as long  a s  the  b a t t a l i o n  
occupied t h e  same p o s i t i o n .  The major -  
i t y  of r e g i s t r a t i o n s  werc conducted 
b y  a n  a i r  observer .  If thG b a t t a l i o n  
occupied p o s i t i o n  t o o  l a t e  i n , t h e  day 
f o r  ground o r  air o b s e r v a t i o n ,  r c g i s -  
t r a t i o n  was conduct,ed by a f l a s h  base  
of the o b s e r v a t i o n  b a t t a l i o n . *  

* * * * * 
b. Sound r e g i s t r a t  ions  conducted o b s e r v a t i o n  

battalions were not  cons idered  sufiic i e n t l y  accurate f o r  
t h e  de l iv  wry of' unobserved f i r e s .  
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C. Corps a d  d i v i s i o n  a r t i l l e r y  f r z q u e n t l y  
checked b a t t a l i o n  r e g i s t r a t i o n s  and awvcjr by having
tk b a t t a l i o n s  Tire on s e l e c t e d  t e r r a i n  f ea tu res  w i t h i n  
t m n s f e r  l i m i t s  of t h e i r  r e g i s t r a t i o n s ,  Th i s  procedure
increased  t h e  accuracy of massed f i r e s ,  

59. Correc t ions ,  

a* Xe&stra t iOns  were t h e  chief SOurCG of co r -
r e c t i o m .  Those u n i t s  t h k  had wide frontugG:s t o  cover  
W U a l l Y  had check point r e $ i s t r z t i o n s  in e a c h  part 31' 
t h e i r  S G C t O r .  

b. Tho SCR 658 d l r a c t i o n a l  rad io  for dstermin-
irg mCeorolo&$cal da ta  was not ' a v a i l a b l e  i n  this t h e s t e r  
u n t i l  a f t o r  the c lose  of combat. Thus, corps o b s e r v a t i o n  
bat ta l ions and d iv i s ion  w t i l l e r j r  con t inwd  t o  US€ t h e  
p i l o t  b a l l o o n  m t h c d .  IIowevor, mtooro logic i l l  d a t a  d o t -  
wminsd b y  A i r  Corps KObils Nsa.t;her D e t a c b o t s  and mti-
a i r c r a f t  a r t i l l e r y  u n i t s  was converted t o  f i e l d  a r t i l l e r y  
metro mssages by the corps observa t ion  b a t t a l i o n s .  The 
o ld  type (seven  f i g u r e )  met ro  message was used i n  raost 
i n s t a n c e s ,  N e t r o  co r rec t ions  were computed f o r  de te rmin-
i n g  m's (Veloc i ty  E r r o r )  t o  be  w e d  when r e g i s t r a t i o n
was imposs ib le .  Map da ta  corrected'bgrretro d a t a  alone 
was not f i r e d  except i n  emergencies, 

c .  Sevs ra l  u n i t s  cons t ruc ted  s l i d e  r u l e s  s i m i l a r  
t o  t h e  Graphica l  F i r ing  Table f o r  t h e  mechanical con- 
p u t a t i o n  of coiirections from w t r o  ffiessages. These and 
many other devices  were devised  t o  make the c a l c u l a t i o n  
of d a t a  mechmica l  r a the r  than manual ,  

8 ,  11, 14. 
60, Accuracy, 

a. All f i e l d  a r t i l l e r y  f i r e  vas d e l i v e r e d  wi th  
t h e  most a c c u r a t e  da ta  a v a i l a b l e ,  The i naccurac i e s  t h a t  
e n t e r  i n t o  f ' ield a r t i l l e r y  f i r s  nay be d iv ided  i n t o  two 
c lasses :  

(I} Errors.  Thase represent  sou rces  of 
inaccuracy inherent i n  t h o  weapons,
instrwmnts ,  mmuni t ion  mmd e x t e r n a l  
cord i t ions .  

(2) IdisEakes, These represent  i naccurac i e s  
due t o  wrong t a r g e t  dos ig ra t ion ,  ' p o o r  
gun d r i l l ,  f a u l t y  s i g h t  s e t t i n g s ,  wrong 
reading of d a t a  from firing c h a r t s ,  e t c .  
blistakes are a l so  r e fe r r ed  t o  t is "human 
er rors" .  

b. TOO many forms nld types of e r r o r s  that  
concern tb a c c u r a t e  d e l i v e r y  of f i e l d  a r t i l l e r y  Tire a r e  
t e c h n i c a l  s u b j e c t s  involving and W i l l  not b e  d i s -
cussed ,  ~ ~ om ~ ~ ~ w v l h l, t oof t h e s e  f a c t o r s  which was 
f i e l d  a r t i l l e r y  i n  t h i s  war cmd iS capable  Of being ret-
tifie&is tho issue of ;;iixed lots of' a m u n i t i o n  to  u n i t s  
in combRt,  The a t t 2 m p t  a t  segrega t ion  of l o t  n u b e r s  ~ 2 8  
a major f o r  a l l  f i e l d  a r t i l l e r y  b a t t u l i o n s .  F i e l d  
a r t i l l e r y  amuni t j ,on  s u p p l y  i n  t h i s  t h e a t e r  13 discussed  
in d e t a i l  i n  Theater General Board Study "RePort on 
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iunmunition Supply f o r  F i e l d  Ar t i l l e ry" .  

c. The mis takes  a i c h  occurred i n  combat nay be 
a t t r i b u t e d  p r i m a r i l y  t o  design of equipment ana t r a i n i n g .  

(11 The'improvemmt of t h e  des ign  of s i g h t -
i n g ,  h y i n g ,  and comput ix  equipment is 
under constant study by both the supply
so rv ices  a d  the f i e l d  a r t i l l e r y :  Rec- 
ommendations f o r  changes i n  o r  a l t e r -
a t ions  of f i e l d  a r t i l l e r y  equipment o r  
m a t e r i e l  a r e  icluded i n  Thea ter  General 

( 2 )  	 I n  o rde r  t o  e l imine te  those  mis takes  
which occurred because of irLproper or 
i .nsuPficient t r a i n i n g  a system o f  i n -
dependent checks was necessary  et a l l  
cchelons respons ib le  f o r  t he  computation 
of d a t a  f o r  and the d e l i v e r  of a r t i l l e r y
f i r e .  This  reduced the number of e r r o r s  
but did not e l h i n a t E  them. Lechan ica l  
mans of computing d a t a  wbre b e n e f i c i a l  
i n  the  e l imina t ion  of mistakes.  

CHAPTER 3 

-SURVEY 

8 ,  1 2 .61, General.. 

a. Survey c o n t r o l  of France, Belgium, I io l land  
ard Germmy had bean completsd by c i v i l i a n  and a m y  ag-
ecc ic s  of t ko  l i s t e d  c o u n t r i e s ,  The a r e e  and n c t s  Of 
t h i s  c o n t r o l  had bcen ad jus t sd  end the. p o s i t i o n s  p l aced  
i n  the p rope r  gr id  zone. Th i s  i n f o r m t i o n  was ava i l -
able t o  a l l i e d  f o r c e s  i n  t h e  form of t r i g  l ists  which 
were assombl cd on a m q  sorit! s bas i s ,  

b ,  Tl-e t r i g  l i s t s  m n t i o n e d  above were made 
a v a i l a b l e  t o  ermy groups ard armies as SHrlEF t r i g  p o i n t s .  
These p o i n t s  were of an accuracy of p l u s  minus t e n  
meters w h i c h  did not  a f f ' co t  the  accurzcy r equ i r ed  f o r  
f i e l d  a r t i l l e r y  use .  

62. Army and corps Znginsers.  

a, ' h e  a m y  and c o r p s  engineer  survsy respon-
s i b i l i t i e s  wore t i e d  toge the r  with f i e l d  a r t i l l e r y  sur-

TIE Third  finny plan f o r  the  recovery and e x t e n s i o nvey, 

O f  su rvey  con t ro l  as a p p l i e s  t o  t h e  arEy and corps engine- 

e r s  is quotcd as B. m e t h d  of t h e i r  U S G :  


* * * * * 

" 2 ,  Ormniza t  i ons  : 
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"a. ToPographic S e c t i o n  [Engineer  S e c t i o n ) ,  

"b. krnly SWvoy Center  ( h p v e y  P l a t o o n ,  Engine-  
e r  T o p o g r a p h i c  B a t t a l i o n ) .  

