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C W T E R  1 

fE4DBO 

SECTION 1 

FREQ,UET:CY ALLOCATION TOR JOLIBINEC OPERhTIOlTS1 

1. General .  a .  The devel0:rment of a workable f re-
ruency a l l o c a t i o n  system t o  meet t h e  seeds of . l a r g e  n a v a l  
and f i e l d  ( a i r ,  ground end s e r v i c e )  foraes  i n  a Oombined 
Theater  o f  Opera t ions  of l i m i t e d  i n i t i a l  o:wrational a r e a  
i s  a d i f f i c u l t  2roblem. T h i s  holds t r u e  even hhen t h e  t y p e s  
of t ransmiss ion ,  power r a t i q s  aua frequency bands of  t h e  
t r a n s m i t t e r s  of b u t  two n a t i o n s  a r e  oonsidered, an& t h o s e  
na t ions  speak a conuaon l a n g u a t e  and employ conmon prooeduree.  

b. I t  i s  e u t i r e l y  p o s s i b l e  t h a t  a t  some f u t u r e  
d a t e  we nmy be c a l l e d  upon t o  t a k e  p a r t  i n  conbined oper-
a t i o n s  i n v o l v i n g  e. g r e a t e r  nunber o f  COnpliQatin$ f ao to r s  
than those  encountered in t h e  GuroLean Theater .  These 
f a o t o r s  may inc lude ,  p o s s i b l y ,  operzt ions i n  a r e a s  where 
of n e c e s s i t y  r a d i o  will assllrie a major r o l e  i n  t h e  signal
communioations sohame; a & r e s t e r  nunber of n a t i o n s  nay be  : I  
involved i n  t h e  combat a r e a ;  t r b n s m i t t e r s  of c o n s i d e r a b l y
g r e a t e r  power t h a n  now used may be employed, e t c .  For  this 
reason 6 b r i e f  s t u d y  id t h e  freLuency a l l o c a t i o n  system 
employed i n  t h e  Euro2ean Theater  of Operations,  under con-
d i t i o n s  a s  o u t l i n e d  i n  subparagraph a .  above, w i l l  be h e r e  
cons i d e r e  d ,  

. 0.  T h i s  c o n s l d a r a t i o n  does n o t  inc lude  t h e  systeru
employed by DRAGOON forces  i n  t h e i r  advance from t h e  s o u t h  

' 	 of Frq,nce a s  no major prob1em::was presented t o  them p r i o r
t o  t h e i r  j u n c t u r e  w i t h  OVJRMRD f o r c e s .  Yhen t h i s  j u n c t u r e  
wes ruefie t h e  s y s t e m  h e r e  o u t l i n e d  beome e g p l i c a b l e  t o  them 
a s  vel:. 

LU I E D  EXPSUTTIOFA9Y FORGE FkJ"&LTE1.JCYALL0CATION SPSTEN 

2 .  Basis f o r  System: e. According t o  the " H i s t o r y  of  
Freauencv l l l o c a t i o n  f o r  F i e l a  Forces i n  t h e  Eurorjean Theater  
of 6;:erations between September, 1.939 and May, 19i&tt, nubl-
i shed  by t h e  S i c n a l  Div is ion ,  Su;lreme E e a d l u e r t e r s ,  A l i i s d  
Expedi t ionary Force,  t h e  b o s f s  upon which the system u l t i -
mately sdopted  was d e v e l o p s  was an e x i s t i n e  B r i t i s h  systam. 
I n  e e n e r e l ,  it c o n s i s t e d  of t h e  a l l o d a t i o n  of  l i s t s  of  
spocif  i c  f r e q u e n c i e s  t o  General  HeadQuarters, t h e  v a r i o u s  
B r i t i s h  Corps,  t h e  Royal A i r  Foroe, e to . ,  E n O  f u r t h e r  sub- 
d iv is ion  o f ,  and r e a l l o c a t i o n  from t h e s e  l i s t s  by t h e  i n i t i a l  
hol,ders t h e r e o f  where requi red .  

b. Unfor tuna te ly  a t  t h e  time t h i s  s y s t e a  w a s  i n t r a -
duoed, t h e  Fromuleetors  t h e r e o f  d i d  n o t  envisat;e: 

(1) The tremendous fu tu re  Inorease  i n  t h e  use 

o f , r a d i o  by ground ana a i r  foroes .  


( 2 )  h.pplication of t h e  system t o  larce f o r c e s  

operet in& i n  a r e l e t i v e l y  l i n i t e d  a rea .  


( 3 )  The r e y u l r e a e n t s  of hi&hl: mobile  warfare .  
(4) The i n t r o d u c t i o n  of army &;roup headcAuarters ,

eech with major  rec.uirenents f o r  fret;uencies t o  be worked 

with cons iderable  power. 


( 5 )  The a l o s e  coord ina t ion  r e q u i r e d  of a l l i e d  
f o r c e s  i n  combined o2era t ions .  

0. Des?i te  t h e  drswbaoks out l ined  above, none of 

which wafi cons idered  insurmountable,  t h e  system was ados ted  
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b j  Iieadauarters COSS.C (Eead[&uartcrs, Chief of s t a f f ,  Su2reme 
A l l i a d  Commondl , t h e  o r i g i n a l  i ~ a n n i %  heed jua r t e r s ,  as e 
b a s h  f o r  t h e  2roposed Al l ied  Expeditionary Foroe s js tem.  De-
v e l o p e r , t  08. thb sysltgm.Pas l a t e r  taken over and c a r r i e d  on 
t o  con: let ion by Sui,rme LeadLuarters, A l l i e d  Ex,ediLioriarg
Force. 

3 .  ,S;stem FundLment&. 8 .  Only those 2 o r t i o n s  o f  t h e  
r e c i o  f requency s iect ium of concern from an o .e ra t iona1  stsiia-
,-oint viere considerec.  Frocuencies regui red  by t u e  L ~ r i t l a h  
t a v e r n "  t o  rdeet its n i n i i u  needs end c e r t a i n  otter f r e -
Luencies s e r v i q ,  essent ic l  war *UT, oses  were f i r s t  earirerKed. 
Usable 0, erat ine,  f re juenc ies  here then desiEneted throu&hout 
t h e  fret:uerLcy bhnds uuaer oonsiaeret ion.  k f i v e  i t i l o c y c l e  
s, ecinL usue l ly  seporatel  desi tncteu freL-uencies , en& only
freciuencies v*hich were au exact  n u l t i r l e  of  f i v e  were ~ e r ; e r -
al lg  med.  Levis t ions  were o f  course necessary i n  d e s i c n e t i n i  
f recuenciev i n  t h e  v i o i n i t y  of  ear.aarkad f r e  ,usr-cies r k i c h  
d id  not themsevles f e l l  an en exact mu1ti;le of f i v a .  

b. 1 8 x t ,  t h e  a ree  icvolveo ( t h e  sout,iern , o r t i o n  of 
t h e  U n i t s 6  Kingilon, the rorthv.est sectiori  of Frc-me, en& con- 
tiLuous see E")vma Givided i n t o  zones. These noncun$Cerro 
ce6ten~lesrvl.exe-arrivedE t  f ror l  Y !tu j7 of bba r i r t i o n a l  ? l e n s ,
ovci lnble  ; r o p ~ e t i o n  dsta ,  e ta ,  sach zone W F S  d e s i p e t e c  by 
a l e t t e r  of t l i u  ol;hebet,  no du$icption bein,, involvea.  

C .  F i r ia l ly ,  users were c l l o t t e c  fredeuerLcies bE s e a  
uJon a s t u i y  o f  bi6s  SUboiitteS versus avfii l6ble f r e . , u a c i e s ,  
v.ith r e s t r i c t i o n s  beinc 1Gecec' 0x1 the  zone ( o r  zones) in 
w h i o h  mif+ht be used end e. naximuj ;,ovrer t h a t  cou ld  be 
en2loged. The i n i t i e l  a l l oce t ion  t o  eny user  was 4nov.n es 
h i s  bulk a l l o c a t i o n .  

4. Riddin f o r  Freiluencies. !l'he;%,gtel n u b e r  09 usable  
f r e r _ u m c i ~ - ~ v e ~ l a b l ef o i  t h e  o.wretions heViiI& been cater-
mined, yos ; ec t ive  users  were i r v i t e d  t o  b i d  fo r  the i r  esti-
mated rocui renents  i n  t e r m  of ban6 l i r i i i tbt ions ( a  s p e c i f i c
frer:ueucg W Q S  r e r e l y  bic for), maxirauui ;oyver, and m n e b s , .
Comrlete j u s t i f i c a t i o n  f o r  t h e  defense of each biC,  t o e e t h e r  
with o statement  of pGSsibie a l t e r n s t i v e  so iu t ions  I n  t h e  
event t h e  b i d  was rejected or only partially accepted,  accom-
ganied a l l  ret:uests. 

5 .  Bulk Allocation. a .  The Combined S i t n e l  Eoard,  
A l l i d  Zxpeditionarg Force, which vms resgons ib le  f o r  t h e  
a l l o c a t i o n  c$'fre-Auencios, f o u n - i tself  confronted v . i t h  an 
e x p c t e 8  s i t u a t i o n ;  b ias  exoeecied ava i l ab le  f r e  ,uencies  i n  
t h e  r e t i o  02 t h r e e  t o  one. To f u r t h e r  c o q l i c a t s  m t t e r s  t h e  
I!intC A i r  Force,  which h ~ dbeen re2resante6 I n  t h a  i n i t i z l  
bidding bJ 2 Taot ioa l  Air Force (Brit isn),  sabfdt. ted revised 
b ide  still fur t i le r  inoreasin, the  dis2Rri tg  betkeen est inieted 
ral ,uirsnents and a m i i a b l e  f re juanc ies .  Eov.ever, e f t e r  re-
sented oonfereuces betueen in t t i res ted .pr t ies  on6 freLuint I 

,&r?tin&s of t h e  Vrer*uencg Allocat ion Sub-donuzittee of t h e  
Conbincsd S i&nal  Board, a workeble so lu t ion  was f i r l a l l y  a r r i -
ve i  a t  ana  published e s  k:j>endix D t o  P a r t  1, Signal Instr-
uct ion,  0:&at ion  ~~ovIzLoR~~~. 

b. Insofar as poss ib le ,  e l l o c a t i o n  to asch  idajor  
uoes w B m d e  i n  t h e  larL,sst _ o s s i b l e  blocks i f  cor.secutive 
frcrluenoles i n  order t o - f e c i l i t a t e  the cleori r& of i n t a r f d r -
onoe. SherinL cf frer-ualciss betv6&n use r s  %€is kelC t o  a 
ainin,um, Such shar ing was l imi t ed  t o  c e r t c i n  fre-.uencies 
( I e r c e l y  t!iose res t r ioteG t o  low ;.ewer 02eretion) 6q10:'eG 
by a m y  erou?s i n  t h e  troun&jporces and bdtwaen car t s . in  u n i t s  
of t h o  t e c t i o r l  a i r  forces.  T h i s  sharinp; we3 not  o n l j  nec- 
ossery  but  e n t i r e l y  permissable in v i %  of t h e  s e , a r e t e  ozer-
a t i o n a l  aree.9 icvolvbd, t h e  r e s t r i c t i o n s  Lqqosed by the zon& 
i n c  s2,stem, en8 the  use of s e p r a t e  f reruency l i s t s  by ailja-
cent  mejor o m e n d s  such es d iv is iocs .  
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6 .  Freuuenc L i s t s _ .  a .  Upon r e c e i p t  of a b u l k  f re -
Quency alioiia%on; a ma joz u s e r  t hen  had t o  break it down 
i n t o  the r e q u i r e d  nmber of  f r e t p n c y  l i s t s ,  ejach uniq1.16 
a s  t o  fre:uencias, f o r  furtfiel; d l s t r i b u t i c n  t o  i n t e r e s t e d  
siibordinete usars .  I n  th case o f  t he  troun8 forc6s  s u c h  
l i s t s  ? & r m i t t s d  t h t  chanLint a t  o Liven t ime of e l l  f r o -
CuMcieS i n  use by e raejor u n i t  such a s  a d i v i s i o n .  The t ime 
of chcncinC was coI i t ro l lad  by h i t h e r  au tho r i ty .  This  con-
t r o l  WBS c issent ia l  f r o n  a s i g n a l  s e c u r i t y  s t andpo in t  a s  
f requencies  o f t en t imas  h e 8  t o  b6 ohtineed duo solely t o  a 
c b n g a  i n  physical  l o c a t i o n  o f  6 u n i t .  

b. Frcquenojr l i s t s  f o r  the c r o w d  f 3 r c e s  w 6 T s  
j o i n t l y  prbp8rEd by tk two army Lroup head(1uuartms ( B r i t -
i s h  ami Amaican)  exaced  i n  p l a n n i w ,  Lists ware r e q u i r e u  
f o r  army croup army end corps h&oajuartc,rs (and the o r t s n i c  
t r o o 2 s  of e a c h ) ,  f o r  i n f a n t r y  end araorod d i v i s i o n s ,  f o r  
a n t i - r i r c r a f t  ar t i l lerb a m  enLineer units, e t c .  uuc t o  t h e  
l i m i t t d  bulk e l l o o a t i o n  r ece ived ,  t h e  numbsr o f  l i s t s  of 
each ty;,& had t o  bc helu t o  e mini” .  I n  sa18 0 8 S Q 6 ,  due 
t o  dii?fersnoes in  f r e q u m c y  bonds of r s l e t e d  b r i t i a h  and 
Amsrican t r a n s m i t t e r s ,  s e p r a t e  l i s t s  t o  servu t h e  same 
purposa were required. Hoviever, i n  the me jo r l ty  of  cases 
whartl th is  :,rpbli;m a r o s e ,  a l i s t  s u i t a b l o  f o r  cornbined US0 
ooilld be evolved by p o p r  r1pddinglr with 8 f 6 W  ’ a d d i t i o n a l  
f requenoiss .  I n  t h s  p repa ra t ion  o r  t h =  lists c e r t a i n  fre-
quencies not t o o  urgent ly  nbiidd were exchanged for o t h u r s  
considerbd o b s o l u t e l y  e s s e n t i e l .  This  was accomplished b y
d i r e c t  nego t i a t ion  w i t h  tha o r i g i n a l  hoLuere o f  t h u  d e s i r e d  
froquenoiss  w i t  h t h e  concurrence of thr. Combin6.d s i g n a l
Born a. 

c .  Th6 a s - a u l t  phase of the  ogmat ion  r a q u i r a d  
t h e  p repa ra t ion  of a s r t a i n  s p s c i a l  lists t o  m G 0 t  the par-
t i c u l e r  needs i n c i u s n t  t h e r e t o .  These were p r t p a r e d  by P 
Jo in t  S ignc l  board  set up E t  Heedquarters 21s t  army k m u p  
which i i  c lutlad r e p r s s e n t e t i v a s  of all major w d s .  Ihc 
l ists  viere mads up of f r c q u m c i e s  fraa t h e  r eau ln r  lists 
which w o u l r !  not  bu r 6 q u i r e d  for nornel  usa u n t i l  a f t e r  t he  
assa u l t  nhase.~ 

7. ChEnges i n  system. lJ;ith the  f o l l o w h e :  exosp t ions ,
f w  chonfcs iI? t h e  system o r  i n  i t s  npp l i ca t ion  w e r e  medc 
during thc opc.retion: 

a .  The discont inuance of zonine oncc thc area 
o r ig ina l ly  zoned on t h e  U o n t i x n t  had becn l i b e r a t b d .  &x-
ptriencct proved zoning to  be of value only d u r h e  Opemt-
ions in o l i m i t e a  8168, 

b. Reduct ion,  i n s o f a r  a s  p rac t i cab le ,  o f  the 
dcgignatod frttqubncy a p o c i w  i n  th6 Qnb p i n t  f i v e  ( 1 . 5 )
t o  f o u r  ( 4 )  meEaoycltr bond fron: f i v c  t o  four k i l o c y c l e s ,  in 
o r d t r  t o  proviae  Rud i t iona l  f r u q u a c i e s  i n  this overcrowdod 
band. 1 

c. Increased  she r i n g  on e non- in ts r f  erence basis 
of c e r t a i n  f r equenc ie s  au tho r i zed  t o  opcxato at c o n s i d 6 r a b l e  
powjr, 

d. I s suance  of a bulk a l l c o a t i o n  t o  the sirst 
Al l ied  I.irborne A r m y  upon itt! incept ion .  The r e q i i r e d  fre-
quencies f o r  t h i s  o l l o o a t i o n  w r a  made a v e i l a b l s  p a r t i a l l y  
f r o n  t h c  resul ts  obta incd  by chang6s l i s t e d  i n  subperegraphs  
b, anu c ,  a b o m ,  and p e r t i a l l y  f rm frcquwncies h e l d  i n  re -
SErVB by, Or wliioh hed r t ? V a r t e d  ‘GO ttt. con t ro l  O f ,  t h e  coin-
binud Si n a l  Boaru, (Similar a c t i o n  was not  t a k m  i n  ths 
case of t t h  Lrmy Group cn6 First P r o v i s i o i i i i  T a c t i c a l  A i r  
Borce upon t h e i r  junc tura  w i t h  OVZRLQRD farocs. Grounu end 
a i r  f o r c e  l i s t s  a l r e a d y  In us6 by then  wUxe oqua l ly  applicable). 
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C@J'EENTSON SYSTEM (See Also Appendix 1) 

8. ~ ~ e r t i l  The fallowing quota t ion2 , ,  81-Cocmcnt,
thouph r c f e r r i n e  t o  t h e  p s r i o d  frorlr beptembbr 1939 t o  May
19&, is b d i o v a a  t o  o a r r y  equal  wsiikht now t h a t  o p e r a t i o n s
a r e  coiicluaed and t h t  s y a t m  no longor i n  use: 

"On thcr wiiolc, the methou 6s i t  now s t L n m ,  oper -  
a t a s  s a t i s f a c t o r i l y  f o r  h l l i e a  Lxpaditionary p'orce purposes ,
th3urh the, c o n s t e n t l y  incroasing frequency dtuwnds for .  c i v i l ,
tiiglomttic enti opura t iona l  o o m i t o a t s  i s  plecink $& SG-
wr6st s t r o i n  or? t h e  syst tm,  w i t h  ths  rusu l t  that c a s 6 s  of 
i n t u r f c r a c c  8 r b  i n c r c e s i w  d a i l y .  I t  is, t h t r t f o r e ,  o n l y  a 
quest ion of t i n e  bLf'ort: < , i t h e r  a new system has t o  be found 
t o  p a u i t  an inc reas td  s h a r i n g ,  o r  & a r e v t i c  r educ t ion  i s  
mdt i n  thcl s o a h  o r  provis ion  of r a d i o  f a c i l i t i e s  tfirough 
t t L  c n t i r t  B l l i b c i  ExpLditionery Force. 