"c .  Survey I n f o r e t i o n  Center  (Corps S u r v e y
P l a t o o n  and Observat ion B a t t a l i o n  Groups) ,  

" 3 .  R e s p o n s i b i l i t i e s  : 

"a. The  topographic  S e c t i o n  will assembls,
s v a l u e t e  and d i s t r i b u t e  t he  ' t r i g  l i s t s  f o r  the  f i r m y  op-
e r a t i o n a l  a r e a s ,  

(1) It w i l l  Superv ise  and dirGCt t h e  a c t i v -  
i t i o e  of t h s  wrmy Survey Center .  

( 2 )  	It vi111 f i l e  copicis of a l l  new, r e v i s s d  
and c a p t u r e d  t r i g  d a t a  R S  o b t a i n e d  o r  
? l - d u c e d  bY army a n i t s  w i t h i n  t h i s  
? h n ,  Sending the  o r i g i n a l  of t h e s e  
l i s t s  t o  D i r e c t o r  of Survey ,  SF3EF, . 
for examinat ion ,  chsck and c o n v e r s i o n ,  
i f  considci'ed n e c e s s e r y ,  i n t o  t r ig  lists 
(SHAEF). 

"b. The Army Survoy Center w i l l  be r c s p o n s i b l e
far the r e c o v e r y  and  e x t e n s i o n  of p o i n t s  comprising t he  
major E t .  

(1) It will f u r n i s h  Corps w i t h  p o i n t s  w i t h  
which t o  s t a r t  l owor  o r d e r  n e t s ,  

( 2 )  	It w i l l  e s t a b l i s h  a z i s u t h  a n d  f u r n i s h  
t o  C a p s  t h e  a n g l e s  of d s c l i n a t i o n  
between t r u e  azimuth and grid ez in lu th  
fbr each area of chznge. 

( 3 )  	It will a o t  9s a roswvr?  t o  h e l p  Corps 
SIC when necessary .  

It w i l l  t i e  i n  Corps n c t s  where d i f -( 4 )  
f e r c n c e s  e x i s t .  

It will supply c o n t r o l  t o  art i l lsrg( 5 )  
u n i t s  r e t a i n a d  u r d s r  -*my C O n t m 1 .  
This  m y  or m,ay not b c  a o c o n p l i s h s d
t o g c t h b r  wi th  an FA o b s e r v a t i o n  bat-
ta l i o n ,  

11c, 	 Survey Informat i  on Center  (SIC1. 

(1) will Extend lower o r d e r  s u r v e y ,  f rom 
the; major n e t  fWIliShed by Survey 
C e n t w  , t o  Corps, DivisFor: Bat-
t a l i o n  n r c a s .  

The SIC Will be  i n  charge of t h e  CO( 2 )  
of the 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  B n t -
t s l i o n .  The Engineer  S u r v ~ yP l a t o o n  
( C o r p s )  w i l l  be a t t a c h e 6  t o  t h e  SIC as 
needed. It w i l l  be  the  r e s p o n s i b i l i t y  
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of th? U m Y  % g i n e e r  t o  s e e  t ha t  i t s  
f u n c t p n s  a r e  p e r f o r m a  in a c c o r d a n c e  
with bhe g e n e r a l  scheme of the p l a n ,
X t  w i l l  b e  the r e s p o n s i b i l i t y  of t h e  
CO,  F i e l d  k r t i l l e r y  Ohserva t ion  B a t -  
t a l i o n }  that t h e  t a l e n t  of t h e  Survey
P l a t o o n  b e  u t i l i z e d  i n  the mission as 
set f o r t h  i n  paragraph  3 c (1)above  
aM not  used as a check on  work done 
by a r t i l l e r y  p e r s o n n e l , ”  

* * * * * 
b,  The mthcds used by e n g i n e e r  s u r v e y  p e r s o n n e l  

were t h o s e  t o  conform af i th  s t a n d a r d  p r a c t i c e  f o r  1/5,000 
a c c u r a c y  or b e t t e r ,  Azimuths vie= based on o r  checked  b y  
S t a r  or Bun observa t ion .  

6 3 .  Corps A r t i l l e r  Survee. Cmps  a r t i l l e r y  s u r v e y  
c o n t r o l  was e x e c u t e d  by‘swvey p a r t i e s  of t h e  o b s e r v a t i o n  
b a t t a l i O n ( s )  a s s i s t e d  by t h e  corps  e n g i n e e r  t o p o g r a p h i c  
p la toon .  The d e t a i l s  of t& e x e c u t i o n  and d i s s e m i n a t i o n  
of c o r p s  s u r v e y  c o n t r o l  a r e  d i s c u s s e d  i n  Theater General 
B o a r d  Study NO; 62, “Study of t h e  Field Artillery O b s e r v a t i o n  
E a t tal i o d. 

64. D i v i s i o n  A r t i l l e r y  Survey. 

a ,  co rps  t r i g  l i s t s  were furnisi-pd t h e  d i v i s i o n  
a r t i l l G r y  which i n  t u r n  forwardcd them t o  b a t t a l i o n s ,  
When a d d l t i o n a l  c o n t r o l  was r e q u i r e d  by d i v i s i o n  from 
oorp8 a r t i l l e r y ,  the  s p e c i f i c  c o n t r o l  d e s i r e d  was re -
quested fron c o r p s  a r t i l l e r y  survey i n f o r m a t i o n  c e n t e r ,  

b. D i v i s i o n  a r t i l l e r y  survey u s u a l l y  c o n s i s t e d  
of l i n e s  of t r a n s i t  t r a v e r s e  us ing  e i t h e r  s t a r  o r  sun 
a z i m u t h s .  T r i a n g u l a t  i o n  wa5 used i n  rough t e r r a i n  a n d  
t o  c n r r y  c o n t r o l  i n t o  t h o  t a r g e t  a r e a .  

c .  B a t t a l i o n  s u r v e y  was u s u a l l y  d i r e c t i o n a l  
t ransit  l l n e s  t o  b a t t e r i e s  with d i ~ t a n c e s  b e i n g  d e t e r -  
niinad by t a p i n g  o r  s t a d i a .  B a t t a l i o n  s w v e y  c o m p u t a t i o n s  
w m c  made by logs or s l i d e  ~ u l o .  !hen b a t t d i o n  necded 
a d d i t i o n a l  c o n t r o l ,  t h e  l e q u e s t  was mode t o  t he  d i v i s i o n  
a r t i l l c r y  s u r v e y  o f f  i c o r .  

d. The l a c k  of  i n i t i a l  s u r v e y  c o n t r o l  i n  a n y  
a r t i l l e r y  echelon did n o t  slow t h e  i n i t i a t i o n  of s u r v e y
w i t h i i i  that echelon .  a a c h  a r t i l l e r y  e c h a l o n  i n i t i a t e d  
i t s  own survey  which ,  if t i m e  p e r m i t t e d ,  was t i e d  in to  

a common c o n t r o l  by t h e  n e x t  h igner  h e a d q m r t e r s .  

CHAPPER 4 

F I R I N G  CIIARTS AND P&OTTING EQ,UIFl(,EW 

6 5 .  Genera l .  F i r i n g  c k r t s  f o r  f i e l d  a r t i l l e r y  are 
used a t  a l l  a r t i l l e r y  leve ls  from b a t t e r y  t o  c o r p s .  The  
s i z e  and t y p  of c h a r t  m a i n t a i n e a  varies w i t h ‘ e a c h  l e v e l .  
The f i r i w  c h a r t s  at c o r p s ,  d i v i s i o n ,  b r i g a d e ,  and g r o u p  
a r t i l l e r y  Were not used f o r  the  a c t u a l  C O ~ p u t a t i o n  of 
deta for guns but w e r e  used t o  show the  p o s i t i o n s  and fire 



c a p a b i l i t i e s  of tb b a t t a l i o n s  and f o r  t h e  assignment of 
fire m b d o n s .  Tk firing c h a r t s  at battalions and. bat-
t e r i e s  were used f o r  t h e  a c t u a l  computa t ion  of firing
da ta  f o r  t h e  guns, -

8 ,  11.
66. Naps, 

a, Maps, when a v a i l a b l e ,  were used f o r  firin$ 
charts a t  a l l  fire d i r e o t i o n  centers. The maps mos t  
connonly*used i n  t h i s  t h e a t e r  f o r  firiiqj c h a r t s  WCE Of 
1/25,000, 1/50,000 and 1/100,000 s c a l e s ,  Maps Of at 
I-cast one and usua l ly  a l l  t h e s e  s c a l e s  wore ava i l ab le  t o  
u n i t s  throughout  t h i s  t h e a t e r  of opera t ions .  

b, Corps, d i v i s i o n ,  b r i g a d e ,  and group artillery
f i r e  d i r e c t i o n  canters  u sua I ly  used t h e  l/5O,OOO map f o r  
a firing c h r t .  T h i s  scale w&s found t o  be t h e  most con-
ven ien t  in t k t  it was small onough t o  coves  wido c o r p s
and d i v i s i o n  f r o n t s  a d  a l s o  la rge  enough t o  showsthebat -
t a l i o n  fi r c  c a p a b i l i t i e s  d i s t i n c t l y ,  If t he  1/50,000 map 
was not  a v a i l a b l e ,  e i t h e r  t h e  1/25,OGO or 1/100,000 scales 
were  sa t i s fac tory .  

c, B a t t a l i o n  End battery fire d i r e c t i o n  centers 
usua l ly  used the  1/25,000 grid sheet f o r  t h e  computat ion
of h o r i z o n t a l  c o n t r o l  .opera tor  data ,  and t h e  1/25,000 
map f o r  v e r t i c a l  c o n t r o l  o p e r a t o r  data, When 1/25,000
s c a l e  mapa were not ava i lab le  f o r  v e r t i c a l  control,
either t h e  l/5O,OOO o r  1/100,000 s c a l e  naps were  u s e d .  
Wben'the 1/100,000map was U S G d  for  v e r t i c a l  C011tr01, 
the map a l t i t u d e s  and grid s h e e t  range w e m  uscd f o r  
computing site. 

67. -Grid Shee ts ,  Grid shee t s  of 1/25,G00 sca le  
were h a b i  Lua l ly  used  f o r  de twmining  h o r i z o n t a l  c o n t r o l  
by b a t t a l i o n  and b a t t e r y  f i r e  d i r e c t i o n  c a n t e r s ,  This 
procedure was foulld t o  be  t h e  most a c c u r a t e  because of' 
shr inkage of maps and e r r o r s  occur r ing  in the csssnibly
of' m a p s .  

68, P l o t t i n g  E Q u i p E n t .  Standmd i s s u e  plotting
equipment was used th roughout  this t h e a t e r ,  Some u n i t s  
used c e r t a i n  m o d i f i c a t i o n s  of this equ ipmnt  wh ich  are 
d i s c u s s e d  i n  d e t a i l  i n  T h e a t e r  GewraL Board Study NO. 6 7 ,  

I 

"Study of Field A r t i l l e r y  k a t G r i e l  and Supp ly t f ,  
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CHAPTER 1 

CONCLUSIONS 

b9. T a r g e t  Loca t ion .  That p r i o r  t o  p a r t i c i p a t i o n
i n  ccolbat t a r g e t  l o c a t i o n  d i d  not r e c e i v e  s u f f i c i e n t  
er ,phasis  i n  t i e  t r a i n i n g  of f i e l d  a r t i l l e r y  p a s o m e l .  

70, Forward Observers ,  

a. T h a t  t h e  number of f i e l d  a r t i l l e r y  forward  
o b s e r v o r s  employed was bmed  on t h e  nurtiber of i n f a n t r y
and t ank  ccmpanies b e i n g  supported.  

b. That each  i n f a n t r y  o r  t a n k  company should  

be  a c c o n p n i e d  a t  all t imes  bj a t  l e a s t  one a r t i l l e r y 

o b s e r v e r  and p a r t y .  


71. F i e l d  Hr t i l l cm && Observat ion P-. 

a .  That l i a i s o n  t y p e  R i r c r a f t  o r g a n i c  t o  f i e l d  
a r t i l l e r y  u n i t s  proved t o  be i n v a l u a b l e  f o r  i n t e l l i g e n c e
and odjus.cm nt  of f i r e ,  

h .  T h a t  a r t i l l e r y  a i r  Ob66rVatiOn p o s t s  were 
employed successfully i n  making obl ique  a i r  p h o t o s  t o  
suyploment  air fo rce  phot os , 

72. Sound. That sound m n g i n g  proved a v a l u a b l e  
soupce of i n t e l l i g e n c e  but W ~ Snot cons idered  s u f f i c i e n t -  
l y  a c c u r a t e  fcir t h e  a d j u s t r e n t  of f i r e .  

73. A i r  P h o t o s ,  

e ,  That a*  p h o t o s  weIF: f u r n i s h e d  i n  s u f f i c i s n t  
t y p a s  n~ q u a n t i t y  g e n e r a l l y ,  

b ,  That t h e  t ime from the exposure of t h e  film 
to t h u  a e l i v c r y  of air  p h o t o s  t o  ground u n i t s  was ex-
cess ive ,  

c, T h t  photo  i n t e r p r e t e t i o n  t e m s  weye e s -
sent is1 a t  c o r p s  a r t i l l e r y  level. 

74. Shcl l  R e p o r t s ,  That  s h e l l  r e p o r t s  w e r e  a 
Valuable  mans f o r  checking and confirming o t h e r  i n t e l -  
l i g c n c a  agenc ie s .  

7 5 ,  O o n s r a l  I n t o l l i  .ence, That the p r a c t i c e  of  
making t h e  corps a r t i l l &  fire d i r f c t i o n  c e n t e r  the 
f o c a l  p o i n t  f o r  c l l  t y p e s  of i n t e l l l g e n c e  proved  SUC-
C6Ssful i n  combat and p e r m i t t e d  t h e  R ! Q X ~ U DUSE Of s u c h  
i n t c l l i g o n c 0, 

- 39 -



76. Var icb lc  Time Fuze i ? c ~ z l t ) .  That t h o  US* Of 
t b u  v a r i a b l e  t ime ( P o z i t ) x e  wzs handicapped b y  Un-
n e c e s s a r i l y  s t r i c t  and cmborsomo sa fe ty  r e q u i r e m e n t s
:md StEnding ope ra t ing  p rocedmes  v h i c h  dslaycrd Or p r o -
h'lbi'tcd i t s  being f i r e d .  

77. lidjustmont 2 Observed F i r a s ,  

a. T h a t  conduct of firs by convon t iona l  methods  
( ~ x L z 1and l a t e r a l )  was not  usad e x t e n s i v e l y .  

b. That o r d u c t  of fire by forward  o b s e r v a t i o n  
wothcCs WES used s u c c e s s f u l l y  and e x t e n s i v e l y ,  but the 
e f f i c i e n c y  was i npa i rod  b y  the l a c k  of t r a i n e d  observers. 

o. Th2t  observers  t r a i n e d  i n  thc  c o n v e n t i a n a l  
r;iithods of conduct of f i r e  were thrj LiIcst adep t  i n  ad jus t -
ing f i r e  by forward  obse rva t ion  n i t h c d s .  

78. Radar. Tk15 f i r s t  t s s t s  i n d i c a t e  that  radar 
o m  be used  as 3 meany for l x a t i n g  mcving ground t c r g e t s  
and i n  the  a d j u s t r e n t  of field a r t i l l e r y  firs. 