"So f a r  REI cEn be fcrsseei i ,  s t  present ,  t h e r e  is no 
othcrr nicthoc vlkicli will m e t  the t s s a n t i o l  r c q u i r m e n t s  of --

(1) ExtcnGivti oon t ro l l ed  dupl ic t i t ioa o f  f ruguen-
c i c s  t o  meet a l l  o o m i t n m t s .  

(2) S u f f i o i t n t  f l e x i b i l i t y  t u  meet, without  undue 
mutuel  i n t d f e I e n c a ,  t h t  quick f r e q k n c y  ohangds necess -  
i t a t e d  i n  mobilo opLrations.  

ltTh6re i s  t h e r d o r b  ocly oaU irmedi&te s o l u t i o n  t o  
tho  e x i s t i n g  corqas t ion  of t h e  speotrum a n a  t h a t  is a sdvere 
l imi t a t ion  i n  ths provis ion  of r e d i o  f s c i l i t i i s .  Ha&, h m -
ever, marc thcught  b a n  ,given ana more v i s ion  clppliud t o  
t h c  oucst ion of the  i n i t i a l  p rovis iou  of r au io  f s c i l i t i e s ,
the pos i t i on  could hew bton ameliorated by an  i n t a l l i g e n t  
u s %  of bands outsidt ,  2 - 8 ufjgaayclss.

"IS is  considFred t h z  t t n 6  futuri;  s o l u t i o n  of t h e  
problen: of f r=qucncy a l l o c a t i o n  must l i c l  i n  tb cidiien of 
r a d i o  cqu ipmnt  unci e l l o c a t i o n  o f  separatc  b a n h  f o r  s p o i f i c
f i d d  purposes. Tharo i s ,  f o r  \-rxmpla, no mason why man-
pact; s e t s  far i n f a n t r y  purposes, or t ank  r g d i o  cquipmmt,
shoula bc wi th in  the 2 - 8 mtrgacyclb band. I n  t h i s  m s p e c t  
thi- mediw en(> Vcry Piah lhqubI :cy  bands h a w  been p r a c t -  
i c e l l y  ipnorcd  by  t h e  B r i t i s h  Army for widGsprced c o " i -
ca t ion  p u r p o s ~ s .  With incrbesud h o v  I 6 d p i  o f  bcchnica l  
design m c  ~ i r o p a p ~ t i o nc l lprec t t ; r l s t icy ,  it shoulcr bo p o s s i b l c
t o  Eproed t h o  P a a i o  c m u n i c a t j o n  commitments mort. wideiy
t h m  ughout, thu speotruln nnL s o  mturid. l y  reducb congos t  ion 
ir. c v r t a i n  l i m i t t d  bands." 

9. Unnecessor: Retcn t ion  of b'ri umoi t e .3  ~n undsr-
S i T R b l G  p a c t i c e  sx is tca  during opera L o i i i x i c h  tanaGd t o  
n u l l i f y  SOIT~U of t h t  b e n e f i t s  of tho a l l o c a t i o n  s y s t d u ,  
Eoldars o f  f r o n u e n c i w  who w L r b  looa tod  i n  a r e a s  well t o  the 
r e a r  of tht: combat zone would i n s i s t  op. r L t a i n i n g  frLqubn- 
c l i s ,  once t h s y  had k e n  assiqncd t o  t h m ,  long a f t m  t h e  
s t a t u s  of wire ~112Very h'igh .ilruguLncy r a d i o  r o l a y  c o m u n i -
o a t i o n  bad raachsd tix poin t  where radio w m " i n a t 1 o a .  o o u l a  
havb bGen c l imine ted .  Ths result OS t h i s  was tht. unnccess-
a r y  usnploynunt, or Worm s t i l l ,  r e t c n t i c n  without use, of 
f requenci t s  whioh ooitla w s l l  have bean u a 4  by  o r g a n i z a t i o n s
c loser  t o  thu f r o n t ,  

IO. Blmultanaous C e l l  s i g n  Frequvno1y :haw%. The Becur-
i t y  potan t i t i l ly  offariTcp th Slng l t r  Ca 1 uign methoa was 
m a t a i a l 1 . v  l e s s e n i d  by the fact  t h e t  f rcquencibs  wore not 
chenpcd c f t c n  sough. The i d t a l  mtthod wouLd be a sys t em
wherdin f r tquenc ic s  a i d  o a l l  s igns were chsngcsd f r v q u t n t l y  
and s inul tansous ly .  Expariance dumonstratbd t h d  t o  eccorn-
p l i s h  t h i s  f w m  a f requsncy s tandpoin t  woul6 xljquirtl many 
t k :cs  th6 n w b e r  of f r c q u t n c i a s  eva i lab lo .  
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11. cOnClU6ioii~i. I t  is cmclutied t h a t :  
K 7 T E G t a n  of f requsncy allocation employed

i n  the  Europcan Theater  o f  Omrs t ions  WRS s a t i s f a c t o r s .  ~ n d .  
a11 f a c t o r s  cons idered ,  t h e  bis t  systern for the size arid t ~ s  
of operat ion undsrtaken, 

b. Futu re  app l i ce t ion  of the s u e ,  o r  a similar 

systbm, can on ly  be improvod by;


(1) A dlscreased use o f  roc t io ,  wi th  its coroi-

l a r g  o f  incrcascd  us8 of w i r e  and r e d o  r c l e y  f a c i l i t i z s .  


( 2 )  An increased,  o r  b e t t e r  distributed, use 

of the r e d i o  f rcouency  s p e o t r u , 


12. bcommeffi&tiocs. It i a  rdcmendwd t h c r t :  
a. A contLnuing stuGy be mnde of t h e  va r ious  

Systuns of fmqutlncy allocation ava i l eb le  t o  du tamina  t h e  
best  syatehi f o r  us6 by the f - m y  alone o r  i n  a j o i n t  o r  com-
bined o p r a t i o n ,  c o n s i a a - i q  such f a c t o r s  on c h a r a o t e r i s t l c v  
and grobablc arrJa d i s t r i b u t i o n  of t r a ~ i s r ~ i t t e r s ,non-ovai l -
a b l e  frar,uoncies,  poss ib lo  a l l i d s  end aesooiatbd fPCtorS ,  c t o .  

b. The uevdopment of multi-channel wire f n c i l -
i t i e s  a m  mul t i - channd  r a d i o  r e l a y  s e t s  (anploying fre-
q u a c l c s  Fn  the VIIIIF, UHF and bIfF bands) be givon high pr i -
o r i t y ,  i n  t h b  how of lessenin@ rsquimmirnts for t h e  Us6 of 
medtum, high and very  high r e u i o  frequc;.ncies. 

c.  Any devulopmnt prokrsm f o r  r a u i o  sets other  
than bcamd l ine-of-algkt  q u i p m n t  h m - e s  o m  of i ts win 
objec t ives  the d i s t r i b u t i o i i  of f ruqumcy denends uniformly
throughout the usabla por t ion  o f  th6 frequcnoy s g e c t r u .  

NOTES : 

_c

1. See also glhtport  of b i g , n d  u f v i s i o n ,  duprtime Hsad-

quarters , p.11i ed "xpe at1om ry 1or ce, Oporatio11 OTTULORUI t ,  

2 .  From t h a  %!istory OF hxquency  k l l o o e t i o c  f o r  rield 
Forces i n  t h e  Suropcan Theatbr of Operations betwein Sapt-
m b e r  1939, ana  ?fey 19l+l+," p u b l l h s d  by tho  ai@" U i v i s i o n ,
Suprerou Headquertcrs ,  f i l l i o d  ippsdi t ionarg  J o r c t .  

3 ,  Paraphresea  from an Anglysis of "ign~11h-ob lmss" ,
S&nal Off  I c c r ,  Advance Sec t ion ,  '-'omunicetions Loot:, 

SECTIOPl 2 

ORCANIZATI O K  FUR CUAEUHCE OF R A D I O  IWiiFEFiZlfCE1 

13, General.  a .  Operation gtOVERLOKDtf r equ i r ed  t h e  
conoentrat lTZXiZ u m  of an unprboeuent6d number o f  r a d i o  
transmit t o r s ,  wi th  power r a t i q  s rfinging f r o m  a f b w  watts 
t o  ono-half k i lowa t t  and h i g h s r ,  i n  a r a l o t i v e l y  s m a l l  area,
I n i t i a l  plannine o a l l a d  f o r  a spacing between ad jacen t  
a l loca ted  f r equenc ie s  of f i v e  k i locyc l sa ,  a spacing kmwn t o  
b6 unoomfortably c l o s e  for mbbile f i e l d  opera t ions  in  a 
l imi ted  artja. Tkis  speoing had to @ti rsducud t o  four k i l o -
oycles in tht- one poin t  fivci t o  f o q  megacycle band i n  ordcr 
t o  socomodatb ell t r a n s n i t t w a  whose operetion W U B  limited 
t o  t h i s  band o r  (1 por t ion  thtreof. These inc ludcd  a g r e a t
number of t r e n s g i t t e r s  operetin@ a t  four  Jiundwci watts  o r  
hiehar  powdr. lh i s  s i t u a t i o n  alano was expectoa t o  produce 
cofislderable in te r foronoe  i r r a spca t ivu  of Grimy use of t h 6  
rad io  spectrum. 

b. Casos of' e n e w  Interferonocr, either planned  o r  
incident  t o  normal h o s t l l e  r a d i o  ownmunicetion, \.ore to be 
oxpeoted and ala ooour t o  a l i a i t e d  degreu. h chme of 
fr6quanuy by ona o r  t h e  o t h e r  of tt3s i n t o r r e r i n g  t r a n s n i t t e r s  
was the only p o s s i b l e  remedy. Bhort o f  t h i s ,  an unsuccess fu l  
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a t t m p t  t o  copy through tho  i n t  orference meant a t m p o r a r y
shut t ing  down of 6. f r i s n u l y  rad io  channel,  I n  t h i s  s e c t i o n  
t h t r e  w i l l  bc C0nSid6r8Q on ly  t h e  neasur6s taken t o  a v o i d  
mutual i n t o r f & r a n c 6 between f r i e n d l y  s t a t i o n s  s i n c t ,  B Y  in-
i i o s t e d ,  i n t e n t i o n a l  or  a c c i d t n t a l  i n t c r f c r e n c t  from enemy
s t a t i o n s  could o i l y  be  rcmcdisd by s h i f t i n g  f r e q u m c y ,  

14, Minlmiziee-zn_terf erenoe. a. The Iwtua1 I n t e r -
fe rancc  Su-ittee of th6 bunbin6d Signcl Boara was Lstab-  
l i c h e d  dur ing  the p b n n i w  phase o f  the Pyopuan o p e r a t i o n
t o  stucrg the r a d 0  i n t e r f e r e n c e  peoblun. l h i  " m t t e e  was 
a lso  char@cdw i t h  makirg r e c m i r d a t i o n s  a s  t o  o r g a n i z e t i o n
and procedures  for the ol iminat ion of aotual  cas69 of i n t e r -
furenca.  Wort of the  coounlttecjfs work proved t o  b ~ .i n  cocn-  
uct ion wi th  tkri s l a t t e r  ruquiimucnt , 

b. J! w e l l  ylanned an0  supt rv iseu  system o f  f r u -
qoLnoy e l l o o e t i o n  proved t o  bc: a prime roquisitcl  in miniin-
iz ing i n t t r f c r e n c G .  G x p m l ~ r ~ c bdenionstrated t h a t  , beyond
t h i s ,  l i t t l e  coul6 ba donu o Q t r  t h n  t o  r equ i r e  s t r i c t  obser-
vancb of t h c  f o l l o w i q  r u l e w h i c h  were establ is lzcd by The 
Combinrid signel Dwrd, ~ u ~ x m enoadquarters ,  4 l i a d  hxpedit-
ionory Force: 

(1) Thb number of n e t s  s b t  up shouL5 b e  hald t o  
a n inhum;  t o  acoomplish this, maximum use must bt; maat: of 
otter s i g n a l  " m u c i c a t i o n  means. 

( 3 )  No f requdncy other tlian e n  a u t h o r i z e d  
frsquency s h o d  d be bnploybd,

( 3 )  The clxact nssi@;cea f r tpucnoy should bo 
iiie in tai nE d. 

c. ?hz l a s t  of thu abovc rules i s  onti a 5 c h  dc-
servos s p c c i e l  r t t m t i o n ,  Fraqucjntr chocking; o f  tht frequency
of thb roQia toG Y ~ V Lof a l l  non-crystbl-ccnt r o l l s d  t r a n s -  
nittors of m y  appreaiRbl6 p w ~ r  is  ussunt ie l  t o  d e t m t  t h u  
clwr t?a t . j r i s t ic  f r iqukncy d r i f t  t o  b r ing  trenswittcrs back  
i n t o  l i m .  

CatncLittua e r r w a d  f o r  and obstrvcd R sar iGs of b x o r c i s c s  
and t e s t s  invol.ving both  British and nn , r i can  r a d i o  anu 
rRdFJ t r e n s m i t t i r . 8  and r e c e i v e r s .  As e r d s u l t  o f  r6comm-
cndotlons basLs  on these  exc ro i sus  an6 t e s t s ,  the Gombincd 
Sipnal 3oard us tab l i she  d t h e  f o l l o w i w  organiza t ions  vhose 
purposi: was Li tho r  t o  rmuer  advice i n  connection with 
f roqwncy i n t c r f s r a c e  groblcms o r  t o  supt.rvi,se t h e  use of 
t h e  r a d i o  spectrum witl; a v i t w  t o  loce t ink  cncl rbpor t ing  
c a m s  of i n t a f ' e ronce :  

(1) Goriibinbd Gounter Yesfiurus J d v i s o r y  % o f f ,  
2 )  In t e r f s rvnoe  .kavisory s t a f f s .  t 3 ) Radio lJlOnitOrhe l"mine1. 

b, A d e t a i l e d  c i s c u s s i o n  of thr func t ions  of 
tlisst; n r e a n i z a t i o n s  i s  conta ined  in lbof ln ioa l  anc ' i ra in ing
I n s t r u o t i o n s  11/5/1, "d6thOdS t o  btr Ado t e u  f o r  b o n t r o l  of 
Radio h u n t e r m a s u r t j s  an& ~ltiarcI1cG of Pnter fc rence  sx&,r-
ienCbd by R a d i o  Cawiunicatioils a m  hadart1,  publishhuc by t h e  
Simnal b i v i s i o n ,  Suprem H a d q u e r t m s ,  A1 l i b d  a x p t d i t l o n a r y
Form, 2 June 194.4.. 

16. I n t e r f e r b n o a  Cltseronc& Procoaurcs.  e. The p o l i c y  
o f  buprzmt; I Icadquer t t r s ,  A l l i e d  Expbditionary Forc-, d i r -
ccted tha t  cems  oC i n t e r f z r e n c s  would bc rbpor t ed  th rough  
technica l  ( S i g n e l )  channels ,  while a a t i o n  to c l e a r  a oaae  
of in t e r f e rence  w o u l d  be hmcllcd as  en opera t iona l  me1;'Gsr
t h r o K h  corm~nd.channels,  Gkerance  a c t i o n  v ~ e at o  b6 in-
i t h t e d  by thti lowest  super ior  baadquarturs c o m p z t a t  too 
takc a c t i o n  i n  tb case.  

- 6 -



b. Inpliud i n  t h o  abovu pol icy was t h e  p r i n c i p l e  
thot o n l y  tho,% c a s e s  of in te r fc rcnce  invrhich t h e  souxce of 
intLrferGnca could not be i d e n t i f i s t  o r  i n  which tho offend-
ei stetion. t i 6  not f e e l  oompetmt t o  take  a c t i o n ,  o r  was 
uneible to o b t a i n  s a t i s f a c t o r y  a c t i o n ,  w6r6 t o  b6 r c p o r t c d
throuph t e c h n i c a l  ohennd. s (tog6th01' with fll in formnt ion  
xhich mipht bE; of V d U 6  t o  tk u l t i m t 6  c l b a r k f ,  e u t h o r l t y ) .
Ln e l ' l ' o t h a r  casts, d i r e c t  oontec t  VIES t o  bti uaab with mc 
(crssum!:C) o f f m d c r ,  with th6  ob jac t  o f  e l h L n e $ i ~this in ter-
fLrcincv e t  tiit; o a r l i e s t  poss ib l e  moment. 

0. Tho p rov i s ion  o f  both r fd i ruc t  contac t t t  and 
lrchennols'l prooedwt;s provad t o  bc highly s a t i s f a c t o r y ,  It 
i s  e s t k l e t o d  t h a t  b c t t a r  than  ninrjty percsii t  of i n t c r f a u n c a  
cases  wri: kj n i l c  d by Gire c t  ccntact .  nci; r e p o r t i n g  ~ n t o r f e r ~  
egancies soon k c a m  edept a t  s e l a c t h g  the  eppropr i e to  head-
quer tc rs  i n  tht: cha in  of c o m a U  t o  which t o  submit i n t c r -
fbrbncb reports .  such r e p o r t s  wore sent by d i r e c t  o l e c t r i -  
C E ~ri"s and f o l l c v e d  up by t h e  requi red  w r i t t 6 n  r e p o r t  
through tlichnical. chE.nnGls. This r e su l t ed  i n  a g r e a t  5av- 
iq of ti&, b i n i l e r  a c t i o n  i n  the  casii o f  i n t c r f s r e n c s  
from an unidont i f iod  s t e t i o n  W O Y  t a k m  with an kmnediatc re-
p o r t  by i l e c t r i c 6 1  nctlns beir. .  milt ~ i r d c tt o  thc- bignal
b iv i s ioo ,  Supraclo Fisadquertors, A l l i o a  Expsd t ione ry  Jforoc;.

17. C o n c l u s b s .  e .  Thz grootdurbs e s t e b l i s h o d  b y  
S u p r a a  Heedquerters ,  A i l i c d  Xxpodit iomry Force,  f o r  c16er-
in(! f r i a n d l y  rad io .  f n t e r f o r m c e  proved SOU&. 

b. Ths t in"  f e c t o r  d i c t s t e s  t h e  use of t i r c c t  oon-
t a o t  rflt hor t Bn m i l it Pr y  ch an nu Is pro c Wure whenevljr 
possibli j .  Whura the; l e t t e r  must bt u s a a ,  thEi ncarirjst 
8.gFronch t o  '. l m o t  corrte.ct proosdure poss ib lo  shoulfi b6 em-
ployed;  i m a d i e t  cly t h a u  a f t e r  u 'Ifo l l o w  uptf,  E dhMrine 
s t r i c t l y  t o  m i l i t a r y  c l w x s l  proccdurt: una inoluuine: a 
stnteiiicmt of oo t ion  t e k m  and cur ren t  s t e t u s  of t h c  cas5,
shoul% bi.: i n i t  ia tcd.  

c, Oraeniza t iam bs tcb l i shod  t o  cssist in c l w r -
inp f r i e n d l y  r e d i o  intmfcjrunae ywr6 se t i s f eo to ry .  Thcy
oontributud g r t e t l y  t o  the C l a r e n c e  o f  "chonnl;l r"0portf8 
t y p  O D S L S  of i n t z r f t i r m c t  e s  well ea to cnst.8 ruportll;d by 
t h o  Rndia 1kmitori.W TerminEl, snc; f w n i c h s d  vr luebl l ;  sd-
vice, on htltcri'orenrx problmis on nwiijroiis ocoesions,  

d .  Tha p rob l t "  of cli-crence of f r h n d l y  m d i o  
intc;.rfcrGnoe c&n be g r e o t l y  e r ie l iora ted  by e t t c c k h q  them 
R t  t h ; i r  sourcc:  by h o l d i w  f r c q E n c y  r e q u i r a l i t a t s  t o  81 uln-
imum,  by provid ing  ti frirquonoy t l l o c c t i o n  s y s t m  dbsigned to 
bes t  meet t h e  s i t u t i o n ,  end by insur ine  t h a t  e l l  t r a n e -
mitt~rss t c y  wjkhin t a s igne ted  min imu  t o l e r a n c t  of t h e i r  
easicncd f r t a w n c i b s .  

-18. Reionm"kiona ,  It i s  rucommtndud t h a t :  8. Thu 
; n u l o v m r , t d f G ~ Z Z T o n dornFnize.tione f o r  t h e  c lon rcnao  
o f - f r i s n d l y  in t e r fb rcnoo  sirni ler  t o  tho% onyJoyud in %k 
Europusn ThcPtur of  Opcrr . t ims bo seriously aonsidorcd fox 
us6 inn eny f u t u r e  operat ions of s u f f i c i a n t  megnitude t o  
warrent thtiir US^. 

b. I n  m y  fu ture  m j o r  operat ions,  f r i a n d l y  rEidi(?
i n t c r f w o p c e  ( f n d  eosoc ie tbd  c1t;erancs) probluns bc held t o  
a m i n i "  by s t r i c t  a p p l i c a t i o n  of' the gr inc ig lLs  clnumsrsted 
i n  subparegraph 17d, Rbuvo. 

-NOTE: 
1, Scje elso Choptur X f ,  b i e tx1  I n s t r u c t i o n ,  mr t  1,

Oporetion rtOVE3LORD11 end hnnoxure ftE1f t o  ' fhapor t  of S i g a a l
Division, Supiwnt, Foadqurr tbru,  Allied ExpGditionPry Forc6srT1 
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SECTION 3 

19. Types of EIonitor iq. e ,  The t e rm %onit  or in$', 
es use& h e r c i n ,  i s  ' l i m i t e d  t o  thii i n t e r a e p t i o n  of recorciing
of F5diO t r e n s n i s s i o n s .  Dir6ot'ion f i n d n p :  ( t h &  is. t h o  
l o c e t i o n  of  F r o a o  t r e n s m i t t e r  by b e a r i n i s  token from t w o  
o r  more locations on t h s  souras  of weve s m m t i o n )  is c fornr  
of monitor ing and furnisba s 8dditionp.l i n f o r m  t i o n  t o  t h F  t 
ohteined from monitor ing by i n t e r c e p t i o n .  Hmevm,  the  pcr-
sonnfil end equipment nucessnry to  c c r r y  on diracr t ion f i n u i n g  
e c t i v i t i a s  c s n  only  be j u s t i f  i E d  f o r  t h e  purpose of ob tu in -
inp rsd io  i n t a l l i g e n c s  from enemy t r ~ i n e n i s s i o n s ,  I n  t h ~cas6  
of f r ia r id ly  t n n s m i h  docs ,  tha physical  l o c a t i o n  o f  thu 
t rensr i i i t ter  is of  no g r m t  importanoo; i n f o r m t i o n  c s  t o  
t h e  l o c 9 t i o n  of th hcedquer te rs  such trtnsnittcrr s e r v e  can ,  
i f  not elr6ecl.y known, be rc lea i ly  ObtGinLfd by other Me:BIlS. 

b. b(onitoring of m i l i t m y  I a d i o  cGPniials i s  don6 
fo r  on0 o f  t h r e e  purposes:  

(1) To ob ta in  inforf ic t ion from anLmy t r e n s -  
m i s s i o q ,  bo th  f ron  a q u e l i t y  ( c o n t e n t )  ana q u a n t i t y  (volume
end d i r s c t i o n  o f  f l o w )  StAndpoint. 

( 2 )  To o b t e i n  i n f o r m t l o n  a s  t 3  the e x i a t i n g
t a c t i o e l  sit uot idn  frortl t h c  t r a n s n i s s i o n s  of cw own r s d i o  
s t e t i o n s ,  u8ueU.y those, of: subordineto o r  h n e d i a t d l y  ad-
j e cEn t u n i t s. 

( 3 )  To o b t c i n  informetion E S  t o  s e c u r i t y  vio-
l c t i o n s  committed by OUT own trr!nsmitting opere tors ,  i n  o r d m  
t h e t  c o r r e c t i v e  trctiori I U ~ Yb t  taken .  

20, $1oaitorhg s p e c i a l i z e t i o n ,  I'. Opere t iom i n  th t :  
EUropt.on T m e r  demonstrrtod t h c  f e c t  t h r t  uny given 
noni tor inp  i n s t o l l c  tion c o u l u .  ovtir a l i m i t u d  p t r i o d  of t i r u t .' 
s u c c e s a f u i l y  ooncentrett i  on o i i l y  onL of the t h r e e  t y p e s  o f  
monitoring ebovt. inilicflted L nd f u r t h c r ,  thilt w c h  such i n -
s t e l l o t i o n  would produce t h c  best  r u n u l t s  if it c o n t i n u e l l y
s p f c i p l i z b d  i n  only one type.  This ,  o f  course ,  aoes n o t  
void t h e  b e s i c  rultr ehPt A r t ,cuivi t@ opt rc tox  w i l l  promptly 
r apor t  t o  h i s  i r u u d i c t c  superior clny VIOLt i o n  of  r e d i o  
t rensmiss ion  s e c u r i t y  cvmine: t o  h i s  e t t o n t i o n .  

b. The 81gnF1 R f 6 i o  IntEl l ie t lnc,  Corapeny is  
ahcargljd w i t h  t h e  socondrry mission, mow o t b r  c iut ies ,  of 
" i n t a r o a p t i r g  f r i r i n d l y  signel  conuiiunlcction for t h s  purpost:
of d iecover ine  violc  t i o n s  of s & n e l  s ;cur i ty  o r  o t h e r  r e g u l c -  
t ions t t  (IW11-5). Ntiithar t h a  n -gu la r lg  orgrnizad caupeny,
which we8 tmployod e t  t h e a t w ,  errqy gmup  enci Fray 16vd1,
nor the c m p e n i c s  esyi joicl ly  F uthoriztid for  c o r p s '  use ,  a s v o t -
cd m y  c o n s i d e r c b l e  emount of time or e f f o r t  t o  fulfilling
t h l s  p r r t i c u l c r  p e r t  of t k i r  n iss ion .  Thoy ware ~ l lf u l l y
occugied i n  s t r i v i n g  to clccolnplish t h t i r  p r h r y  mission,
thRt  of i n t m c b p t i n g  bnemy t r m s n i s s i o n s .  

c. S t e f f  I n f o m a t i o n  E n t i  ilonitoi-ing Urmipr.nibs2
( S U N Compenios) were E B r i t i s h  i n s t i t u t i o n  t.doptGd by  Amr-
i can  f a r c e s  i n  the &di te r r enehn  ThtSetbr Fnd 6 u b s i q u m t l y
a u t h o r i z e d  f o r  euploynent  i n  t h o  Europben Theeter  an t h e  
b e d s  of ono compony per  ermy. Ttiair pr lunry r r d i o  i n t e l l i -  
gbnce m i s s i o n  wes t ke  m o n i t o r i q  of! f r l c n u l y  r u a i o  t r r n s -  
missions for t h c  purpose of obte in ing  infoxrwticn iis t o  t h u  
current  t p c t i c a l  s i t u e t i o n  w i t h  tb secondcry m i s i o n  o f  
monitoring f r iendly  txtinmi'ssiolls t o  ao toc t  eclcuri ty  v io lr -
t i o n s .  While tke Seventb t rni tad 3 t P t i ; s  Army wns th t  o n l y  urmy
t o  have s x t e n s i v c  experic5nca i n  t h t i r  employment in  t h u  
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f r i s n d l y  r c d i o  t r m s m i s s i o n s  f o r  s ecu r i ty  purposos, To pro-
vide such u n i t s  o r  tocma on thG b e d s  of twtmty-four hour 
cvvorcgtl of every frequilnoy in usct by our  own f o r c e s  is im-
possible 2nd ,unnec t ; ss~ry ,  L)ovf;rcge should be s u f f i c i e n t  t o  
nlrke ope rc to r s  s t r o i x l g  oonsoious of the p o s s i b i l i t y  of moni-
to r ing  o f  t h a i r  trfansmissions e t  : ay  E m  ~ l ltimes,  

c. Reports of s e c u r i t y  v i o k t i o n s  m u s t  be p lcced
i n  t h e  in tc rcs t t ld  u n i t  co:mmdtr's hsnds i n  t h e  minimum 
n o s s i b l a  t h o .  

25. R e c w s n d e t l o n s .  It i s  rdoommendsd t h e t :  
a. * R p C i o  SBCuritv FBni tor iw Comp8n.v be tiuthor-

i z o d  on thb bps i s  of one per ildld nrry,-wttose Q l e  mis s ion  
is t he  monitoring cf frequenoias i n  use mithin t h e  E r m y  t o  
whioh rasigneZ.

b. Thr t  such r comprny ~ F V Qs u f f i c i e n t  p a r s m n u l 

pnd uquipmmt t o  * a r m i t  t ho  simultrndous monitorine of E t  

l s n s t  f i v e  ps rcen t  of ?ll frequancios i n  use r i t h i n  E' t y p e 

f i t l d  rrmy. 


0. That s i m i l r r  p rovis ion ,  on e t h w t b r  bcs i s ,  bo 
m o d o  t o  provida f o r  s e c u r i t y  monitcring of n e t s  o r  l i n k s  
whose ne t  c o n t r o l  strations e r e  loc r t ed  :.t her dqunr t s r s  s m -
i o r  t o  rrmy h L c d q u c r t d r s .  

a. Thr t  E proouduro be e s t rb l i sM3lm p l r c i n g  so-
a u r i t y  monitoring r e p o r t s  involving sacu r i ty  v i o l c t i o n s  in 
t h t  hf lids of i n t c r e s t c d  unit corm-nders fnd o the r s  concerned 
With ITliniIUUIll dt?lFy. 

-WOTE : 
1. ,760 p,lso kppsndix 2. 
2. For i n f o r m t i o n  regrlrfiing t l i d  S t e f f  I n f o r m t i o n  end  

Ifonitoring Comprng, end recommdnd.-tions 1-8t o  t hc  f u t u r u  
Army Informrtion ba?rice,  e t t c n t i o n  i s  iuvitac:  t o  r e p o r t  
subriittcd by C o m i t t e u  Munbttr 34 on t h i s  sub j a c t ,  pub l i shed  
bg Th6 GEnorr l  Bo-ra, United S t c t a s  Forces, E u r o p u n  Thm-
ttx. 

26 .  Us0 i n  Europ8r.n Thectsr.  r ,  Fe i the r  r :C io  tule-
typu nor high  spaud n u t o m t i o  equipment V P S  ex tens ivb ly  em-
ployed in tho Z u r o n s r n  Ths r t e r  o f  Opsrctdionu, due s o l a l y  i n  
t h e  cos0 o f  r r d i o  t e l e t y p e ,  t o  the  l i n i t e d  q w n t i t i e s  of 
equipment .wrilPb l o .  

b. Such r s d i o  t e l e t y p d  eqkipp!l,int T S  w t 5  ' I V ~i l r  b i e  
w r s  of t1.e w r s  not dusiencci t o  d t h a t : n d  f i x e d  p l c n t  t y p e  ~ n d  
f i e l d  usrgti .  Efinco it wes i n  demtnd only by hiphur o r  s u i -
s t ; t i c  hardqucr ta rs .  &djo t u l s t y p w  equipwent w r s  no t  stock-
ed o r  c r te lopod t - 3  P unit  but wcs p n  Fssemblreo o f  :- nunibor 
o f  sepPrPte itams serviw e s  componats of r workchle equip-
ment. Vcrious combinrtions were possibls  t o  i o e t  rny  p t r t i -  
c u l r r  fixad p lnn t  need. 

c .  Thc use of r - u t o m t i c  keying ekuiptwnt wrs 
lircitcxl t o  Suprcrmc Hwdquar t a r s ,  Allied Bxpcditiorit-ry Foro:,
sliaru both 'Jruzd rnd Baehmcl equipmbnt % c 8  used, t-nu t o  Ile;cLa-
qu-r tdrs  Gomnunicrtioss Zone, Europecn Thec t a r  of O;wrr. t iom 
:.ne t f i r a G  o r  four of t h e  m j o r  h=eciquc rtsro. It w s  n o t  em-
d r e l l y  used r t  rny hocdquerters bdlow Amy Group 10v.d. 

27. Redio Teletype. ?, Anon@ othur high hLr.dqu:'rturs,
r e d i o  t e l a t y p e  of ' t he  Tixed p l an t  typu W E S  employdC by 
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Supremc! Heedqut . r ters ,  f . l l i & d  Expaditionery Force, Hacdquc r t o r  5: J 

Comnunicetions Zone, Hurdquurt t rs ,  duropefn Thec tm o f  Opar-
r t i o n s ,  rnd Huodqusrtbrs ,  S i x t h  A m y  Group. In c l l  u s ing
h c r d q w r t e r s  i t s t  pb r fo rmnce  v v : s  @djudgcdvery s c t i s f : c t o r y .  

b.  k t  s o w  l o k e r  hf ;Pdqwrtdrs ,  such C B  % r 6 q k - r t e X S
Thir i  Un i t ed  S t e t a a  Army, Htwdquartars XX Corps end Hccdqwr-
t c r s  3d Snfgnt ry  Divis ion,  rpd io  te lu type  equipment W R S  Fm-
provisod w i t h  r 6 S U l t 6  cons idwed by t h e  users  t o  b e  Gfninclntly
s r t i s f :  o to ry .  Improvisc t ions  w w c  gbnemlly accomplished b y  
t h a  use  of r c a i o  s d t  SCK-399 i n  conjunction wi th  CFrrier 
c1 (1uipmsn t  CF- 2 

c.  ii need WIa ixprtrssad throughout t L s  Luroper n 
Thw t t r  f o r  r r  d i o  t&.lbty;oe bquipnant s u i t s b l c  fo r  mobile" 
f i e l d  UBO. It w:s f e l t  t k t  i f  SUCI t.quipmcnt could  be t x d b  
comprct "nough rnd of s u f f i c i c n t l y  l i g h t  wdight,  it would be 
of vplub down c s  f P r  c s  bc<t tc l ions .  Tho inc lus ion  of  m o w -
i t g  f i n t u r s s  which bculd permit  tht. op t r r  t o r  t o  typr. in . c l&.or  
t a t  rnd  hnvcr c l w r  t t r t  copy rppatlr on t h c  reodiv ing  mr c h i n e  
w h i k  p rcscn t ing  a m y  i n t a r c o p t  only u n i n t o l l i g i b l b  m P t u r i m 1  
of E' h igh  d e g m i  of security, would g r 9 i : t l y  enhrnca t h c  v c l u u  
of such equipnsnt .  

vlcrc racognized:
(1) Extre; personnel  f o r  c u t t i w  tE.pE;s r n d  

t rpr -scr ib ing  rdcordings Fro ntcussr ry  i f  thu tr: f f  i c  G:ndl-
ing c o p - b i l i t i e s  of t h s  bquipmnt  pre  t o  b.3 r s c l i z d .  