'79. Adjustment of F i re  by High P e r f m m n c e  A i r c r a f t .  

a ,  That adjustment of long r w g e  f i e l d  a r t i l -
16ry f i r e  by high p e r f o r m n c e  a i r c r a f t  was COEpLGtGd in 
r z n y  cases ,  find t h a t  t h e  o d J u s t m n t  i n  t i iese cas63  Could 
rlut 1mve bcen perf'orned by any o thor  w a n s  a v a i l i l b l e .  

b. T h t  t he  ch ie f  reasons  f o r  f a i l u r e  t o  com-
p k t s  ad jus tmi i t  of f i r e  by high parfolrnoncc a i r c r a f t  
were duc t o :  (1) Corrixunications d i f f i c u l t i o s ,  :tnd ( 2 )
o b s e r v e r s  lack of knmlodgo of f i e l d  e r t i l l o r y  gunr-ery 
pro csdure s , 

80. Adjustment o f  Nav31 Gunf i re  5y Ground o b s e r v e r s .  
Th3t o d j u s t w n t  of nave l  g u n f i r e  i n  s u p p o r t  of ground
nc t i  on was success fu l ly  u s t i d ,  but thc? i r & r k t i o r i s  in 
tcchniquG of adjustrnont between t h e  mvy and ground
f o r c o s  required some s p c i a l  t r a i n i n g  f o r  o b s e r v m s .  

81. dccwacg o f  F i r e .  T h a t  I n a c c u r a c h s  in field 
a r t i l l e r y  f i r e ,  o t h e r  t h s n  thoso  i n h e r e n t  t e c t n i c s l l  in-
nccuraciGs of r i 2 t e r i e l  aid " m i t i o n  werG a t t r i b u t a b l e  
t c :  

a ,  Issue of n i x e d  l o t s  of x m m i t i o n  tc f i e l d  
a r t i l l e r y  unixs. 

b. ItHumon e r r o r s "  i n  th6 computz t ion  of' d i i t a  
f~ thc, guns and the  e s t t i n g  of th6  d a t a  on t h e  guns, 

82.  Planning of F i r e s .  Thit  f i r e  plans w r o  d c v o l o p -
ed si-multmeously a t  b o t t s l i o n ,  d i v i s i o n  and c o r p s  l o v e 1  
;1:d n o t  as  ou t l ined  i n  c j r r e n t  f i e l d  n r t i l h r y  t r u i n j - n g  
1itcr a tUT c! . 
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CHAPTER 2-

83. Forward Observers. That the r a t i o  of forward 

obse rve r s  3rd p a r t i e s  be one per i n f a n t r y  r i f l e  compcny 

o r  simihr u n i t .  


84. A i r  Photos, 

a. % t  the procedure far obta in ing  a i r  photos 
f o r  ground u n i t s  be  r e v i s e d  t o  a s su re  de l ive ry  o f  photos 

i n  t ime  f o r  them t o  be of va lue .  


b. T h a t  d i v i s i o n  end co rps  a r t i l l c r y  be f u r n i s h -  
ed photographic  equipment for tzk ing  and reproducing i n  
l i m i t e d  q u a n t i t i e s  "c lose  in' '  oblique photos. 

85. Radar. T h a t  r e sea rch  and developments be con- 

t i n u e d  on r ada r  e q u i p e n t  for  l oca t ion  of ground t a r g e t s  

and tho  adjustment of f i e l d  a r t i l l e r y  f i r e ,  


86,  Fire Direc t ion .  

a ,  That a combimd board comprised of f i e l d  
a r t i l l e r y ,  army a i r  f o r c e  and navy p e r s o n n s l  be ap-
po in ted  by the W m  and Navy Departments t o  s t a n d a r d i z e  
methods of ad jus t ing  t e r r e s t r i a l  f i r e ,  

b. That experiments be i n i t i a t e d  at  the  F i e l d  
A r t i l l e r y  School t o  determine tk f e a s i b i l i t y  of each  
of t h e  fo l lowing:  

Sepa ra t ion  of 'observa t ion  and conduct 
of  f i r e ,  i , o . ,  observers  make s e n s i n g s
which do  not include e s t i m t i o n  o f  
d i s t a n c e s  and computers a t  f i r e  d i r -
e c t i  on c e n t e r  conduct the probleras 
b L s d  on these  sens ings ,  

Combining forward observer and con-
ven t iona l  m s t h c d s  of  conduct of f i r e  
t o  permi t  a l l  t y p e  problems t o  be 
f i r d d  using sens ings  or comands  i n  
yards without d i s regard ing  the f a c t o r s  
involved. For oxample, tk s tuden t  
w i l l  be t augh t  the  s i g n i f i c a n c e  o f  
f a c t o r s  but will be r e q u i r e d  t o  
bracke t  b o t h  ttirgst and l i n e  by g i v -
ing  t h e  proper sens ing  o r  comnnd i n  
yards ,  

87, Variab le  Time Fuze ( P o z i t ) .  That safGty rzg-
u l a t i o n s  covering the m p l o y m n t  of t h o  va r i ab le  t i m e  
( P o z i t )  fuze  be publ i shed  by the \ V m  Departffient. 

88 ,  Planning F i r e s .  T h a t  f i e l d  a r t i l l e r y  t r a i n i n g  
l i t e r a t u r e  p e r t a i n i n g  t o  planning fires be r e v i s e d  t o  
i nc lude  t h e  pr inc ip le  t h a t  fire plens  a r e  developcd s i m -
u l t a n e o u s l y  at b a t t a l i o n ,  d i v i s i o n  a r d  corps l e v e l  and 
tk reasons  for  planning f i r e s  i n  t h i s  manner. 
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ing data,  




mnmx NO. 1 
THIRD UhTITED STATES i W i Y  

* * * * * 2 2  l ipri l  194.4. 

E Z Z T E A C T  
*	 * * * * 

"1. The purpose of t h e  procedure  o u t l i n e d  h o r e i n ,  
which w i l l  be des igna ted  as ,%XLdXC, is t o  e x p e d i t e
tk massi-ng of all a v a i l a b l e  f i r e s  wi th in  a corps  s e c t o r  
i n  ex t r ene  eAergenoy when l a c k  of t i m e  p r e c l u d e s  P e a r -
r a n g e m n t  of f i r e .  The f o l l o w i n g  L&ULL-JX p r o c e d u r e  w i l l  
be f o llowed by a l l  u n i t s  of t h i s  co ix"d .  

"a. I~Iorrnallya r e q u e s t  for sIWE~ADI~w i l l  or-
i g i n a t e  w i t h  a forward obse rve r  who t rans ia i t s  to t he  ba t -  
t a l i o n  f i r e  d i r e c t i o n  c e n t e r  tlm f o l l o w i n g : 

E xainp l e  
( 1) 'i'he code  word SEi3EikDB, SEREP;.%DE 

which  i n d i c a t e s  t h a t  
~ r e e( 3 )  v o l h y s  are to 
be f i r e d .  

( 2 )  	Coord ina te s  of t he  c e n t e r  5301794 
o f  the a r e a  t o  b e  c o v e r e d .  

( 3 )  	lratuze of t a r g e t .  4.0 t a n k s  

"b. The b a t t a l i o n  f i r e  d i r e c t i o n  center w i l l  
t r a n s m i t  the reques t  by telepho-m tO t h a  d i v i s i o n  a r t i l -  
l e r y  f i r e  d i r e c t i o n  c e n t e r .  If the d i v i s i o n  a r t i : t l . a r y
coi,axnder ( o r  corps a r t i l l e r y  group c o n u a n d e r )  or h i s  
au tho r i zed  r e p e s e n t a t i v e  d e c i d e s  t h &  t h e  targel; war-
r e n t s  c a l l i n g  f o r  f i r e s  i n  a d d i t i o n  t o  those of h i s  
d i v i s i o n a l  ( o r  prour)) a r t i l l e r y ,  he transmit s ov er $11~ 
corps  a r t i l l e r y  r a d i o  n e t  to t h e  corps  artillery f i r e  
d i r e c t i o n  center  his  r e q u e s t  f o r  S.ZXLADE. H e  i n c l u d e s  
t h e  d e s i r e d  time a t  which t h e  c o n c e n t r a t i o n  i s  t o  f a l l .  
NorrmIly Corps and D i v i s i o n  A r t i i l e r y  Comr~anders should 
r e a l i z e  t h a t  an a l l m a n c e  of t e n  . to t w e l v e  m l n u t o s  intist 
be nade t o  in su re  tht  a l l  b a t t a l i o n s  W i l l  be r e a d y ,  and 
more time w i l l  he reGuired  i f  checks a re  n e c e s s a r y ,
Tir,le liiust be synchronized p e r i d  i c a l l y  a n d  e uch ba t t a l ion  
f i r i n g  va11 xake  i t s  own d lowi incea  f o r  t i r s  of fliglt so 
t h a t  a l l  p r o j e c t i  les arrive s i m l t a n e o u s l y  i n  tile . target 
a r e a .  I f  s u r p r i s e  f i r e  i s  n o t  d e s i r e d  beoauso of the 
ex igenc ie s  of the s i t u : . j t i on ,  the words 'TVhQnready1 w i l l  
be used and f i r i n g  con;i.enced as Soon a s  p o s s i b l e ,  
ample of d i v i s i o n  ( o r  co rps  g roup)  a r t i l k r y  r e g l e s t  f o r  
SERENAD3: 