(2) It i s  d i f f i c u l t  t o  chbck b! ck on t r c n s -  
misrion e r r o r s .  

( 3 )  It w n n o t  p t s s  r d e y  t r e f f i c  t o ,  n o r  e c c a s t  
it from.,  P tee.  r e l e y  n e t  stifition o r  Y vir3 o r  reGio t e l e t y p e
s t c t i o n ,  w i thou t  r new t r c n s n i t t i n e ,  tc.lJc b e i r e  c u t .  

(lk)It ctnnot  r r j l ~ yt r p f f i c  i n i i t s  own systuni
withont .o t r cnsmi t t i ng  tEpb being cut .  

29. :oTpr.rison. ,Hrdip t a l a t y p s  lies sijvoril cdventc tees  
o v e r  Putcm-,t c kaylng aquipi:ient f o r  r i idesprwd ffl i l i te-ry con- 
muniwt ion  u s ~ .  It r c p u i r a s  less operct ing p e r s u m e l ,  is 
gsnbrr- l ly  more f l e x i b l e ,  is cepeble of hE.ndling uora t reffio,  
:n6 opn be bir t ter  i i i p e g r c t c ~  i n  thu ovar::11 cofmunicet ion 
s,ysten. Oq t h s  o t k t r  iicrid crsas mey uriss whsro s u f f i c i a t  
point- to-point  tr::f'iic s x i s t s  t o  wcrr::nt t h e  U U M  of h i g h
sp&d cutordctic k5ying ijquipriisnt i n  prbferraiicd t o  r c a i o  %de-
typcJ.

30. Conclusions.  P.. Rcuio to la type  is norm s u i t ? b l e  
f o r  E j n s r c l m 9 r i t i r y c c a i n i u n i c P t i o n  US6 t h r n  h igh  SpeeC a u t o -
w t i c  ksying ccjuipi?ent, 

b. Eigh speed Automatic b y i n @  eyuipluant w g  bi3t'tc:X. 
m e t  51 r u q u i r a s n t  for point- to-point  sa rv ico  uncliir e p e r t l o u -
lcr s e t  o f  cond i t ions .  

c. Stctnct.rd rt d i o  t t l j t g p a  equipnent s u i t ?  b l e  f o r  
riobils f i t l d  uss by o o r p  ?nd lava hs.&pu:.)rturs'v I: s a o t  
&TIE i l ~ b 3 . efor op:;rc'tiorm i n  thu  Xuropecn biGc.tar. 

d. €.n i n t c p r r t a d  cryptoprophic-rc:oio te le typt ; ,
ecjuipchsn'c of h igh  strcurLty ri t i n e  would g r e n t l y ,  spdod up 
6; 1.i v a gr t i m  tr:.ff ic , 

b? t tF l ions  bo-eiv-n E high  p r i o r i t y .  
b. I n v s s t i t y t i o n  of t h b  p o s s i b i l i t y  of i n t a g r r , l -

ink, r s e c u r i t y  uovicd of higL secu r i ty  b i t h  F s t r n d c r d  f i u l a  
tcl&typL m c h i n a  ba undertF ken i f  not P l r w a y  St . - ,T tbu .  
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c .  Study of h igh  speed eutomctic keyinf e q u i p m a t  

t o  meet s p e c i t  1 m o d s  bo continuaG, 


3%. Gc-ntrol. c. Ths term rFuio r d c y  system Y S  used 
hcroin i s  aer'lnec: P S  c rEdio c i r c u i t  cons is t ing  o f  t v o  t6r-
n i n r l  s t r : t ions ,  1:ith o r  wi thout  one o r  mort; Tdpb?.ttJr ( r s l c y )  
s t i t l o n s  i n  t rnCcrm b-,tvuLn thum, opr;ritiry( i n  tliz "lint: of 
s i g h t "  f reauency  bfnc cn& w i t h  t h e  r rb iF t6d  bndrgy bGrmtd 
i n  t h e  des i red  d i r ec t ion .  RcCio r o h y  cc,uipri$nt i s  cquip-
nunt oh ich  comprises  r re ;afo r d r g  :ysten t o  incluut-,  i f  r. 
mult i -chrnncl  s y s t m ,  bquipnont ntotjss::rg t o  r au l t i - ch rnnd  
owr r t i cc ,  bu t  ixcluding t e r n i n P l  telophono rnd/or t i l + r c c p h  
o w r p t i n g  equipriant i n  €11 cz 50s. 

b. Prcsan t  p r i n c i p l e  usag of f r r d i o  rL-1.y s y s t a  
Ftra : 

(1) f i s  R point- to-point  c i r c u i t  yrovidin6 ona 

o r  more tolcphone rcL/or tolugrEph ch?nnels b i t r c c n  two h d  d-

qurr t ; l rs .  


( 2 )  To provide cr sec t ion  of F wire - rzd io  r & L y
cormunicFtion r o u t e  i n  F r r p i d l y  uoving s i t u p t i o n .  I n  such  
i n s t t n c c s  it is  uacd t o  f i l l  ~ r p si n  t h c  !vir.. p l r n t .
rivctr c ros s ing  might c-ximplify such WL. I n  t h i s  C E S ~ ,thb 
rcGio rOl@y 3JCtiOn V'OUld bo int t rgr : . td  k i t h  thk F d j P C r n t
w i r e  s b c t i o n s ,  

( 3 )  6 s  cn intLgr.1 p c r t  of e tiiet-ttr's wi re  
r cu io  r c l e y  systuni. I n  Chis C F S W ,  t d i p h o m  tnd/or  til+ 
gr tph  chpnncls  t c m i n :  tti on LLuquertLrsIs switcLb0:rds and  
ct othL.r switchin6 c - n t r c l s i n  the srmc mcnnr;r r s  Uo w i r c ,
chFnnal a. 

33. Systems Gonsidercd. P . Expcri=noc, w i t h  str ndE rd-
i z u d  e q u i w b n t  i n  thi. Europcrn T h t i c t u r  of Opbrrtons w. s 
U n i t s t ,  t o  rrdio  sct  AN/TBC-l End 1". LLO s e t  AIJ/TEiC-6.

b. (1) &&io U i t n  k.N/TFtO-l wLrL o v a i l c b l z  i n  
l h i t e d  q u e n t i t y  on t i i " - D F y  c n u  bur0 i n i t i : l l y  UYbd t o  E s t E b t -
neh l i nk ing  ohrnnals  betwatn t h e  A l l i e d  bxpcdi t ion?ry  Force 
wire  system on t h e  Gontindnt t n a  the U n i t L d  Kingdom m i l i t c r y  
w i r i  systeril. T i i G  A P / T R C - ~  systenis bbc'mc; . v r i l t b l i  i n  ine 
croosirig gut n t i t y  t h r o w h o u t  tha  c'nip> igll. Unfortunb tsly,
howevm, t h c  supply  nGvtrr wcs s u f f i a i e n t  t o  n c e t  r 6 q u i h -  
aients, end ~dbql iCt6personnol t r c i n s d  i n  t h c  olIorrtioI1 of 
tht. equipment wcs n e v w  e v r i l p b l e .  

( 2 )  The b.N/lXG-l 0p6rrtes i n  tho l m e r  t h i r d  
of *.he k r y  h igh  frequaiicy bFnd,  using frvquuncy m o d u k t i o n .  
Kimiler t o  tht; P R / T N - l ,  b u t  hcving d i f f e r e n t  q u c n t l t i a s  of 
b r s i c  compondnts = r o  t e r m i n r l  s e t  ~ N / T L C - ~rnc it? r&Xny
( o r  r e p w t m )  s a t  !N/TnC-4. Four voice  cliennels c r 6  obt i  i n -  
oe by the  f c e i t i o n ,  :t t t r n i u r k ,  of  c r r r k r  tquipc1c;nt GF-1 
end 1,000 cyc le  r ing ing  e q u i p w n t  ( Z E - l C l ) .  A vo ice  chi m u 1  
c rn  be convc r t sd  i n t o  f o u r  t u l ~ g r p p h  chonnals by tlic; € & c l i t i o n ,  
e t  twni in  1s , of c e r r i a  equlpident GF-2. l ' u l t i -chr -nns l  oper-
e t i o n  wa., nortu-l p roc idure  i n  tht. Europtcn TlicctGr, . g i v i n g  
two v o i c e  cnd fcur telegr-ph chrnncls ,  p l u s  one ~ t q i n ~ u r i n e  
V O i C d  C h '  I l n t l  per SyStGm. 

c .  (1) f ircio ssts k t~ /TR&6 uici not  btcon,t FvFil-
e b l e  f o r  f i e l d  use until t h c  c los ing  nionthc, of tlib o -npF ign
en2 then o n l y  i n  very l i m i t e d  qu:nt i ty .  

(2) The ).P:/TRC-6 o x r r t e s  i n  t h e  l o v o r  gorc-
thu of tlit: super-high frequency b<nc , w i n e  pulsm modulc t i o n .  
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Yulti-ch: 'ncel voice frequency f e c i l i t i o s  & r e  included F S  ~ i i  
i n t q r c l  p p r t  of t h e  s e t .  Eight  voico c b e n n u l s  e r a  proviciied. 
! voic6 c t e n n a i  ccn b6 converteu i n t o  f o u r  t e l b g r r p h  c b c n n d s  
r s  i n  t h e  cesd of t h e  AN;/TRC-l. Norm&l procedure i n  t h e  
Eur0pcr.n T h e s t e r  W F S  t o  resorve  one voice chpnnal E.S e n  engin-
e e r i n g  c i r c u i t .  

34. Gonipprison of RysC~mc. E . .  R a l e t i v d y  fm o f f i c e r s  
i n  t h o  Europern  Th.2Fter hF.d on opportuni ty  t o  observe t h e  o2sr-
r t i o n  of bo th  s y s t w s  under cons idere t ion .  The concensus 
of o p i n i o n s  of thoso  o f f ioe r s  who d i d  witness  t h e  o p e r c t i o n  
of both syst:ens i s  t h c t  t h a  hN/TFiC-6 VKS f o r  s u p e r i o r  t o  
t h e  A?,T/TRC-l. T h i s  opinion W E : S  b z s d  upon t& g r w t e r  n u b a r  
of v o i c e  cl;: wieZs ~ v c i l r . b l e ,  t h e  in tegr :  t i o n  of  multi-chi nnd1 
v o i c e  f f i c i l i t i a s  rnd the incsucsed s a c u r i t y  O f f b r ~ iby PUIS0 
modu1F;tion o:3ax t i o n  i n  tho super-kigh frcquancy bcnd, 

b. For use belou; e m y  hcFTciquartors, itviEi.8 t h e  gun-
ere1 o p i n i o n  t h p t  t h e  f c . o i l i t i e s  of fe red  by t h e  U?/TRC-6 WW6 
i n  G X C B G S  of r e q u i r d m n t s  r:nd t h r t  t h e  V!di&ht Lrid c o u p l a x i t y
of t h c  6quipmi;nt r snddrca  i t s  use  between tri6se lower he.?d-
q u c r t w s  l e s s  c;ssirc-bU Grin thii ~ s ecjf thi;  i iN/TRJ-l .  For 
t h e s a  s ~ m ex6EsonsJ p l u s  thi:  d i f f i c u l t y  of c o n c a L h e n t ,  t h e  
M/TRC-1*wzs  ,not  cofisidzrad skbtttFb l a  for use bwlow u l v i s  ion  
hs!sdn i i~r te rsz--- - - - -~ 

35. V ~ l u eof Eituio R e l c y  Systdms. f . s  r OLCCIIB of r t e i o  
c s m u n i c r t i o n w m  c&n bb inf{g'r"tt,d a i t h  t h e  v irL p h n t ,  r a d i o
r i l u v  s y s t m s  d s a o n s t r = t e d  t h d l r  rccpt: b l l i t y  I n  in: ny com- 
mun ib r t ion  p r o b l a i s  tncountcrsu i n  t h e  Europe: n k h d r t e r .  
T h ~ ywer6 clmploytid p r i n c i p c l l y  t o  f i l l  e r p s  i n  lcnd  l i n b s  
Trhich were f r e q u e n t l y  cncountcrsd i n  t h t  r a p i d l y  moving 
s i t u e t i o n s  which chf rcc tc  r i z o d  thb claiseign. I n  m n y  i n s t a n c e s ,  
t h u i r  us0 F B  p r r t  of th;  w i r e - r r d i o  r e l r y  comuni0 : t i on  SyS-
t m  oxtended dovn t o  inclucr.  d i v i s i o n  ho:aqu-r tws.  I n  somo 
c: sus t h y  c o n s t i t u t t d  t h c  sole L i b v n s  of tGl,pbOno OO."Uni-
c c t i o n  t o  c t r t r i n  u n i t s  Frld i n  ovmy c l r c u s t r n c e  d m o n s t r P t -  
Ed t h u i r  r d i r b i l i t v . 2  

36. Rrdio  R&y S y s t m  Sbcuri ty .  Tha-L is no ovi -Y. 


dviicu Pvr i l ?b lo  i n  thL Suroptrn T h d t a  from r,hich t o  ktbr-
n i n o  t h e  L w g r G G  o r  s c c u r i t y  of thd r , d i o  r t l p y  s y s t b m s  con-
sid6roC i n  t h i s  s c c t i o n ,  o r  of such systdns i n  g t n d r l .  
Thoy ccn bI= i n t c r c v p t s d ;  hoo;rvcr, i n t e r o d p t i c n  is n o t  ~ c s y
onl p r o s u y l * o s i s  t h c  u x i s t a c a  of ffirny conCit ions v h i c h  will 
r r s d y  o b t r  i n  concurrunt ly .  F L v c r t l i d t s s t  i n  t h c  d n t t r u s t  of 
s c c u r i t y ,  it f l u s t  be ~ s s u t i i ~ dtlxt i n t u r c b p t i o n  c f n ,  -nd 
sometiads wiQ,  occur .  T k  sr.:m; problcrn L x i s t s ,  but  t o  :' 

1 C s s - r  dcgmL, i n  I . i r L  oommunici-tion s e c u r i t y .
b. InPsr.uch P S  i n  : v i m - r n d i o  r d l u y  system t h L  

r a d i o  r e l a y  s e c t i o n s  e r e  t b e  v.eoker l i n k s  froru a s e c u r i t y
s t a n d p o i n t ,  t h e  o v e r e l l  s e o u r i t y  of t h e  sys ten  i s  lovier t t e n  
t h a t  of th.e r e d i o  relay s e c t i o n s  considered elone. Befo re  
r e d i o  r e l e y  systems can be consiaered a 5  being c t p a b l e  of one 
huncreu p e r c e n t  i n t e g r a t i o n  a i t h  t h e  h i r e  s e c t i o n s  of e wire -
r e d i o  r e l e y  systeia, t h e i r  sFtoUrity must  be as g r e a t  os ,  o r  
g r e e t e r  tLbn, t h a t  af  t h e  a i r e  s e c t i o n s  of t h e  sys ten .  

37 .  Conclusions.  a.  L N / T w - ~  ana xl~/l~:-6 eo,uip,,,neats
dernonstreted t h e i r  VI l u e  a s  c pert  of the1 t h e a t e r  conuunica- 
t i o c s  system i n  'the 2uropeen Tlieater. 

b. i:uch f u r t L e r  developp.ent u o r k  can and s h o u l d  be 
doce i n  t h i s  PielG. 

c.  b need e r i s t s  fOr fl r a d i o  re lay  systeffi su l . t ab le  
f o r  use w i t h i n  t h e  t i v i s i o n .  

d. The s e c u r i t y  o f  r a d i o  re ley  systems should  be 
t h e  same as ,  or h i p h e r  than,  t h c t  of en e s s o c i a t e d  v - i r e  system 
i P  t h e  t v o  t y p e s  of systems a r e  t o  be considered c e p s b l e  of 
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f u l l  in%egra t ion .
3e. ~ecommendations. It i s  r e o m e n d e d  t h a t  dsvelopfient 

work on r a d i o  r e l a y  systems be given high p r i o r i t y ,  w i t h  
s p e c i a l  emphasis on t h e  poss ib l e  use of t h e  h igher  f requency  
bands, and s t r e s s i n g :  

a. The need f o r  a system, o r  systems, s u i t a b l e  
f o r  use wi th in  t h e  d iv is ion .  

b. The need f o r  a secu r i ty  level equal  t o ,  o r  
g r e a t e r  than ,  than o f  a wi re  system. 
NOTE: . 

1. See a l s o  AFpendix 3 f o r  coments .  
2. Froa "After Action Rtzorts",  1 2 t h  Arffiy broup, 

SECTION 6 

39.  General,  It i s  believed t h a t  i n s u f f i c i e n t  r a a i o  
personnel  and equipnisnt wers author ize6  u n i t s  engaged i n  
onera t ions  i n  The xuropean Theeter t o  p roys r ly  accomplish 
t h e i r  r a d i o  operat ions mission. (See hppendir: 4 ) .  The 
major cnu8e9 of theso d6f ic ienc ies  e r e  covered i n  t h e  suc-
ceeding paragraphs.  