Appendix 1. 
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SZRENADE 

5301794 

40 t a n k s  

l L 3 5  ( o r  ‘;‘hen r e a d y ’ )  

”c .  If t h e  t a r g o t  i s  deerried m f f i c i e n t l y  

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

assigns t h e  m i s s i o n  t o  a l l  h e a d q u a r t e r s  whose f i r 0  c a p a - 

b i l i t i e s  p e r n i t ,  and who a r e  not engaged on a n o r e  i m - 

p o r t a n t  n i s s i o n .  (Bote :  -41 corps a& d i v i s i o n  art i l- 

l e r y  units w i l l  have been a l e r t e d  upon hearing the t r ans - 

a i s s i o n  f o r  SSRXXX over t h e  corps a r t i l l e r y  r a d i o  ne t .  ) 


“ d .  	 F i r i n g  p o c e d u r e  : 

(1) Each b a t t a l i o n ,  f i r i n g  witl; i t s  normal 
s h e a f ;  and c e n t e r e d  on t h e  c o o r d i n a t e s  
g i v e n ,  f i r e s  t h r e e  ( 3 )  v o l l e y s  at 
c e n t e r  range. 

( 2 )  	T e r g a t s  o f  nore t han  400 yards i n  
width o r  d e p t h  a r e  covered  by i n c l u d -
i n g  an a d d i t i o r a l  s e t  of C o o r d i n a t e s  
i n  the req.uest f o r  SiR2KALlE. ’rihen 
iilore t’mn one s e t  of c o o r d i n a t e s  a r e  
g i v e n ,  -the m t h d  of a t t a c k  w i l l  be  
i n  the o r d e r  srnnounced. 

“e. If t h e  forward  observer  d e c i d e s  that  i t  
i s  n e c e s s a r y  t o  cor- t inue t h e  f i r i n g  on  t h e  t a r g e t ,  he 
r e l o r t s  I FBEPEAT SE I!,’. The b a t t a l i o n  f i rs  d i r c c t i o n  
c e n t e r  w i l l  r e l a y  tho’request b y  t e l e p h o n e  t o  the d i v i s i o n  
a r t i l l e r y  ( o r  c o r p s  ar:illery &roup)  f i r e  d i r e c t i o n  ccn-
t e l .  If the d i v i s i o n  a r t i l l e r y  cori;s\nder ( o r  cor l2s  ar-
t i l l e r y  grouy cor&,.znder] o r  h i s  a u t h o r i z e d  r e p r c s e n t a t i v e  
d e c i d e s  t h e  r e q u e s t  Is warranted . ,  he w i l l  t r d i s n i t  o v e r  
t h e  c o r p s  a r t i l l e r y  r a d i o  ne t  p%:PX+T SZRXKADZI. Each 
bazta l i o n  p r e v i o u s l y  assigned t h e  hissi on w i  11 r e r e a t  
t he  f i r i n g  w i t h o u t  a e l a y  o r  f u r t h e r  c o n f h i n a t i o n  u n l e s s  
d i r e c t e d  o therwise  by i t s  h i g h e r  artillery h e a d q u a r t e r s .  

. : f .  Xxtrene c a r e  n u s t  be e x e r c i s e d  t o  insure 
t h e  a c c u r a c y  of l o c a t L o n  on en7 r e q u e s t  f o r  SiX21Lid~3, 
T h i s  is the’ r e s p o n s i b i l i t y  of co iadr f le rs  of all e c h e l o n s  
hndliig such re t jucs t s .  ‘?hey will be  r e s p o r i s i b l c  that 
t h e  c s o r d i n a t e s  g i v e n  are a c c u r a t e  and that f r i e n d l y ,  
~ D O O ~ Sa re  no t  endangered by t h e  shoot. I n  a d d i t i o n ,
t h e y  a re  r e s p o n s i b l e  that the  r e q u e s t s  a r e  j u s t i f i a b l e  
&una tht the t a r & &  wnrrents such  a n  expenditure of aril-
m u n i t i o n .  If i;liEre l e  any c u e s f i o n  as t o  t h e  l o c a t i o n  of 
t k i  Large t  and adjus t i .w- t  of f i r e  is n e c e s s a r y  the I d s -
s i o n  then bocor:is 0-m not of SL’RREI!iIDX but of  a d j u s t n l e n t
2ncl a r e q u e s t  f o r  ad3.Itioim1 f i r e s  and Teinforcel i lent .  7 f  

By co:li,Land of L i e u t e n a n t  C-eneral PATTOI?: 

/s/ R. 17. Hartman 
/t/ R. Ti. €IiWI%!h?X 

Lt COl., A.G.D.,D ETRILjUTION;
WH?I 	 iisst. h d j .  Gen.*	 * * * * 



S T J D I h G  OP ;RT'TII;G FROCEDUEe: 
iLRTILL-.;IY WITH THE X I 1  C O Z S  

5CR 193 SEilEK-JE 1XT 

The purpcse of the S3iELDE I S T  i s  : 

"a. To exped i t e  nassing of f i r e s  of a r t i l l e r y
vr3h the Cor ps . 

9. T o  t r a n s n i t  f l a sh  an t i t ank  o r  a n t i a i r c r a f t  
warnings 

" 2 .  The SEZLiIlE TXT i s  a spec ia l  s e t .  It does 
not  e l i m  n S e  e i the r  the  comxiid net or  f i r e  d i r e c t i o n  
ne t  norr,?ally ei,plpyed between- each headquarters and t h e  
subord ina te  u n i t s  of t k a t  headquar-Lers. 

"3.  T h e  S 3 E L i X  K!$T i s  used f o r  'Serenade' miss ions  
and f o r  ' H i t l e r '  missior-s .  

"4 .  'Serenade' missior-s are ca l l ed  f o r  when the t a r -  
& e t  i s  t o  be h i t  :vit h a l l  ava i l ab le  f i r e .  A l l  ava i l ab le  
f i r e  is considered to be tha't which can be de l ivered:  

"a,  A t  the t i n e  spec i f ied  if the f i r e  c a l l e d  
for is TOT. 

"b .  :.;$thin 15 n i n u t e s  of the  ti= of broadcas t ,  
i f  tlw f i r e  ca l led  f o r  i s  nct a TOT. 

i 7 5 .  P H i t l e r l  lilissions m e  s u a  as f o r  vSerenade' 
r , l issions except thst the  t a r g e t  i s  t o  be h i t  with l i g h t  
EIYI illediunl a r t i l l e r y  only.  

"6. Serenade' giissions are broadcast only- by: 

?'a. Corps PDC. 

"b. a i v i s i o n  a r t i l l e r y  and f i e l d  a r t i l l e r y  graup 
headquar te rs  r o r 7 r c r i t i c a l  f i r e s .  See Nr .  12b (21,-mnex 
NO. 3 ( a r t y )  t o  Corps SOP. 

1'7. 'EIit ler '  t i i s s ions  a re  b r o s d m s t  on ly  by: 

:fa, Corps EX. 

"b ,  J iv i s  i o n  a r t i l l e r g  and f i e l d  a r t i l l e r y  
grcup hac1quarters fa c r i t i c a l  f i r e s  or nebe lwafer  tar-
g e t s .  