40. E u i  msnt. a. Raaio equipment au tho r i z sd  by i rar  
Departuent-as i n  sorie coses unsuitable f o r  the t y p e
of opera t ion  which uevalop6d i n  ths  European Theater .  

b. Thd supply of s u f f i c i e n t l y  powerful nobile 
r a d i o  se t s  was not  adequato t o  meet the needs. 

c. The s o l e  use m d e  of r ad io  f o o s i m i l s  e q u i p m n t
within t h e  Europem Thr;oter ( disregarding shor t - l i ved  BX-
perimentel  usages) wes by t n e  e i r  f o r c t s  f o r  t r a n s v i s s i o n  o r  
wdeth6r maps. Althowh no shortages of e q u i p "  a x i s t e d ,  
t echno lo@ica l  f a u l t s  ana lack  o f  f a m i l i a r i t y  w i t h  t h e  s c t s  
were the primary reasons. for limited use. 

41. -Expansion o r  plsjor commanris. hactio e q u i p m n t  @no. 
personnel  a r e  s e t  uv i n  Var G6;artnient Teblds t o  neet tht: 
es t imated  normal or- "type" r e y i i r m e n t  s. %in o. major coa-
mand such  a s  corps has assigned or a t t echsd  t o  it units i n  
excess of those considered in tho  prepara t ion  of t h e  
a s soc ia t ed  t a b l e ,  a shortage of raaio egu ipmnt  an6 pe r sonne l  
?!usultS with no authorized source ava i l eb le  from which t o  
msot t h 6  added requi ranants .  I n  the  Suropean ILsatsr, the  
expansion of a l l  n a j o r  comanc1s t o  an abnornal ly  large size 
was a common occurrencu. This p a c t i c e  c rea t ed  shor t ages  i n  
ratrio personnol  and equipment which v.ere d i f f i c u l t  t o  a u j u s t .  

42. Introduct ion of Neb Typus of 9quip1~6nt.  L i t h  tht. 
in t roduot ion  of nbw t m e s  of equipment in t h e  European Theater ,  
it wes r a r e  indeed f o r  pHY30Mi31 f a i i l i a r  wi th  i t s  oge ra t ion
t o  bo phased i n  a t  the s & ~ e  Genmal ly  t h s  eqclipment t imes.  
was receivud f i r a t  end i t s  prompt mse urgent ly  ind ioa ted .  
T o  accoupl i sh  t h i s ,  o ther  e o t i v i t i e s  would be s t r i p p e d  o f  
ps r sonro l  and t r anspor t a t ion  and ~u6rpcncyt ra in inE of t he  
"borrowed" persoan61 undertaken. This rwult id  i n  E necess&ry
l a t e r  r e shuf f l ine  of  psrsonnel  and t r a n s p o r t a t i o n  w i t h
a t t cndnn t  hardship throughout t h t  pe r ioa  of d i s rup t ion  on a l l  
a c t i v i t i e s  inVOlVGd. 

43. Ph s i a a l  Secur i ty  Porsonnol. I n  many c a s e s ,  r a G o  
ins t a l l a t ion :  had t o '  bk 'mds i n  i s o l a t e d  l o c a t i o n s  w i t h  
r e s u l t i n g  physical  seo u r l t y  rcqui renents  g r e a t l y  i n  W X C ~ S S  

of  those  which art cn l l ed  f o r  i n  t h e  cas0 of i n s t a l l a t i o n s  
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ncnr a conmand post .  Available  operating personnel  was slvrays
inuuf t ' i c ien t  t o  provide adequate phys ice l  s e c u r i t y  i n  a m i t i o n  
t o  carrying o u t  the i r  p r i n a r y  mission but they f r e q u e n t l y  haa 
t o  be so employed. Ijuriiie opera t ions ,  this need was mat i n  
SOIZE cases  by t h e  t a C t i 0 a l  cotwander responsibls for  operation
of tht i n s t a l l a t i o n ,  i n  o the r s  by t h 6  oowancer of' t kc  area 
i n  which the i n s t a l i a t i o n  was looated. Th i s  l e o k  of u n i f o r a -
i t y  Of  prooeduro r -sul tc ld  a t  tinies i n  B certain wastaga of 
personnel .  Since r e s p o n s i b i l i t y  was not flxea, the protlirm
of 8eOUi ty  d Q t a i l S  was a cont inuing one throughogt t n e  o m -
paign.

44. Conclusions. hadio  personnel and equi2mnt
a u tkor iz t idx t -hs  European Th ta to r  of O p d s  Lions were 
i n  e e n e r a l  i n s u f f i c i e n t  t o  e x p l o i t  t h e  full p o s s i b i l i t i o s  of 
r a a i o  o r  t o  Ruequataly c a t e r  for tho86 dbmnds which wor5 
fmpo sed. 

45. HLcomendetions. it is rtxoumenued t h a t  p e r t i n a t  
Tables of O r p " o t d i o n  sna Equipment be rcvitlwba ic l i g h t  of 
exper ience  i n  t h e  European Thestirr of Operetions and appro-
p r i a t c  lncrcescs i n  both r a d i o  personnel and equlgnent  be 
grovidod i n  amounts oons ig ten t  wi th  roaponsibilitiss imposad. 



46. General .  The provis ion of wire  cimmunicetion 
f a c i l i t i e s  f o r  t h e  United %tee  a i r  and ground components 
oi' t k s  A l l i e G  Zcpedi t ionary Force presentee a rns,jor 'ipal
Corps yrOb16U i n  ope ra t ion  'CWXLCRD~'. Telephone t r a f f  i o  
volune 1 - c ~OP a s c a l e  h i t h e r t o  unencountered i n  P n i l t t a r y
cony ign .  O f  nePsEFeE t r o n s n i t t e d  by e l e c t r i c a l  meens,
other  t han  air-ground i r a f f  i c  a rid t r a f f i c  between h i g h l y  
nob i l e  PorwtirZ. t o c t i o a l  u n i t s ,  perhaps c ine ty-e ight  per -
cen t  W E  handled over wire c i r c u i t s .  To meet t he?e  re-
ciiirements, a l a ree  g a r t  sf t h e  t o t 6 1  CiSncl  C o r p s  tonnage
a l l o c a t i o n  f r m  the  Tone of t h e  I n t e r i o r  IWR 8evoteC t o  
t h e  novenent of pole l i n e  n a t e r i o l ,  f i e l d  wires  and c a b l e s ,  
nnc' wire  t e r s - i n a l  eguioment. ' i re  cons t ruc t ion  anG opere-
t i r g  r e r s o n n t l  accounted f o r  a major  por t ion  o f  t h e  coa-
Sined Cormunications Zone, a i r  fo rce?  ~ n dcround fo roes  
f i g n e l  C o r p  personnel  a l loca t e6  t o  t h a  Theater .  

m m c r i  1 
C;UT'IX P i i : T  SCI.'STtUC'?IPF, %YXDILIT$TIC'X :?TI AEPI"P-
A r m  
_I 

47. Tl.zni115. a .  T*$:provis ion of an a d e w a t e  o u t -  
BiZe r l a n t  V E S  t h e  p r i n c i p a l  f a c t o r  ir. plenninf t h e  r 5 r e  
syrteri f o r  t h e  TUropean T!:eater. ork on 3 l a n s  l o r  t h e  
cont inento l  v i re  nctwork WLS stoi-ted i n  e i r l y  1942 p r i o r  
t o  the a v n i l n b i l i t v  of e i t h e r  s t r r t e ~ i c a lo r  t i c t i c a l  p l a n s  
fo r  t h e  c o i i i r q  o p e r a t i o n .  f iysistanca i n  prepcring t h e s e  
plans vas  r i v e n  by r ep resen ta t ives  or the  a i r ,  grouna, 3 r d  
re rv ice  foiaces. E l 1 . r i s  t h e  i n i t i o 1  plsnning pham insuf -
f i c i c n t  in format ion  was a v a i l a b l e  a s  t o  nap corf iw-icot ion 
eoui ment developmsnts i n  t h e  Zope of I p t w i o r  and sup-
plernentnry p r o j e c t s  incorporatiDE t h e  nev E Tui;ment i n t o  
tlie plans were subf f i i t t ed  t o  meet cont ingencies  a s  t hey  
a r o c a .  A 1 1  plnns  for  major wire projects v w e  s u h i t t e d  
t o  tlie ' $rIlepartment f o r  oy,rroval by the sunmer o f  1943. 
' en the bas i c  t a c t i c a l  p lan  f o r  t h e  invasion wos r e l e a s e d  
i n  t h e  f a l l  of 1949 it vas  founrl th t il'oat of t&e asamp-
t i o n s  made i n  t h e  p repemt ion  of t h e  v*ire c o m u n i c o t i o n  
plan were sound. 

b. RquiremenLs for  Fi*ynal C o r y  units and  mis-
cel laneous personnel t o r e t h e r  v i t h  support ing data  were 
prepare6 conoa r r sn t ly  Y i t h  tkose f o r  er uipment end sup-
p l ies .  These were submitted t o  t h e  Fheoter General  S t a f f  
jn t h e  f a l l  of 1942 f o r  a>-provaland Porvlfirdjng t o  the '-'Jr 
Iepar tment .  Thg Theater  General 5 t : I f f  cops idered  these 
personnel requirementP excess ive  m e  re turned the r e c u i s i -
t i o n  f o r  r e c o n ~ i d e r a t i o n  and revieion.  co much time was 
l o s t  i n  a r r i v i n g  a t  a t h e a t e r  decisior.  the% vhen t h e  %r 
rrcpxtr@entt r o o p  b a s i s  f o r  the  Xurope-n Theater  was f i n -
a l l g  r e l sa sed  i t  was found t h a t  a f u r t h e r  cu t  i n  t h e  a l -
l o o ,  t i o n  of @ i r n a lCorps t roops h a d  been o l d e  n w e e s a r y  by
p r i o r  "a? Department corviitfl-ants t o  o t h e r  t h e a t e r s .  It 
was cbvioub t h a t  e i t k e r  t h e  planned s c a l e  of s i p n a l  con:-
olui icat ion would have t o  be reduced o r  8n i nc rease  i n  t h e  
' ignal  Corps troo:' b a s i s  he obtained. Because of t h e  es-
tablisher! ''-ar Deycrtnent pol icy of Termit t ing chenges i n  n 
t : i e r tor ' s  t r o o p  b a s h  only by adjustment cnd balencing. of 
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t h e  requirements  of one arm o r  service age ins t  t h a t  of an-
o t h e r ,  it was necessary t o  present t h e  personnel problem 
d i r e c t  t o  t h e  sen ior  t h e a t e r  a i r ,  ground end s e r v i c e  f o r c e  
oommanders. As a r e s u l t  some adjustments i n  t h e  t roop  
b a s i s  were made which improved the Zignnl Corps personnel
s i t u a t i o n .  .YOWBVer, due t o  p r i o r  '-.ar Department c m i t -  
ments of S igna l  Corps wits, long delays  i n  f i l l i n g  t h e  
personnel  r e q u i s i t i o n s  were experienced. 

Tm b3P.16 LINE ViIRE SYST3: 

48. 	 Basis  f o r  the,Main Line ',:ire Cystem.
8 a s i c  i n s t r u c t i o n s  f o r  a combine( main line 

wire  system were promulgated by Fuprene Eeadquarters  k l -
l i e a  %ipeditiOnery Force. A map showing a l l  a a j o r  under- 
ground and overhead cable  routes  ond oren wire  r o u t e s  w a s  
t h e  most important portion of  tha  in s t ruc t ions .  Gonstruc-
t i o n  boundariea Befinicg t h e  r ssFec t ive  a r e a s  of r e spons i -
b i l i t y  of United c5tates and B r i t i s h l o r c e s  f o r  wire con-
s t r u c t i o n  and r e h a b i l i t a t i o n  were indicat,ed. A l s o  shown 
were t e n t a t i v e  i n i t i a l  and subsequent l o c i t i o n s  of a l l  
major headquar te rs  involved. The se lec tee  heaZrua r t e r s  l o -
c a t i o n s  were always i n  o r  near c i v i l  s i g n r l  co:-nunicatioa 
c e n t e r s  and consequently those  por t ions  of t l e  l ong  d i s -
t ance  cable  network se lec ted  f o r  ope re t iona l  u s e  were con- 
s ide red  t h e  backbone of t h e  main l i n e  wire  system. ill-
though f a i r l y  complete da ta  was ava i l ab le  on this c i v i l  
long d i s t a n c e  cable  plant  ? n d  t h e  equipnefit i n s t a l l e d  a t  
a s s o c i a t e d  s i g n a l  communication CentsrS, l i t t l e  ~ 3 sknown 
of i t a  c u r r e n t  condi t ion.  Po ac t ion  hac been i n i t i o t e d  
t o  e f f e c t  t h e  production of s u i t a b l e  types of c a b l e  o r  
t e rmina l  and r epea te r  er,uipaent which could b s  r e a d i l y
i n t e g r a t e d  with t h i s  system t o  a83ure its s e t i s f i - c t o r y  re-
h a b i l i t s t i o n .  Ibnce use of t h e  c i v i l  p l an t  WRS Ciscounted 
one hundred percent  for  planning DurToses ar,d zeequate  
open v i r e  r o u t e s  p a r a l l e l l i n g  t h e  c i v i l  rou te s  toFe tha r  
w i t h  the r e n u i s i t e  terminal  and r epea te r  ecuiGment were 
planned. Experience proved t lEt  this plan v!as sound i n  
t h a t  c i r o u i t s  over newly constructec" open wi re  routeP  vJere 
i n  s e r v i c e  on a n  average of s eve ra l  weeks p r i o r  to  t h e  
a v a i l a b i l i t y  of  those in  t h e  r e h a b i l i t a t e 6  cablea ,  It was 
a l s o  found t h a t  the r ehab i l i t a t ed  cables  Yere s u b j e c t  t o  
s e r v i c e  in t e r rup t ions  f o r  long per iods a f t e r  beir,g r e k i i b i l -  
i t a t e d  usua l ly  because of sheath danaga due t o  dee r  misses 
from bombing operat tons.  Although t h e  c i v i l  cab le  r o u t e s  
were u t i l i z e d  a s  soon a s  noss ib le ,  t h e  newly cons t ruc t ed  
open w i r e  l i n e s  were the  r e a l  backbone of t h e  evztem. 

49. Development o f  Che System. a .  The Z l s t  Army
Group, charged v i t h  the  res - 0 n s i b i l i t y  for t h e  i n i t i a l  
a s s a u l t  and ensuing operat ions,  d i r ec t ed  1 2 t h  Army Group 
t o  e s t a b l i s h  a Jo in t  1:ire Group t o  p l en  i n i t i a l  recuire-
ments for t h e  main l i n e  wire  system i n  the United r t a t e e  
Zone. The S i g n a l  Off icers  of 12th Army Group, F i r s t  U. S. 
Army, Thi rd  U. C!. Army,  Advance Sec t ion  Comunicc t ions  
zone, Forward Echelon Eeadquarters Cormunications Tone and 
Ninth A i r  Force  were represented i n  t h i s  group. A l s o  t h e
Chief S i g n a l  Off icer ,  21s t  Army Group Lines of  Communica-
tion s a t  rJ i th  t h e  group i n  an  advisory capac i ty .  The 
J o i n t  V i r e  Group was charged wi th  coord ina t ing  p l ans  f o r  
t h e  United S t a t e s  main line wire system w i t h  t h e  B r i t i s h  
and w i t h  a l l o c a t i n g  cons t ruc t ion  and r e h a b i l i t a t i o n  re-
s D o n s l b i l i t i e s .  It a l so  a l loca ted  wi re  c i r c u i t s  o r  chen- 
n h e  t o  i n t e r e s t e d  agencies.  



b. The two basic  p o l i c i e s  imxsdiately agreec upon

b- t h e  J o i n t  Y i re  0rov.p were namely (1) t o  pool c i r c u i t s 

i n  t h e  main l i n e  bui ld ,  an? ( 2 )  t o  place e l l  c o r s t r u c t i o n  
persocAel not  required f o r  s p e c i f i c  miss ions  in a pool  und.er 
t h e  c o n t r o l  of t h e  Fignal Off icer ,  letti Amy Group. It 
v+aa reaognized t h e t  t h e  ava i l ab le  e;ire p lan t  :mtsi.lal and 
equipment r:as no t  aderuate  t o  permit p a r a l l e l  bu i ld s  btr the 
a i r ,  groune snd serv ice  forces .  A l s o  t h e  shor tage  of w i r e
cons t ruc t ion  and, operat ing t roops made it necessary to use 
t.hoae a v a i l a b l e  f o r  expansion and mej.ntenacce of tts highos t  
j?ri o rit 71 l i n e s. 

c .  Untortunately it waE d i f f i c u l t  to a r r i v e  at a 
oOngl6te a g r e e m n t  On Ceta i l sd  plans,  r e s > o n e i b i l i t i e s  an2 
el locnt io .ns  i n  an orgsnizt i t ior~ such as t h e  J0ir.t "-ire Grou '. 
In  ncng ins t snoee  Only t h E  t a c t f u l  aCvic6 of  the Chief 
Si?-nal O f f  h e r ,  > ? l s tArmy Croup, Lines o f  Comun.icaiicjn,
and a lcnowledgs cn the ? a r t  of t h e  me1:berr. of t h e  Tri'oup o?' 
t h e  b a s i s  ?or i ts  exis tence per:1ltted E; decis ion  t o  be 
reached an6 aoceptee: The need Tor t h e  presence of so.m.eone 
eripowereC: through h i s  pos i t i on  in t h e  t h e a t e r  o rgan iza t ion  
t o  sya l r  v i t h  cormant au tho r i ty  was apserea t .  The Jointl';ize 
Croup ceased t o  e x i s t  upon t h e  asswqt ior ,  of en c p e r a t i o n a l  
r o l e  by Treadquarters, 12 th  A r q  Croup i n  Au.-ust 194%. 

d .  Sxtensior. of t h e  main l i n e  svsten eastwarc!, as 
t h e  invasion progressed, becsge t h e  r e s p o n s i b i l i t y  of Vead-
( ; L i r t e r s ,  12 th  Army Proup, which was t h e  cost forirard 
.headquarters having oonstruat ion an2 r e h a b i l i t a t i o n  t r o o p s  
a v s i l a b l e  f o r  t h e  purpose. P l a r s  f o r  expansion of t h e  
systm were coordinated by  t h e  Eignol Cff ioer ,  .12.tfAArzy 
r-roup, w i t t  t h e  Chief F igmi l  Off icers  of 'uprwe Eeadquar-
ters tin6 of Comjunications Zona. A a i a i l a r  procedure was 
followed by 6 t h  JZrny Group upon i t 3  juncture  wi th  "Overlord" 
f o r c e s .  The r ap id  t a c t i o a l  advance cade it neceesarv f o r  
Co8:murications Zoce t o  complete nissicg sec t ions  i n  t h e  
system and t o  a c w e n t  f a c i l i t i e s  . in  cofipleted s e c t i o n s .  
Cor:nunications Zone a l s o  aC.aed new l a t e r a l  s ec t ions  at 
poin ts  wliere needed t o  provide naxiaun, benefi?; for a l t e r n a t e  
' rou t ings  o r  t o  meet add i t iona l  requiraments of i t s  own. 

50; Developmat €robleas.  
a .  As operat ione progressed and t h e  combat zone 

rr.oved forward t h e  r e a r  a r e a s  were divided into base s e c t i o n s ,  
eaoh w i t k  i t s  own headcuarters co,manC. The S iena l  O f f i c e r  
l.n each of t hese  bas6 s e o t i o q s  v a s  responsible  t o  t h e  b a s e  
sec t ion  oo!fiandor r s t h e r  than t o  t h e  Theater  Chief 6 i p a 1
Off icer .  The o r i g i n a l  dec i s ion  of the J o i n t  '..'ire Group was 
made d i f f i c u l t  t o  esscuts  bp t h i s  o r@niza t iona l  a r r anzesen t .  
Although coogeration mong the  severa l  agencies  Tenained 
exce l l en t  planninC m e  decegtral ized t o  Eupreme Peadr,uarters 
:-eadqusrters 9ormunications Zone, ABvanc6 Sec t ion  Cormunice- 
t i o m  Zoiie, t h e  arm? proups and the  armles. Some uncoordi-
nated cons t ruc t ion  o r  r e h a b i l i t a t i o n  was undertaken by 4d-
vance c e c t i o n  Con" ice t iods  Zone and by c e r t a i n  oT t h e  
armien. Decause of t h e  decsn t r a l i za t ion  of con t ro l  t o  t h e  
s e v e r a l  has6 oop"de r s ,  t k s  acklievement of il Unif i s d  
comnun.icntion sgstefi was based upon cooperat ion r a t h e r  tlwn 
conmaad a c t i o n .  It was almost impossible t o  ob ta in  necessary  
personnel  t o  accomglish R p a r t i c u l a r  h i &  p r i o r i t y  mis s ion  
wi th in  t h e  d e s i r e ?  t h e  desp i t e  the  s incsrr ;  s p i r i t  of 
cooperat ion e x i s t i n g  among a l l  concerned. T e sene tiiffi-
c u l t y  ex i s t ed  ip.  a l looa t ion  o f  mater ia l s  snd equipment 
r equ i r ee  f o r  tile system.

b. Ccntral ized con t ro l  V J ~ Sa l s o  lacking  i n i t i a l l y  
f o r  tke al . locgt ion 	of c i r c u i t s  or  channels i n  the main l i n e  
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52. L a c t i c a l  v;i.re P len t .  
a .  Tac t i ca l  wi re  p k n t  i s  defined ap t;;e mire

p l a n t  forward o i  an8 inclueing the re2sPter  s t a t i o n s  ser l r ing 
a n  army croup headquarters.  Ae such, it involved t h e
por t ion  of t h e  main l i n e  wire e y s t a l  which e:;tenec dov:n t o  
inclur 'e  a r m y  and t a c t i c a l  a i r  co:?manS headyuarters .  TlliE
d i scuss ion  w i l l  not  consider  i n  d e t a i l  t k e  arx-1 vlire systems 
which on t h e  whole were adequate and s a t i s f s c t o r v  d e s p i t e  
t roop  and sup: lr  shortages cormon t o  a l l  s i e n e l  co--munica-
t i o n  a c t i v i t i e s  i n  t h e  t h e a t e r .  

b. The 6 t h  Army croup r a c e  nuch g r e c t s r  and >:ore
s u c c e s s f u l  use of r ehab i l i t a t ed  oyer. w i r e  l i n e s  aile of l onc  

d i s t a n c e  sp i r a l - fou r  oable sys t em than b i B  i ' th  A r q 7  nroup. 

This  was probably due t o  t h e  l e s s e r  requireillerta of t h e  9 t h  

Arny Group, whose area was n o t  a s  extensive ae t h a t  of t!.e 

12 th  Army Group, and t h e  f a c t  th t  its constrLLction per- 

sonnel  accu i r ed  experience i n  th6 KeCiterracean Tiieoter 
w i t h  a i m i b r  Opsn wire t e h a b i l i t a t i o n  ant wi th  t h e  i o s t a l l a -  
t i o n  anC opera t ion  of sp i ra l - four  systems. 

c .  I:anv of t h e  s p i r s l  f o u r  i n s t a l l a t i o n s  in  r e a r  
of aray headquartere i n s t a l l e d  t o  nee t  press in6  needs f o r  
wire  communicatiw were replace2 shortlv t h e r e e f t e r  v i t h  
s t anda re  open wire  construct ion.  L i t t l e  1i1or6 t i r e  vould  Iiave 
been requi red  t o  i n s t a l l  open wire  i n i t i a l l v  i f  proper  fo re -  
s i g h t  had  been used. 

d .  Considerable c u a n t i t i e s  of rap id  p o l s  l i n e  

cons t ruot ion  n e t e r i a i s  x e r e  shipped t o  t h e  Theater  f o r  

l o c a l  cons t ruc t ion  hse i n  army v i r e  systiims. I t s  use  WDS 

found t o  be impract icable  a s  it would not  stanC up unear  

s s r v i c e  condi t ions.  " p i r e 1  four was found t o  be E U G ~ Ln o r e  

s a t i s f a c t o r y  f o r  t h i s  purpose. 


e, F i r s t  UE; Arnyy experiuerted with B r i t i s h  l ' u l t i -
Air-Line cons t ruc t ion  while i n  t h e  United Kingdon, end 
r e q u i s i t i o n e d  severa l  thousand miles  of builC f o r  us6 i n  
ope ra t ions .  Spiral-four  i n s t a l l a t i o n s  wer6 found t c  be 
more s a t i s f a c t o r y  an8 l i t t l e  of t k e  I*ulLi-Air-Line cons t ruc-
t i o n  nater is l  was used. 

f. Ctandards of conEtruction and i n s t a l l a t i o n s  of 

t h e  armies varise  g r e a t l y .  r..ose rith low s tandards  q u i t e  

n a t u r a l l y  sxperlenced (r high r a t e  of t roub le  aod inoreased  
maintenance r equ i r emnts .  Gpen n i r e  lef i2e conEtructfd 
under low standards,  if l a t s r  incorsorotet  In t h e  n a i n  l i n e  
wi re  p l a n t ,  usua l ly  required complete re-working t o  5ak.e 
then  s u i t a b l e  f o r  such us6. 

g.  u s e  by fonjard  t roogs of' c i v i l  wi re  f a c i l i t i s s ,  
p a r t i c u l a r l y  underground cable  p lan t ,  resu l teP  in much 
need le s s  work 8nd long delays when it was l a t e r  des i red  t o  
inco rpora t e  t h e  plant  i n t o  t h e  psrnienent syStEa?.  The ren-
dom s p l i c e s  and umatciied cab1.5 $atCli6S i.nStall€S by thsse 
t roops  were major causes of d i f f i c u l t y  i n  uneergrounl lonE 
d i s t a n c e  cable .  Occasions also B r O S E  when lower head-
qua r t e ra  Were r e l u c t a n t  t o  i e l e a e e  c i v i l  wire f a c i l i t i e s  
r ecu i r ed  f o r  incorporat ion i n  the aa in  l i n e  systs&l o r  60 
m e t  some o the r  major need. 

53. Rear Area ehor t  Eaul %.re Plan t .  
a. The Communications Zone was broken down i n t o  a 

number of base,  intermediate  and advance s e c t i o n s ,  caci- of 
which was a s p e c i a l  cormand and ha8 assigna& t o  it a pro-
por t iona te  shars  of t h e  CipnalCorps t roops  i n i t i a l l y  
allocatee: t o  the  Coromunlcations Zone. Base and interm-sdiate 
s e c t i o n s  were assigned con t ro l  over f i x e ?  a r e a s ,  v ihsr .~as  
advanoe sec t ions  moved forward w i t h  the a m i s s  and main- 
t a ined  con t ro l  over t h a  a rea  inmediatsly i n  r e a r  of army 
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boundaries .  
b. S h o r t  haul  w i r e  p l a n t  W 8 3  s e t  up ir! base  

in te :  qec ' ia te  s e c t i o n s  t o  connect t h e  var ious depots ,  hoe.. 
? i t a l ? ,  e tc . ,  t o  t h e  aree headquarters  RnC t o  provide  fin 
are13 rletwork. The a rea  Fvstem was t i e ?  i n t o  t t e  nain l i r e  
svstem a t  i t s  c e c t i o n  headquarters  or a t  P O ~ Ep a j o r  c i v i l  
a i p r a l  co-municetions cen te r  located in  or c lose  t o  th-e  
a r ea ,  

c .  hr: a r e a  Si$yol Off icor  ca ' tu ra i lv  f e l t  t h a t  h is  
pr -harv  ~ ~ i r e  miss ion  was t o  FroviBe a s e t i s f e c t o r v  area 
cotmunloation network. €:is i n t e r e s t  t he re fo re  i n  a s s i s t i n g
i n  the  i n s t a l l a t i o n  of nnd i n  naintaininC por t ions  of t h e  
riain l i n e  wire s y s t m  whic t  crossed t h e  area i n  ques t ion  
was of a seooncarg na ture .  IIe l ikewise showed l i t t l e  in-
t e r s e t  i n  mcet inp  t h e a t e r  r e q u i r e m n t s  f o r  Pu-n iah ing  a 
por t ion  of h i s  w i r e  personnel  fo r  vlorlr ou ts ide  of his  area. 
f x p r i e n c e  demonstrated t h a t  ac t ion  taken through t e c h n i c a l  
channels by t h o  Chief Fignni  O f f i c e r ,  CoPaunications Zone, 
s5ldok produce? t h s  Cesired c o o p r a t i o n .  It was t h e r e f o r e  
mcessary t o  r e s o r t  t o  cormand channel proc3Gure, wi th  i t s  
a t t endec t  de lovs  117 heatr-uar ters  s t a f f  coord ina t ion  and i n  
r o u t i n r  methozs,  t o  accomplish such sinple r !a t t s r s  a? the 
movorrent at 8 Comunica t ions  ?on6 cable  s p l i c i n g  tean  from 
work ir. one a r c a  t o  n new t a s k  in  another .  :-ticre any n a j o r
s c t i o n  we3 c011ed f o r ,  the concurrenos of two o r  more area 
comwn2ers was after- rec-uired. If ~n area cormanc'er d i e  not 
concur in t h e  proposed a c t i o n ,  t h e r e  were fur ther  l e n g t h y
lela77s in g e t t i n g  t h e  p ro jeo t  under way. 

54. Plaintenance. 
a .  f 'ainteqanoc of nain l i n e  ane l o c a l  open wire 

g l a n t  and a l s o  locel cab16 p l a n t  #as  B r e s p o n e i b i l i t y  Of 
t he  base s e c t i o n  conmanckrs wi tk in  the Cor?m"catione Zone 
on$ of t h e  s e n i o r  hcadquar t s rs  cornsnder withir .  t h e  army 
arcas .  F l a n t  c o n t r o l l s d  by ACvance r ec t ions  of Cor;munica- 
t i o n s  Zone v:itl:in a m y  a r e a s ,  by mutunl aeroament was 
sor?c-timss ma in ta insd  bv t h e  army o r  arm-r group coroerned .  
C o m " i c a t i o n s  Zonii a s s w e d  r e s p o a s i b i l i t v  fp r  m a i n t s r e n c s  
p f  main 1lr.o updcr,?roiud cable  p l a n t  i n  r e a r  of headquar-
ters 0: armv group. Thc p lan t  forward of r c p o a t s r  s t a t i o n s  
ss rv inp  army proup headquar te rs  was normally rceintainod by 
tht poo l& r6sourof;s of Advanco Ssc t iona  of  Cos~mm.ica t ions  
Zone nnC t h 6  n r n w  groups.

b. I -adsrn Tquipncnt f o r  cont inui t \ l  and t r a n s m i s s i o n  
tcjst iny of t o l l  lines was lacking  durin? thc  e c t u a l  opera-
t i o n ,  A varist .rr  of bo th  open wire and cable  t o l l  t o s t i n f r  
boards V I ~ G i q r o v i s e d .  Throughout t h e  e n t i r s  o p s r e t i o n  
t h e r e  was a cont inued s h o r t a r e  of  personnG1 adeyuatc ly  
t r a ined  ic thc, proper  mGthod o f  t o l l  testin[;. I n i t i a l l y
thero  vias a l a c k  o f  uniformitv i n  t o l l  t s s t i n g  procedure .  
FIowcver s t a n d a r t  procedurss  For t 6 s t iqLloris l i n e s  and t h e  
loca t ion  of f a u l t s  worG l a t o r  mads app l i cab le  tkrouFhout  
t h c  United S t a t e s  zonG. 

c .  The rmjo r  maintenance p o b l u n  fo r  overhead 
plunt a r o s e  from t h G  f a c t  t h c t  th6 same t roops  ~ I t o  b e  G 
sub-a l locntsd  by area o r  tactical u n i t  s i g n n l  o f f i c e r s  on 
missions of cons t ruc t ion ,  r a l l s b i l i t o t i o n  and maintcnancs.  
lis t hcse  was D continuoue shortnps o f  suck t roop8 onc o r  
more 07 t k s c  mire ions  liad t o  suf for  an2 s i n c e  c o n s t r u c t i o n  
o r  r e h a b i l i t a t i o n  when ComplGted r o s u l t d  in  p o s i t i v e  
ph-ysical g a i n s  t o  t h e  p l a n t ,  thov nerL u n i v e r s a l l y  f a v o r e d  
a t  t h e  expense of propcr  maintenance. 

d .  Cons t ruc t ion  b a t t a l i o n s  and conpanics  were n o t  
a propcr sourcG of porsonnol and equ ipmnt  Sor  the  performance 

- 21 -



of maintenance miss ions .  Only a small  por t ion  of t h e  

personos1 and cquipment of such u n i t s  were e u i t a b l s  for 

mmoloyment on t h i s  work. While t h i s  small  po r t ion  was so 

Engaged, t h o  ba lance  of t h e  personnel a6d equipmcnt of t h e  

u n i t  was usua l ly  i d l e .  


55. P e r s o n n d .  
a .  The inadequacy of t r a i n s d  S i p i a l  Corps ppcr-

sonne l  is  d iscussed  a t  l cngt l ;  i n  chapter  one of Ptudv 112 
of The General  Board. The shortago of t r s i n c d  t o l l  c a b l e  
s p l i c c r s  w89 p a r t i c u l a r l y  acute  and n e t c r i a l l y  r e t a rded  
t h o  r e h a b i l i t a t i o n  of c i v i l  lorg haul  cnblcs and the es-
tabl ishcicnt  of t h o  t h c 6 t e r  r a i n  linc: communication system. 
A s  an GXp6dimt t o  overcome t h i s  shortage of s k i l l c d  
s p e c i a l i s t s  it was corccon p r a c t i c c  among th6 army groups
and t h c  Advanor, SGction of Comiunications 70ne t o  f o r n  pro-  
v i s i o n a l  cablG s p l i c i n g  companies of s p l i c c r s  t aken  from 
aVailablG c o n s t r u c t i o n  b a t t a l i o n s  o r  any o thar  source  whsre 
t h c y  could bc  obta incd .  It was possiblc  wi th  t b 6  s p l i o i n g
h a m s  t h u s  formed t o  make survGys and tcs t  main l i n o  c a b l o s  
over  long  d i s t a n c o s  and t o  undertake r e h a b i l i t a t i o n  of s u c h  
cab le s  i n  thGi r  Gn t i r e tv  las t t iad of  piccc.ma1.

b. Shortaeo of personnel ,  oquipnwt  and t r e n s -  
portatSon hampcrcd t h e  recovsrg  of abandon& f i e l d  w i r e  and  
s p i r a l - f o u r  cable .  Fo r  was adcquate -5rsornc l  o r  e q u i w w n t
a v a i l a b l o  f o r  i ts recondi t ion ing .  