~ 7 . su.2130rt h a - t t a l i o n s  f o r  ne'oelwerfer~ ube c t  
t s r g e t s .  
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; I  L. Other t h a n  aKthor ized  above, s t a t i o n s  do no t  

t r a n s m i t  except as follows: 


"a. All s t a t i o n s  t r a n s L i t  when rep0rtir.g i n t o  

o r  l e a v i n g  t h e  n e t ,  o r  ir. answer t o  a s p e c i f i c  c a l l ,  


"b. Div i s ion  a r t i l l e r y  hnd group keadquzr te rs 

t r a n s m i t  r e c e i ? t  f o r  tiiLie synchroniza t ion  broadcasts.  


"c. . a y  s t a t i o n  sag t ransmi t  flasl-. a n t i t a n k  

o r  a n t i a i r c r a f t  warnings. 


i7d. nny s t a t i o n  clay t rana l i i t  iliEssd6es o r  f i r e  

miss ions  o t h e r  t h a n  'Serenajde' or ' H i t l e r '  i n  ehergencies  

and vhen o the r  c o m u n i c U t i d n s  are not working. Bpecif i c  

c a l l s  a r e  used. 


" 9 .  Requests f o r  'Ler'enade' o r  'H i t l e r '  ads s ions  are 
not  t r a n s n i t t e d  on t h e  SEL?EIhX l<ZT, except under the  
p rov i s ions  6f par .  8d above. 

!'lo. It is e s s e n t i a l  t h a t  t h e  SEXlXX 3 T  be h p t  
i n  8 h igh  degree of e f f i c i e n t  o,peration. Receilit o f  LAs-
s i o n s  i s  not acknowledged i n  t h e  S3R3TADE I%$. To i n s u r e  
e f  f a c t i v e  operat  i o n  and t o  in fo rn  broadcasting headquar t -  
e r s  of the f t r e  d e l i v e r e d ,  t h e  following procedures are 
p r e s c r i b e d  : 

ita, Cach b a t t a l i o n ,  whose c a p a b i l i t i e s  of f i r e  
i nc lude  t h e  t a r g e t ,  r e s o r t s  a c t i o n  talren t o  the  next h igh -
e r  headquar t e r s ,  which i n  t u r n  r e p o r t s  t o  i n i t i a t i n g  head- 
q u a r t  e r s .  

'"b. Zach headquar t e r s  above ba t t a l ion  l e v e l  
is i e s p o n s i b l e  f o r  t he  synchroniza t ion  of t i r t e  i n  its 
u n i t s  as w e l l  as f o r  t h e i r  e r f e c t i v e  operation i n  the 
SZXXi;lDE IZT.  check of r e c e i ? t  of time sjrnchronization LL 

broadcas t  un6er the provision of ~ X T .  Sb  above, by other 
i:ieans of cor.l;iunication t k n  the ~ X ? W . - ~ L X GI';JT, is an ef-
fe c t i v e  I x e a s  of checking t h e  5.ElXtX)Z. i 9 T .  

"11. Solhe Corps b a t t a l i o n s  a re  not i n  t h e  S Z S X d J E  
LXT due t o  l a c k  of equlyden't .  L i s t s  o f  such b a t - t d i o n s  
21-6 publ i shed  g e r i o d i c a l l y .  The hext higher.  headquart-
e r s  of such bat-Lalions tr.:nsi.iit t h e  Bereiiade' or ' B i t l e r '  
m i s s ion  t o  them using any a v a i l a b l e  ,.ealis of couiiunication. 
I n  a d d i t  l a c ,  s u c h  b a t t a l i o n s  LLay rece ive  t h e  I d s s i o n s  
t h o u g h  other i*eans , such as f r o m  l i a i s o n  o f f i c e r s ,  r e i n -  
for  ced umi-i s ,  e:c. 

"12. I f , f i r e  is d e s i r e d  by c e r t a i n  designated b a t -  
t a l i o n s  on ly ,  t h e  9ERXLJ)E IXKT i s  not used, u n h s s  t h e r e  
is no other adequote m a n s  of cmmunication. 

IV13. If 'Serenade'  o r  ' H i t l e r '  t i i s s ions  are t o  be 
f i r e d  Y O T ,  they a r e  s o  des iEnated .  ' t h e  i s  synchronized 
f o r  TOT'S by the headquar t e r s  broadc.isting the  i L i s s i o n .  
I f  TOT i s  not p r e s c r i b e d ,  u n i t s  f i r e  w!len ready but  no  
l a t e r  t h a n  15 minutes a f t e r  t h e  tir!ie of broadcast .  

"14.. 'Serenade' o r  ' H i t l e r '  rrlissions are  responded
to with one (1)v o l l e y  u n l e s s  otherwise d i r e c t e d  by liead- 
q u a r t e r s  broadcas t ing  the c i i ss ions .  o t a t u s  of a m m i t i o n  
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r a t i o n  mxst b e  cons idered  c a r e f u l l y .  

"15. Opera t ion ,  vo ice  - 24-hour. 

"16. Call s i g n s  as i s s u e d  i n  W S B  SO1 i t e m  32-H 
w i l l  h e  used by a l l  s ta t ions.  

"17. NCS s t a t i o n  w i l l  t r a n s m i t  6 t ir , les d a i l y  t o  a l l  
s ta t  i o n s  a t h i e  signal t o  s y n c h r o n i z e  t b  o f  a r t i  leSy
w i t h  t h e  Corps. 

"18, i'rocedure for t r a n s m i t t i n g  a 'Serenade '  1 H i t  l e r '  1 
f i r e  mission : 

$ 1 ,  . ' H e l l o  d l l  s t a t i o n s  - ( n e t  c a l l  sign). 

t l . 3  . ' Serenade ( H i t l e r 1' . 
' I C ,  P a u m f o r  30 seconds t o  a l l o w  radio o p e r a t o r  

t o  alert his  FDC when cciJ ipped w i t h  r e m o t e  c o n t r o l .  

'7d, ' h ' e l l o  fill s t a t i o n s  - ( n e t  c a l l  s i g n ) .  

" e .  ' he renado ( I i i t l e r ) ' . 
"f . ' C o o r d i n a t e s  ' *  
" g .  ' \'01bys' (Omi t t ed  i f  o n l y  one volley

is  d e s i r e d  1. 

v'h. 'TCT (:hen r e a d y ) ' .  

"i. 'I say aga iE __ (Xepeat  d t o  h ) .  

; ? j .  I f  TOT, add: fitfaen I say t i r w ,  it will.be 
e x a c t l y  rninutes u n t i l  titie on t a r g e t ,  90 s e c o n d s ,
10 Sscoi lds ,  5 ,  4 ,  3 ,  2 ,  1, t im ,  it is e x a c t l y  __ min-
Utes u n t i l  t i r i i  on t a r g e t . '  

I 7 k .  ' out ' . 
"I$. procedure f o r  u s i n g  serenade  n e t  i n  a n  encrgency

(;gars.6a ,  d ,  and 12 a b o v e )  t o  f i r e  s e l e c t e d  b a t t a l i o n s .  

'la. ' B e l l o  a l l  s t a t i o n s  - (net c a l l  s ign) .1 

:'b. ' F i r e  m i s s i o n  f o r  , , - 1 
1 

(calls i g n s  of u n i t s  that  a r e  t o  f i r e ) .  

s7c. Pause f a r  30 seconds.  

17d. ' H e l l o  a l l  s t a t i o n s  -t (net c a l l  sign). 
s
rle. 'Fire mission for -, -I - -

"f . ' C o o r d i n a t e s  ' .  
P'g. ' V o l l e y ( s ) '  * 

"h. TOT (;hn r e a d y  ) '  . 

t l i  . 'I:say a g a i n '  ( r e p e a t  d to h). 
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If TOT add: Vihen I: say t h e  it w i l l  be? v  j 

10 seconds  5 ,  kr 3 ,  2, 1, t ime, it i g  e x a c t l y  -
utes u n t i l  time on t a r g e t ,  t. 

S t a t  ionsI 
. mder o f  cal l  11 



FIRS? UMLLTCD STitTES AFXY 

. R T I L L X Y  IlSFOW; LTIO?? S3IIVICE 

5 May 1945* * * * * 

S e c t i o n  I1 

OP~RI-LTIONALPROCXUURlI 

* * * * * 

"Gener a1 

st,. Ir-gene ra l  P o z i t  may be f i r e d  by f i e l d  a r -
t i l l e r y  u n i t s  on s u i t a b l e  t a r g e t s  w i t h o u t  undue conce rn  
on t h e  pu t  of unit  conxianders. 

Vb . T h i s  l i ;aoraidun g r e s c r i b e s  a un i fo rm p o l i c y
des igned  t o  permit t h e  maxirum employaent of P o z i t  f i r e  
consis t e n t  w i t h  safety t o  f r i e n d l y  a i r c r a f t .  

s'c. juch a p o l i c y  is deemed necessa ry  i n  order 
t h a t  the .krtill&rg wi th  the Knty iiiay be in t e rchanged  
a long  t h e  seve ra l  c o r p s  wi thout  a loss of e f f i c i e n c y  at-
t e r d a n t  t o  widely d i v e r g e n t  r e g u l a t i o n s  i n  t h i s  l .atter. 

Procedures p e s c r f b e d  by lower eche lons  
w i l l  co l l ro r~ it o  t h i s  J1ieclor3ndU. 

" S a f e t y - K i f i h  Terf o r m n c e  A i r c r a f t-
??a. Pozi t  f i r e  \vi11not be r e s t r i c t e d  'because 

of f i g h t  er-bornbm and 'fac/R ope ra t ions  over t h e  f r o n t ,  
excep-t t h a t  it will not be d i r e c t e d  a g a i n s t  t a r g e t s  under  
d i r e c t  a t t a c k  by fig;ztei.-l~oi.ibcrs, 

l ib .  A r t i l l e r y  coi.d.anders w i l l  coord incLtewith 
a i r  coopera t ion  p a r t i e  s t o  prevent P o z i t  f i r  e t r a j e c t o r i e s
in te rce l2 t ing  t h e  r o u t e s  of heavy and w d i u m  bomber f l i g h t s ,
day o r  n igh t .  

; 'a, The m j o r i t y  of  s u i t a b l e  t a r g e t s  c a n  be at-
t acked  wi thou t  danger r e s t r i c t i o n  t o  A i r  01' o p e r a t i o n s .  
T h i s  will i n c l x l e :  

(1) 	F i r e s  d u r i n g  darkness and i n c l e n e n t  
weather when L r  OP's a re  not o p e r a t -
i n g .  

Appendix 2 
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( 2 )  	 Fi re s  i n  which t h e  t r a j ec to ry ,  by proper
choice of charLes, i s  r&be t o  pass over 
or under the a r e a  oi' Air 0P ogerations. 

( 3 )  	 Fi re s  i n  which t h e  Pazit  fuze has not 
arned p r i o r  t o  crossin&. the  f r o n t ,  

"b. POzit f b e  r,ot f a l l i n g  i n  one or the above 
c a t e g o r i e s  c o n s t i t u t e s  a hazard  t o  A i r  02's. In order 
$0 minimize t h i s  hazard: 

icach corps w i l l  prescribe a 'Poz i t  S a f e -
t y  Zone' i n  which ~ i rO P  a lLay f e e l  
f r e e  t o  opera te  ur less  otherwise r e s t r i c t -  
ed. n zone 2,000 Lieters deep behind the 
f r o n t  l i n e s ,  with uaxiuum and ruinbum 
a l t i t u d e s  a b m e  the ground of 3,000 and 
1 ,000 ,  is recorxended. 

Unit c0;ld"r.s  will be charged with 
n o t i f y i m  the c o r p s  f i r e  d i r e c t i o n  c6n-
t e r  whenever arffied Pozit fuzed p o -
j e c t i l e s  are t o  b e  f i r e d  or, i n  enlergenoy, 
are beiLg f i r e d  through the Fozit  Gafe-
t y  Lone . iihen ever t h e  t a c t i c a l  si'tuat ion 
permi ts ,  n o t i f i c a t i o n  will be g iven  a t  
l e a s t  15 miiiutea p r io r  to tb t h e  of 
firi%I 

Lach cor28 w i l l  develop an e f fec t ive  
warning oystec; which will permit ruaxinm 
warning t o  ~ i rOPTS. It i s  recol;rrended
t h t  the Corps a r t i l l e r y  Cauander '  s 
Radio €kt be used f o r  t h i s  pu-p ose.7 

\;hen t k e  corps f i r e  (l irection cen te r  
is n o t i f i e d  thz t  Poz i t  f i r s  is.to be 
used, or "vat it is being used, t h i s  
i n f o r r a t i o n  will i; .ediately be d is -  
sernimt ea t o  t h e  a r t i l l e r y  with the 
corps ,  and to  adjacent snd supporting
a r t i l l e r y ,  The corps sec tor  w i l l  be 
divided i n t o  areas t o  f e c i l i t a t e  des ig -  
na t ion  of dariger areas.  

Once the vmrriing has been given, it w i l l  
be t h s  r e s p o n s i b i l i t y  of each unit t h s t  
its xir Opls are saxned of t h e  danger 
area. 

carps f i r e  d i r e c t i o n  c e n t e r s  rriay forb id  
or o t h e r w i s e  r e s t r i c t  P o z i t  fires *en 
ilnpo-c-tant air ifiissions ai-e beirg flown. 

Y e r s o n r e I  a t  b s t t e r y  p O S i t i O n 6  w i l l  be 
alert ,  t o  suspend f i r i n g  should they
o:~eervc f r i e n d l y  a i r c r a f t  l i k e l y  t o  be 
endangered by t h e i r  f i r e .  'I 
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TI1 CORDS 

* * * * j ; 

"1. The f u z e  p r o v i d e s  h igher  b u r s t s  a t  small a n g l e s
of i q x i c t  t h a n  a t  l a r g e  a n g l e s  of i;,)act. The 25-SECOnd 
t i n e  f u z e  should be used  w i t h  low angles  of e l e v a t i o n ;  
t he  p o z i t  f u z e  with high angles. 

t72. Tne f u z e  p r o v i d e s  e x t r e m e l y  h i &  b u r s t s  aver  
w a t e r ,  v e r y  h i g h  b u r s t s  over  snow and wet ground, s z t i s -
f i c t v r y  h e i g h t s  of b u r s t  over d r y  grounl .  

i l  3 .  c l e arance , 

I t a  . t&n a b s o l u t e  s a f e t y  of personnel  forward 
of' gun p o s i t  ions is  d e s i r e d ,  t h e  c learances  suggested i n  
p a r s .  13 - l b ,  a r - t i l l e r y  O p e r a t i o n a l  I n s t r u c t i o n s ,  iIq 1 2 t h  
iirnly G ~ o u p ,20  Novaiiber 19L+ii.4., aaplg. 

" b .  l i isn r e a s o r a b l e  s a fe ty  of dis i lersed 2 e r -
sonnel forward  o f  gun p o s i t i o n s  i s  adequate ,  c l e a r l r c e s  
&re reduced t o  : 

100 y a r d s  for l i g h t  a r t i l l e r y .  

150 yards f o r  r iediwi  and heavy a r t i l l e r y ,  


"e .  Reduced c l e a r a n c e s  3113 used  i n  a d i v i s i o n  
zone of a c t i o n  unless  o t h e r w i s e  d i r e c t e d  by t h e  d i v i s i o n  
a r t i l l e r y  col;lr.ancler. If f u l l  c l e a r a n c e s  a r e  t o  be  ,wed
'tho d i v i s i o n  a r t i l l e r y  c o i J a n d e r  n o t i f i e s  t l i~C o r 3  f i r e  
d i r e c t i o n  c e n t e r  one hour i n  advance of the time f u l l  
c l e a r a c e s  are t o  b e  efip1c)yed. 

?'4. P l a n  ii f o r  USE of  P o z i t  Fuze: 

' 'a ,  ?he pozi t  fuze is f i r e 6  a t  any e l c v a t i p n ,  
c o n s i s t e n t  w i t h  c l e a r a n c e  ( p r .  3 a b w e ) ,  dur ing  t h e  ilOurs 
of d a r k n e s s .  It is not f i r e d  a t  o ther  t i z s .  

"b .  'rhhours  of d a r k n e s s  aye t r o i s  one hour 
a f t e r  s u n s e t  t o  one Ylour b e f o r e  sunrise .  