56. Esuipmfint end SupDlios.  
a .  Open wirc cons t ruc t ion  was f roquont lg  dc layed  

b c c a u ~ eo f  shor t ages  of p o l s  l i n c  hardsarc ,  such a8 p i n s ,  
b r a c k c t s ,  b o l t s ,  lap-scrows, s p l i c i n g  s loev6s,  t r a n s p o s i t i o n  
brackc ts  c t c ,  %xpGdicnts, which were n e c ~ s s a r y  bocausc of 
n a t a r i a l  shortar 'cs ,  such a s  thG uso of invbr ted  p ins  and 
i n s u l a t o r s  and non-standard s p l i c e s  rcisulted i n  maintcjnance 
3 i f f i c u l t i G s  and low t ransmiss ion  q u a l i t y .

b. Tlic sup-ly of scvora l  t y p c s  of l i n e  wirc, i . 6 .  
copper ,  coppcr-wcld and i r o n ,  a l l  of which wtro  a v a i l a b l e  i n  
morc than one g ~ u ~ o ,  opencomplicatod thc, cons t ruc t ion  of 
w i r o  l i n c s  w i t h  incsperiencod cons t ruc t ion  crews. It was 
not uncommon f o r  s s v ~ r a l  typos of wire  t o  bs USE$ i n  t h e  
cons t ruc t ion  of a s ing lc  l i n c .  This lack  of un i formi ty
made ba lanc ina  of c i r c u i t s  a lmost  impossible an6 causcd 
t ransmiss ion  d o f  i c ionc ios .  Exporiancc i n  t h i s  Thcator  i n -  
d ica tcd  t h a t  $104 ooppcr-wcld wire was a s a t i s f a c t o r y  l i n c  
w i r e  f o r  usc undor the varying opcra t iona l  cond i t ions .  

c .  Mi th in  t h c  Zonc of  t h c  I n t o r i o r  c o n s t r u c t i o n  
ttiamfl w s r G  t eugh t  t o  1CaVO wire  and oable  rcc ls  a t  thc  p o i n t
whcro enpt icd so  tb t  t h y  mieht bc roadi ly  a v a i l a b l e  f o r  
C I S O  i n  r m o v c r v  of c i r c u i t s  whbn no longer roqui rad .  T h i s  
p rac t i cL  was c a r r i e d  over i n t o  t h c  Europan  Thcatcr  of 
Operat ions and r e s u l t e d  in a sGvtire s to r toga  of r c o l s ,  b e -
oause t h o  quan t i ty  of bo th  n i r c  and cab16 recovcjrcd repre-
sentGd a very sma l l  pcrcontngs of that i n s t a l l o d .  N o  
a d d i t i o n a l  t r a n s p o r t a t i o n  would havo bcen requi rcd  t o  h a u l  
t h b  ompty recjls back t o  t h e  cons t ruc t ion  dump whore they  
would have bocn a v a i l a b l e  f o r  reuse as nuodod. 

57. Conclusions.  
A .  Planninp  of w i r c  communication f o r  o p e r a t i o n s

i n  t h c  Euroman Thoetor  w o s  in Renorel sound, a l thouRh t h G  
bas ic  t a c t i c a l  p lan  was not a v a i l a b l c  p r i o r  t o  complzt ion
of t h c  long  rang€ s i g n a l  plans.  

b. Rcduction of tho Thcater  Chicf S igna l  O f f i c o r ' a  
porsonnel requiremonts  bv b o t h  t h e  Thoatsr GtjnGral S t a f f  and 
t h c  Vrar Dcpartmfint made d i f f i c u l t  t h e  r o a l i z a t i o n  of t h o  w i r e  
comnunicat i o n  plan.  - 22 -, 



c .  Lack of  cent ru l izod  con t ro l  of S i r n a l  C o r p s
t roops  and na t6r iP .h  i n  t h o  Cormunicstions Zoncj e y y a c i a b l y
rstnrdcid d6vclo:.rr:ents of t h c  T h e ? t u  wire- systom. 

d. U!?.coordinefcd bu i lds  of stand:-rd o p m  w i r e  
l i n e s  and i n p I ' O p G I '  use of c i v i l  unecrgrcunc cablo v:;;rc modc 
by t roops  i n  foivmrd a r m s .  

6 ,  Need f o r  s t rndc rd  A r r v  proceduro f o r  long
l i n w  f a u l t  c o n t r o l  and f o r  thorough t r a i n i n g  CY? tol -1  t G S t  
parsonnel  was oppprent  throughout t h o  apsr: . t ion.  

f .  The u8e of a ecrction of a st?nd?rc' cona t ruc -  
t i o n  u n i t  t o  parfcrm r o h a b i l i t e t i o n  ?nd r,-intcn:nce work  
Fr?mobilized t h e  remainder oT t h e  u n i t  snd is t h e r e f o r e  un-
sound. 

e. . There.wes i: continuous shor tage  of oabl'e 
s p l i c e r s  i n  t h e  Suropesn Thegter  of Operr t ions iin0 those 
a v a i l e b l e  were u s u a l l y  esaigned t o  organiza t ions  where mox-
h u m  b e n e f i t  coul2. not be obt.-il.red from t h e i r  s p e c i a l t y .  

h. An e f f e c t i r e  $+:ireI ' E C O V ~ S ~:'rormm R B S  n o t  
Cossible  w i t h i n  t h i , T L e a t e r  because of the  lack  of ;?erf?on-
n e l ,  e?uimcent on6 trens;;!ortntion f o r  t i i i s  p-wose. 

i. The f a i l u r e  t o  a t a n d s r t i z e  o n  a s ic ,q le  t y p e  
of l i n e  wi re  hindere6 t h e  fu l f i l lmRnt  of the l i n e  cons t ruc -  
t i o n  progrem.

59. Recommendntion,?. It is reco-aended t h e t :  
a .  ThE Chief t i e n o 1  Wllicer of t h e  Tr?iteE @ t o t e s  

Axnv nnc: the Theater  Chler Signa l  Off icer  be i n s t r u m n t a l  
i n  &r iv ing  a t  t h e  f i n a l  dec i s ion  a s  t o  t h e  r e r u i r e n e n t s  
f o r  - i s n n l  Corps t roops  ?o r  o p e n  t i o m  i n  any apec i f  i c  
t h e a t e r .  

b. In  any f u t u r s  a c t i v e  theo te r  of OperationG 3 
sLCnal co rbun ico t ion  s e r v i c e  he es tab l i shed  unfler t h e  d i -
r e c t  oon t ro l  of the t h e n t e r  cLief s i g n e l  o f f i c e r .  T h i s  
se rv ioe  shoulfi c o n t r o l :  

(1) A 1 1  cons t ruc t ion  units not  s p e c i f i c a l l y  
a l l o c a t e e  t o  a heedrua r t c r s .  

(2) A 1 1  f f x k d  p l a n t  i n s t a l l a t i o n s  cnd a l l  
opore t ing  a n t  ea in tenence  t a m s  or  u n i t s  enplogeSt t h e r e i n ,  

(5) A l l  permanent ou ts ide  plant, m t e r i a l s  
rnSi f i x e d  p l a n t  t e rmina l  and r epea te r  ecuiu::ent, 

( 4 )  The Seveloprtent, opera t ion  end r?ainten-  
ance of' t h e  main l i n e  wire syatam. 

( 5 )  The a l l o c e t i o n  or  r e a l l o c ~ t i o nof f n c -
i l i t i e s  a v s i l a b l e  i n  t h e  main l i n e  system. 

( 6 )  Changes t o  t h e  main line b u i l d .  
c.  Ctandnrd Army prooedure f o r  lor,^ l i n e s  f a u l t  

c o n t r o l  and t o l l  t e s t i n g  be adopted and apu l i ad .
d .  Teams s u i t a b l y  organized e,nd eyuipIeC t o  per-

form open- wire  r e h a b i l i t e t i o l !  ant: maintencnce vork be  i n c h  
ded i n  Table?  of Orpanimtion an2 Yquij-ment o!' both  haevy 
cons t ruc t ion  oomptiniss end oellul: r type u n i t s .  

e. Tables  of C r g m i z o t i o n  bti rcvieved I'or t h c  
purpose of refioving pereonnel of highly spec ia l ized  o k i l l  
such a$ c a b l e  s p l i c e r s ,  where not  or6ineril.v requirec! f o r  
tlormal o p e r r t i o n s .  This  personnel s t o u l <  be pooled anG 
made c i v a i l a b l e  to t h e  t h e e t s r  chief  s i g n c l  o f f i c e r .  

f. S p e c i a l  c e l l u l a r  teems b e  oreenizsd a n d  equip-
pea t o  handle  t h s  recovery and r e h a b i l i t e t i o n  of w i r e  ncd 
cab le  a s  abandoned. 

g. One type  or" wi re  be adoptea 8 8  a tandard  f o r  
open wire b u i l d s .  
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59. General .  This s ec t ion  c o n s t i t u t e s  a l i m i t e d  re-
view of w i r e  communication equipment from an o p e r a t i o n a l  
s tand2oint .  It c o n s i s t s  of s i g n i f i c a n t  opinion and conclu-  
s ion?  a r r lved  a t  from observat ions of t h e  use of a i r e  coni-
.-iur_icstlon equi fnent  in t h e  European Theeter,  Recomenda-
t i o n s  Lktloe been Eade pe r ioe i ca l lp  during oper?tiofls by
tk-ose r e spons ib l e  Tor the use of this ecuipment t o  c o r r e c t  
d e f i c i e n c i e s  notee.  1:any of these  SuggesteZ c b a ~ g e e  2re 
5eing s tudiee a t  t h e  present  time i n  t h e  E i y a s l  Corps l a b -
o r s t o r i e s  i n  t h e  Tone o f . t h e  I n t e r i o r .  Co.nsLents Lnd r e c -
m e n r l e t i o n s  presented  i n  t h i s  sec t ion  1:il.l t h e r e f o r e  be of 
D penera1 ne tore .  

60. Te161;hone &itchboards.  a .  Sbritchbourds made 
ava i l ab le  t o  t h e  var ious  echelons of comiend gene ra l ly  were 
found t o  be inedecuate  f o r  comu'!ication nee2s. Far exanple
t h e  TC-10 c e r t r a l - o f f i o s  s e t  hns a capacity o f  only one hun-
dred and e i g h t y  common b a t t e r y  an6 ninety xagneto l i n e s ,  
whereas a auch  l a r g e r  ckpaci ty  i s  require6 a t  hesc?.ruertsrs 
normally a u t h o r i z e t  t h i s  equipKent. Since 3-0 s p e c i z i c  t o l l  
sv;itch'oocird, a s  C i s t i n c t  fron t hE l o c a l  cormon bs t t e ry  t y p e ,  
PF~S Evoi lab le  i n  t h e  European Theater,  stonZarZ. swi tchboards  
v e r e  usua l ly  e.qloyed f o r  t h i s  purpose. Foviever m c h  nCapt-
s t i o n s  7, ere not  e n t i r e l y  s a t i s f a c t o r y  due t o  inhe ren t  d e s i a n  
l h i t u t i o n s  of tb6 av-,ilabEe boards. Saitcfibgard B3-110, 
vhich is  a component p a r t  or' o e n t r a l  o f f i c e  se t  TC-10, is 
designed f o r  use w i t h  not Fore than s ix  pos i t i ons  i n  m u l t i -  
n le .  \ h e n  a d t i t i o n s 1  c e n t r - 1  of?lce s e t s  OC t h i s  t ype  w e r e  
w e d  i n  p o r e l l e l ,  sb6t uate  e l e c t r i c a l  s ; ."ervis ion was n o t  
l lossihle r o e a l t i n g  i n  f r e r  uent i n t e r rup t ions  of t e l ephone
converspt ions.  It W R S  e l s o  neaessary t o  u,?e l o c a l  t r u n k i n p  
t o  connlete  c a l l s  t o  a subscr iber  whose line d i d  not 3 l ; p a r
i n  the r l u l t l p l e  o f  t h e  board G hich- ans twe?  t k e  incorning 
c a l l ,  

b. the Puropeon Theater a large po r t ion  of t h e  
t - .c t icol  typ8 coNpon b a t t e r y  csn t r r i l  o f f i c e  S 6 t S  s u c h  8 3  t h e  
TC-10 ( o r  commercisl subfi t i tuted)  were being u t i l i i e d  by
non- t - c t i ca l  headru- r tors  or else Were frozen R S  8 p r r t  of 
thG Theater reserve. 

c .  Tbere were not  ~ u f f i o i s n t  toll t e s t  boards 
avo i lob le  f o r  ade rua te  f e u l t  cont ro l  on cab16 and open w i r e  
c i r c u i t s .  Z'uch of t h e  t e s t i n n  eauirmsnt ue8 improvisee from 
whatever r e sources  were ava i lab l s .  

61. Carrier .Equiahmnt. Toc?iical c a r r i m  equipmsnt 
Qlagc-d r n  i r ipor tan t  p a r t  i n  Theater v:ire and r a d i o  r e l a y
corinunicotion. I ts  o l e c t r i c a l  dosipn vns s a t i e f n c t o r y .
Tbwver mechanical v ~ a k n e s e s sd evelopee fiben it was uiad 
unde r ' r i e ld  bondi t ions.  l,'hen the  er:uipi?)ent m a  t r a n s p o r t e d
w i t h  t h  c a r r y i m  cassa i n  t h e  hor iyonta l  p o s i t i o n ,  t h e  
pane ls  had a tendency t o  sag. 

62. He e a t 3  s tltipoattjrs o r e  s s s e n t i e l  f o r  f a t i s f a g -  
t o r y  c o i c m u d k d k $ v e r  most 1040;c i r c u i t s ,  The su,;ply of 
such squipmcnt was never e n t i r e l y  adsquete t o  m e t  d b m n d s  
CVGO though both  l i b e r a t e d  FrGnch en8 Belgian repe8terf i  and 
ctxptured German equipment were pressed i n t o  s e r v i c e .  The 
eupply of  t h i s  t-rpe of cquipmmt from the  Zone of t he In-
t e r i o r  vas  never s a t i s f a c t o r y .

0 3 .  Tole tgpewri te rs .  The t r a f f  io handle6 through 
t e l e type  comqunicdtion ckannels  plays6 en extremely impor t -  
a n t  p a r t  i n  ops re t ions  i n  t h e  Suropeen TheDter. ' i t h a u t  
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t h i s  erui2!m?nt and assoc ia ted  t-pe r e l a y  eouipe1.t t h e  mes-
sqee c e n t e r  t r a f f i c  could not  hr-ve been b<€,leC. T h i s  t y p e
of e ~ u i m e n t  was never ava i l ab le  i n  s u f f i c i e n t  : u a n % i t i e s  
t o  meet a l l  demands desp i te  i t s  augmentation by captrlred 
anchines.  I n  the  l a r g e r  heoc?quartsrs t h e  t e l e tgpev*r i5e r  
ewitchbmrd ED-100 was founO t o  be inadequate i n  cagac4ty.
Captured boyrds of 50-line capaci ty  were found t o  mora 
near ly  agyroximcte tht .  needs of srmy k.ee&;ukrters end flgher

64, Facsb.1le  Er!u igmnt ,  L i t t l e  use  vws r a c e  cf f a c -
~ h i l e6 c i u i ~ n e n ti n  the Europeon Thezter e x c e s  by t h e  3ir 
f o r c e s  f o r  t h e  t ransmission of weather rap, The c i r c u i t  
t i n e  requi red  for t r r n s n i s s i o g  of .? ic tureE m e  6ocumnt - s  
w e  f e l t  t o  be too g r e a t  f o r  p r a c t i c a l  i;uryoses p r r t i c u l o r -  
1y when t h e  s h o r t e r e  of  high-grade c i r c u i t s  i n  the Thetiter 
V : M R  oonsid ered.  

65. Radio 3ela; Zquipr-eiit .. Radio r e l ay  e r u i p w n t  
srovee t o  be  extreme y imnorttmt i n  t h e  9uropem Thsa ter .  
The Ppeed b i t h  'vhich l o w  c i r c u i t s  could be aad3 sv3 i l e ' o l e  
r t i th  t h i s  equipaant maee it 80 much i n  Beaar.6 by the errniea 
t h a t  t t e  s v a i l e b l e  sv.lsyly VJES never e n t i r e l y  sdequate .  ( A t -
t e n t i o n  i s  i n V L t e d  t o  Chgipter' l;'Radio", v:here t h e  s u b i ? u t  
of r a a i o  r e l a y  e q u i p "  is amere6 i n  e r e e t c r  t . e te i l .7  

66, Conclusions. The v x i o u s  i n t e r n e d i e t s  ana t s r r i n -
a 1  wire  . e a T i l i t i e s  operated In  e generellg e a t i s f a c t o r y  
mnner during the European oenpaign. A s i C e  f ron  evar  pres-
ent s u p r . 1 ~sliortages, shortccnings were rloted chiefly i n  
te lephone swifxihboarcs whicl-. \':ere inauff  i c i e n t  i n  size  and 
EZaptRbil i ty .

67. Recornendations. ?t is  recormsntkd t h a t  study
end developnent of'5lgnal Cozps wire  co.municstions equip-
Rent be cont inued with p e r t i w l a r  smphesis placet  on swi tch-
ing f a c i l i t i e s  Cnd r a d i o  r e h y  epl .ars tus .  