"5. P l a n  El Tor use of T o z i t  Fuze: 

,'Lame as P l a n  A e x c e p t  t h t  t h e  p o z l t  f u z e  Lay
be f i r e d  i n  d a y l i L h t  a t  a n g l e s  of' e l e v a t i o n  above 800 m i l s ,
&Tovjd?d the  t a r g e t  is 1500 ym-ds beyolxl Che fr iencl ly
front l i n e s .  

"6. P l a n  C f o r  P o z i t  Fuze:  

"Sme as Plan D except  t h a t  t h o s e  miss whoS@
b e t t e r y  air s a f e t y  o b s e r v e r s  ( p a r .  14 below) c a n  See  
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p l a n e s  f l y i n g  a t  l e a s t  1,000 f e e t  above tk f r o n t  l i n e ,  
m y  f i r e  p o z i t  f u z e s  a t  my e l e v a t i o n ,  c o n s i s t e n t  with 
c l e a r a n c e  (par.  3 above) and w i t h  s a f e t y  t o  a i r p l a n e s  
( p r .  15 below),  a t  any ti&. 

"7 .  	 P l a n  D f o r  use of .  Pozi t  m: 
%&e as l l a n  A e x c e p t  t h a t  the  p o z i t  f u z e  may

be used i n  d a y l i g h t  w i t h  a n k l e s  of e l e v a t i o n  i n  e x c e s s  
of 400 m i l s  provided t h e  t a r g e t  i s  1,500 pards beycfid
the f r i e n d l y  f r o n t  l i n e s ,  

" 6 .  	 P l a n  E f o r  use  of ,?oz j . t  Bus;e: 

"The poz i t  fuze  is! f i r e d  a t ' a n y  e l e v a t i o n ,  con-
s i s t a n t  with c les rance  ( p a r .  3 a b o v e ) ,  a t  any t ime.  

" 9 .  	 Yield  A r t i l l e g L a i r p l a n e s  and P l a n  A. 

" a i r p i a n e s  f l y  v t i thout  r e s t r i c t i o n  except that  
t h e y  do n o t  f l y  during t h e  hours  of d a r k n e s s .  

"10. F i e l d  A r t i l l e r y  a h g l a n e s  and ??land. 

"a. 	 P i l o t s  mark on t h e i r  iilaps : 

(1) 	F r i e n i l l y  f r o n t  l i n e  of &:vision. 

(2) 	D i v i s i o n  b o u n d a r i e s .  

( 3 )  	 i l r t i b l e r y  p o s i t i o n  a r e a s  i n  d i v i s i o n  
zone. 

( 4 )  	A l i n e  j o i n i n p ,  f o r w a r d  b a t t e r y  pos-
i t i o n s  i n  d i v i s i o n  zom and a l i n e  par-
a l l e l  t o  it and l,gOC y a r d s  i n  ad-
vance of it. 

Irb, ~ i r p k n e sf l y  low over p o s i t i o n  areas s o  
as t o  b e  s e e n  s u r e l y  from t h e  b a t t e r y  p o s i t i o n s .  

llc. A l t i t u d e  is gained t o  t h e  1 ,500  y a - d  l i n e  
i n  advance of ~e gun F o s i t i o n s .  

"d. r-h-pluncs o b s e r v e  at a l t i t u d e s  up t o  ' 

3 ,000  f e e t  and a t  h o r i z o n t a l  l o c a t i o n s  betwoon the 1,500 
yard l i n e  i n  advance of t h e  gun p o s i t i o n s  anCi t h e  f r o n t  
l i n e .  

"11. F i e l d  x r t i l l e r y  a i r p l a n e s  and P l a n  C, 

" 6 m  as Plan B except t h a t  p l a n e s  do not f l y
belw t h e  l i n e  of v i s i b i l i t y  from b a t t o r y  p o s i t i o n s  p r e -
Saribed i n  p a r .  14b Selow. 

"12. F i e l d  A r t i l l e r y  a i rp lanes  and P l a n  D. 

"Sac as  Plan B excegt t h a t  airplanes f l y  a t  
a l t i t u d e s  under 1 ,000 f e e t .  

"13. F i e l d  A r t i l l e r y  a i r p l m e s  an3 P l a n  E.  

it ions .  
"nirpl-s  d o  not f l y  forward of 'the b a t t e r y  pos-  
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" l l k .  & t t e r y  , i r  s a f e t y  observer .  
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d i v i s i o n  zone of a c t i o n .  

nu , Cne hour ' s  r -o t ice  b e h e e n  d i v i s i o n  a p t i l -
l u r y  and. Col-ys f i r e  d i r e c t i o n  center i s  regu i r ed  ;or
clmnge i n  p lan .  

'se.  U o t i f i c a i i o n  Of Uni ts  an5 t h e i r  a i r  obser-
v a t i o n  i f  p l an  i n  e f f e c t  foL lows  coi:i.,.anC cilii.:;nels. 

'If, dr o f f i c e r s  s-Land r e a d y  t o  advise cohr- 
i.:and@rs. 

" g .  Cor,.anIers ;iei;;h a l l  ?actors i n  aociding
u;Jon p l an .  I n  g€Iiel*,:.J., the  p1a.m a r e  5esi:ned t o  I.eEt 
c o n d i t i o n s  i n  d a y l i g h t  ds follows: 

-PLOT V I S I E I L I T Y  A I R  OS:SZIIV--;TIOPT CSZ CFPCJT 

S C F M I  A Unl imi ted  UnTestric t e d  Prohibi ted 
SCRC' B Val;ie.bl.e :it alt i tucles up .it very high (ab-

c e i l i n g  zc j,OOO f e e t  ove 600 mils)
s l e v a i i o n s ,  

SCiiK 2 Unl ih i i ted  -+t.altitudes U n r e s t r i c t e d  f o r  
1,000-~,00O c e r t a i n  u n i t s ,  

f D c t  delmiding upon
~ i s i b i l i t y  

SCj2.Q.'. D Low c e i l i n g  .%t a l t i t u & e s  angles o f  e l e -.Lt 


under 1 ,000  vat ion &?eater  
f e e t  than (COO d l s .  

SC,;1.3; E Poor l r o h i l i i t e d  Ern estricted 

"18. C B S X m ? S  GUIDE_I_._-.---

Cub planes f l y i n g  across the f r o n t  subtsnd: 

AT RIGET lil:CLZS TC 038XFNER: TC,;.i32 09 . i , ' x x P  E O X  OGEZVER: 

i ;ooo yas - 7 nils  p.t 1,000?Cis - 1 2  r i i l s  
2 ,000  yds - 4 i;:ils Z;OOO yde - 6 ails 
3 ; O O O  :Tds - 2 wils 3;OOO yds - 4uils
4;ooo yds - 2 m i l s  i,;OOC yds - 3 iAls 
5 ; O G O  yds  - 1 xi1 5;00c ::us - 2 rdils 
6;OOO yds - 1 i r i i l  6,000 j-as - 2 iiil 
7;ooo yds - 1 m i l  7;ooo y d s  - 1 u i l  

o v e r  8,000 yds  l e s s  t h a n  1 mil 6,000y6s - 1 n i l  

Cub p l d n e s  travel a t  t h e  fol loivinc,  rate p r ? s n d i c u l a r  t o  
%ha l i n e  or' f i r e . s f  

gG;m ;:IL5TIX+lTL 73 10 h%c 

1;OOO 2 93 
$;000 146 
3;000 97 
4.;@30 73 
5,000 59 
6;OOO 49 
7,000 42 


( S e e  t a b l e  on page 54) 
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TABU OF ALTITUDB (In feet) I 

:Range : 
:to : 
:?lane: 2o 
r l v d s  1 I 40 60 

_-------_-
80 

Angle of Site to ?lane 

---I__ 

100 120 4 0  160- BO 200 220 a-0 
---- 300 

a 

i 
-~~ 

: 
~ 

t 

:loo0 t 60 E O  180 240 300 360 420 480 540 600 660 720 780 840 900 8 

1 3 
4 i 
12000 :120 240 360 480 600 720 840 960 1080 I200 1320 l440 1560 1680 1800 : 

a 
14000 :240 480 720 960 1200 1440 1680 1920 2160 &oo 2640 2880 3120 3360 

t 

3600 : 