SECTION 3 

OFZATIOW 
-cI_ 


68. r i t rsonnel .  
a.  Telephone Craratore .  Throuehout the  Turop-

oan canpaign te lephone serv lae  genera l ly  su f fe red  through 
look of p o p e r l y  t r a i n e d  cper: tors. E i l i t b r y  te lephone  
t r a f f  i o  i n  t he European T b s t e r  of Operatkons g r e a t l y  ex-
ceeded thbt an t ic iputed  afid ,repared Sor Sy a u t h o r i z e d  tn-
b l e s  of o r g a n i z a t i o n  srd wuipment. To m b e t  t he  te lephone
loud fro!i an equipment s tsndpoint  it vas  necessery i n  most 
o f  t h e  f ia jor  hendouarters t o  i n s t a l l  mor3 6nd lcrger tel6-
phone s f l i t chhmrde  t b n  h6d been use6 durinq ths prepara tory
troFtr i re  and m~neuverpsrj.088 and t o  use r v e i l c b l e  long haul
c i r c u i t s  t o  g r e a t e r  capac i ty  thrn  hat  been t h e  PraCtiCe. 1% 
Was found t h a t  t he  authorized opera tors  Were g e n e r a l l y  un-
prepared t o  work on the l a r g e r  and more complicated swi tch-
boar38 and Chat heavy traf'f i c  loads were beink? t o t t l e - n e c k e d  
by I n e f f i c i e n t  t r a f f i c  hcn8ling. An attempt U E S  rnade to r e -
medy these ose ra t ing  def io ienc iea  by on-the-job t r a i n i n g .
However a t r u t h  long recognized by o o m s r c i a l  t e lephone  com-
panies  a g a i n  beoame eviderit; i . 6 r r  t h *  nen do not have t h e  
f i q w  d e x t e r i t y  nor are they t e m p e & m s i t a ~ y  adepts& for
e f f i c i e n t  operation of hrg6 switchboards.  A s  female  opera-  
t o r s  from the Woman's Armf Corps beneme a v a i l a b l e ,  t hey  took 
Over t h e  ss i tchboard  operct ion in  some or th6  LergGr h a d -
q u a r t e r s  i n s t s l l a t i o n s  and rs l€aSbd  the  mal6 or6ratDrs Zor
us6 i n  forward eraas. Eary o f  the iJofien had bean t r a i n a d  b 
t h i  c o m a p o i a l  telephone Gompanies c.na v ~ 6 r emuch b e t t e r  
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preparsd fo r  t h e i r  assigoment than  t h e i r  prsfiecessors ha& 
been. Ths S(?rViCe of t!ke f e m l e  Operators proved t o  be very
s a t i s f o o t o r y  and  i n  g e n s r a l  supe r io r  t o  t h a t  of male o p c r a t -  
o re  

b. T e l e t  ewri e r  0 e r a t o r s .  T e l a t y p e w i t c r s  were  
used almost e x o l u g i k l y  i y  t h S t a t e s  foroes  i n  t h e  
Eurogean Thcater  of Operat ions f o r  handling t e l e g r a p h i c  wi re  
cowun ica t ions .  '.-3iils t h e  use of  such equivment grsstly
sgesdsd t h e  handl ing  of a large volume of t r a f f i c ,  one of the 
aeaknesses i n  the system wa,? t h e  qua l i t y  of the o p s r e t o r s .
T r a i n i M  w i t h i n  t h e  Zone o f  t he  I n t e r i o r  d i d  not  adec-untely 
prepare t h e  ope ra to r8  fo r  t h o  work l o a d  encounter& and l i t t l o  
p r a c t i c a l  exper iencs  Rad betin a f forded  t h m  i n  t h e  use  of %ape
r e l a y  equippmsnt, %he enploynent of which becmc  e s s c n t i d  i n  
t h e  handling of large volumos of t r a f f i c .  Thc t e l e t g p s w r i t e r  
notwork wa8 e&&andbd t o  meet opera t iona l  needs a s  t h 6  srnies 
movcd across  Francs and i n t o  Gernany. ! , l th  t h i s  expansion
t h e r e  via8 an over - i cc reas ing  n6sd f o r  sdCit ione1 o p e r e t o r s .  
I n  most i n s t ances ,  t h i s  demad vas mct by t r a i n b g  t y p i s t s  i n  
t e l o t g p w r i t s r  opcra t ion .  It should be not&, howvcr ,  t h a t  
w h i l s  t #?swr i t i ng  , a b i l i t y  1s &n imilortant a s s a t  f o r  a Fo ton t -
io1 t c l e typewr i to r  ope r s to r  , such training v i t h i n  i t s e l f  is 
no t  s u f f i c i e n t .  Developcent of a r l i t h m l c a l l y  uniform f i n g s r
movsn~n tad jus t ed  t o  t h c  m a o h n i c s l  speed of t h e  c q u i p m n t  v a s  
neccrssary f o r  maximum e f f i o i e n c y  i n  t h e  USG of t c l e t y p o v i r l t a r s .
This d s s i r a b l e  d t g r e e  o f  proficioncy i n  t r a i n i n 3  was n o t  $6n-
s r a l l y  rcached al though Fmprovemsnts %Gre apparent  a 8  o z p s r -  
ionc6 vdas gained. 

c , @rrlc.r a Rsp+etcr Tochnicians. Ti-i~enlarg-
i n g  of t h e  T h i a t a r  o l  OpGrations a8 t h e  ceupaign arogrossod
lengthened tGlGphOnQ l i n s s  bsyond t h e  l&.a?itof Unnmplif i c d  
t ransmiss ion  of vo ice  c u r r e n t s ,  Er uipnitint r a q u i r d  f o r  t h i s  
ro;cntsr ing proo6ss i%CCCdGC? ava i l ab lo  ~ u p y l y  of &.oricnn r c -
paators  End roquircjd tjxtonsivc use of Fronch, Bclp,ian and 
?-oman equipmoat. 5igde.l Corps tcchnic  ians  had rGcCivF;d
t r c i n i q  only i n  t h o  opUra t ion  of  Amcrican tvpc  ccuipxrcnt and 
froo_ucntly had d i f f i c u l t y  i n  in t eg ra t ing  forGign r c p a a t c r s
i n t o  t h c  wiro notwork. Inasnuoh n s  t hc  tranmission q u o l i t y
of long h a u l  c i r c u i t s  is dopendent t o  R lorgo aGgreG on t h o  
e d j u s t n a i t  and opora t ion  of rGpeator oquipnmt ,  t h o  p r o f i c i o n c v
of t h c  tochn ic i ans  wa8 r e f h o t a d  i n  thc  qua l i t y  of t h c  long  
dis tznct :  te lcphonu c i r c u i t s .  

d .  Superv is ion .  Zxpxioncc  has shown t h c t  s u p s r -
viaory gcrsonnol a r e  of g r o a t  importancti i n  Estab l i sh ing
and maintaining the off ic ioncy  of switchboard and tc i lotypo-
write-r operators. Yaqy of tihc supcrvisora  wcrs not g r m t l y
supor ior  i n  t r a i n i n g  o r  s b i l i t y  t o  t he  OpCratOrS t h c y  Wcro 
at tompting t o  d i r e o t  end conwauen t lg  wer6 lncapablG of 
nak ine  a p p r o a i a b l s  improvcnx t s  in thrj s c rv i cc , Suporv i so r s
should be thoroughly convcrsant  v i t h  t h c  wch ,nn ic s  of .opr,rRt-
ion  and Drooeeurss, havo a g00a l ~ n o w l d g cof vnr ious  c i r c u i t  
r o u t i n p  and be capabl6 o f  GPficiGntly dircict ing t h e  i 3 f f O r t 3  
of opGrators u n d x  them. Th i  f u l l  c f f o r t  of' fi sur ,c rv isor  is 
norml lg  r c r u i r e d  i n  t h e  c f f i c i c n t  d i sckargc  of h i s  duty.
Foiwivcjr, t h a r o  were i n s t a n c e s  i n  which suporvisors in signal
contars  were g ivon  essighmonts i n  add i t ion  t o  t h a t  of supGr-
v i s ion .  The f l u c t u a t i n g  t r a f f i c  condi t ions  and t h c  p c s s i b l o  
a l t a n a t G  rou t ing8  r aqu i r e8  by P fluid wirc s i t u a t i o n  nvces-
s i t a t c s  f i l l - t imc  oomptitsnt susc rv i s ion  of o y a a t o r s  i f  E Z X -
h u m  e x p l o i t a t i o n  of thG ComuLnicetion s y s t m  i s  t o  o b t a i n .  

69. Eroccduro. A uniform optjroting groccdurcr is on j.m-
portnnt  cont r ibu t in& f a c t o r  t o  t h o  high q u a l i t y  of c o m c r o -
i a l  tclaphona c o " u n i c & t i o n  i n  thG U n i t G d  Stat t is .  A CompGrnblij 
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myhas is  VIRS no t  placed on o s t a b l i s h i w  ana enforc ing  a u i t -  
ciblo uniform procedures i n  t a c t i c a l  comunic r t ion  w i t h i n  the 
3 i r o p a m  Theater cnr' t h e r e  w03 a ConaoquGnt lack  of un i fo rmi ty
i n  hapaline c a l l s  a t  d i f f  x , n t  lieadquarters. Thr; d ive rgances
i n  l oc2 l ly  devised procsduy6s msde t h e  c b p l e t i o n  of long
dis tenco connect ions a ted ious  mocoas.-

79. Concl s i o n s .  
b g given switchboerd operetors ,  t d 6 t y p C -

; : r i tcr  opcre tors  ana rspcotsr5ion did not  adequately f i t  t h s e  
f o r  tho .lob t o  be don6 i n  t h 6  Burouean Th6at;r of Opcrntions. 

" b. s e r r i c 6  was  g r s e t l v  h!provG,c! VlhcnT ~ l 6 ~ h o n c  
f w a l o  o;irc,tors f r o 2  t t e  ':;omen's frymy Corps 1 " ~u t i l i z a d .  

c. Coiiqetent superv iaory  psrsonncl a r c  e s s a n t i n l  
f o r  e l f  i c i e n t  sorv ic  6. 

d.  Lack of procodurss was dct r in-uniforn o p ~ r a t i q ~
s t a l  t o  the  communioation sorvice.  -~ - -. 

71. ikoomondat ioaa .  It is rcconlnondsd tht: 
a .  Talcnhone o m r e t o r s .  to lc tvmvmiter  o n c r a t o r s  

an? r c p a t e r n e n  b & ' S f 3 1 G C t h  OD thk bseis"  of t h e i r  & a p t a b i l i t y  
cn6 t h e t  thcy complets e comprcihonsive t m i n i n g  program t o  
include pEiCtlCal GXpfXi€nCG on E l l  type3 Of 6qUiptWdlt t h a t  
thcy vi11 bc expctctoU t o  operoto.

b. Afnarican f6um16 o p a n t o r s  bs uscd e t  all l a r g i
t i lophon6 i n s t a l l a t i o n s  o t h x  thnn thoso with in  thG aombat 
zono. 

c. %unlif iGd supervisory ye r sonnd  bG anply  pro-
vidod a t  ell communication i n s t a l l o t i o n s .  

SSCTION 4 

SFEZIAL FROBLYMS 

72. Ra.ilveg S k n o l  Coxmnicet ion Sgstcms, G .  Applic-
oblo rcgulo t ions  during tkc planning PhESC- of o p r e t i o n
:iOvijrlorlffV J G r G  not  c l e o r  os t o  thc div ie ion  of r e 8 p o n s i b i l -
i t y  bGtV&Gn t h e  Corrs of SnginGers cnd t k x  SignE.1 Corps i n  
tho nai i tsr  of i n s t a l l c t i o n ,  oybrat ion and mnintcmnoe of 
railway signal  communication f a c i l i t i e s .  Tha problGm vias f u r -
t h c r  complicatcd by th6 c c t i v e t i o n  of t h c  Transpor t a t ion  Corps
anC of t h 6  K i l i t o r y  R3ilv;ay Service &rogoon Thrxts r  o l  
Opcratlona, durinr:  t h o  planning; period.

b. Thc Corps of Enginoms acocrtsd r e s s o n s i b i l i t y
f o r  tho i n a t n l l s t i o n  2nd maintcnance of b lock  s i F , n c l l i ~ays-
t a m ,  The, Tablc of Crpsnizat ion for thG as in tcnnnco  of way
cofiipengr of tho SnEinaor h i l w a y  Opurating B a t t a l i o n  included 
pGraonnol f o r  tho opcre t ion  end mintonsnce  of tGlGphono and 
t o l 6 t y : ~  t rs in  diapntohing c i r c u i t s ,  It was thcrofora  i n i t -
i n ' l l y  docidaZ t h t  t b  Signal  Gorp would construc? o r  rchcb-
i l i t o t s  the rclquirs2 t r c i a  d i sFa tch ine  c i r c u i t s .  wasA t  

thCrGfOrG i b i t i o l l y  dkaidGd tht t h c  sigllD1 COrpS VdoU.ld OOn-
n t r u c t  o r  r o h n b i l i t o t o  t h o  rcjquircd t r a i n  dispotohirg  c i r c u i t s  
End would obte.in and turn o v a  t h c  nGcGestlry tolephoDo Rnd 
t :logrnph t.:@n: 1' ;i,uibfiicnt t o '  t h Cor'ge of Ehginbcr's %or 
i n s t ~ ' l l ~ t j . o n .  iLasist*:.ncc on- i n s t p l l - t i o n  would bo given vthcn-

G V C r  ;.ossiblo. B.?scjd on t h i s  db6ision, 3 ~ r o j c c tcovering G s t -
im-tbd r b - i . u i r  m x t s  for oqteiai;  . p l  n t  n r : t i r i* la  and f o r  tsri-
iO'.l 6WigMi.nt 2 ' -8  i n i t i ? t d  cnd 3pFrov . l  th€rGOl o b t o i n a d  frbcr 
tho 1k.r I)ey.rtment,  

c.  .T"ocliatoly n f t o r  t h e  brcak-through from Formandy
Tcninsula,  t h z  Thc:>tor I ' i l i t a r y  hii lr!og Scrvico took ovcr 
r a s p o n s i b i l l t y  f o r  t h o  cons t ruc t ion  end r z h o b i l i t n t i o n  of t r n i r  
di3pr.tcMng c i r c u i t s ,  Th i s  c q c r i m c n t  provod unsuccoaRf uZ. 
TGn dovs a f t x  i t s  i n i t i a t i o n ,  rGspons ib i l i ty  rcvGrtod bo t h o  

- 27 -



T t x e t c r  Chiof Sign01 Officer who thsn rsdslegatee it t o  t h e  
Signcil O f f i c i r ,  Advance Scction, Communiwtions ZOGG. The
1 a t t c ; r  rEtFinod t h i s  respons ib i l i ty  throughout t h t  bplcncs 
OR t h c  c?mpcSgn, 

d .  Tr.-in disgatching c i r c u i t s  -rGre Fpovi&jd on t h.; 
b6Si.s of WO p r  mil i tnry r a i b e y  l i n a  i n  thcj l i b g r c t c e  
c o u n t r i e s  8n.a four p r  l i n e  In Gormeoy. Froa =Dtt Gey t o  3C
Awust 1944, t o t - 1  of 1782 wire ni los  of ~ Z E GoiPauita  V * - S
c o n s t r i ~ c t ~ UO r  r ~ h - b i l i t - t 6 d ,  -nd in t h a  onsuing riontb, 9354 
rCCi0io.wl  wire  ni l6s  wora -dded, mckiw 3 tot r .1  of 11,190 
viri; m i l 2 8  oomplctod i n  a h r t  ?mounted to  .- tvro month's period,
sincG l i t t l e  or no work of t h i s  typr, W E  don6 eur iag  June Cnd 
J u l y .  Duo t o  suddcn chmgm i n  both tb- t r c t i c c l  -ne c a i n -
is t r . : t ivc s&tua?t ions,  approximtrjl:l tu!anty p e r u ~ n t02 this 
viOrk :roved t o  bc 'unn6ccss?ry iron !! m i l i t . ? r y  s t rndpoin t .  

G .  I n  t h e  Xuropenn Thmte r ,  t h e  provis ion of r-51-
v n v  signr.1 oomiunicotion systoms was 1r.rgely ? p t t o r  of re-
h . n b i l i t ? t i o n  r r t h e r  t b m  of new construct ion,  Such r o h o b i l -  
i t r : t i o n  WCS opon t o  th6 som6 crdt ic ism is wcs nors71 opsn-
w i r l s  r eh .b i l i t i : . t ion  or maintanrncc work i n  thc  Thector. A 
lrirgc p c r t  af t b o  porsonnrjl ond q u i p n m t  of str.nd-.re eignnl
c o n s t r u c t i o n  u n i t s ,  which w 6 r ~tho FrinoipT1 eourcc  of p s r -
aonncl  ,.ad oquipmnt  t o  socomplish th6 tr:sk, YJ,CS i m o b i l i c 6 d  
z s  being unsui tcd  t o  th6 mission whilo such sork  m s  bsing
c g r r i o d  on. Torms of throc or four  triined s g G c i s l i s t s  v i t h  
l i e h t  o q u i p m n t  r.n& c, mnll vsbic l s  would r,ppc-,-r to hrvs bcGn 
th.2 propor s o l u t i o n ,

73. PiPG-linc SiKnaL Comunic.rtion SystcmR. c. The 
problm of supplying t hc  r . i r  ?.ne ground f o r c s s  cS th6  Allied 
Ex]?cditionnry Fprco with .-daqur.tc g tcn t i t i c l s  of gssolinc dur-
i n g  o p e r - t i o n s  wcs ono th?t recaivod o c r l y  r . t ton t ion  in pf-.n-
-ning.  B r i o f l y ,  t h e  bz.sic so lu t ion  r.dopt,& w39 t h e  c o n s t r u c t -  
i o n  of p i p a - l i n e s  ?Cross tho  English C i r . n R d  t o , s t o r * g o  t.".nks 
loc-. . tcd nc-r tt16 Eroncl: corcst rnd,  t h c  rjr tcnsion of t h o s a  l i n e s  
t o  o u t l c t s  v a l l  forwcrd ~6 rn.gidly 2s s2x.G of c o n s t r u c t i o n  
rnd t ? c t i c a l  consider-tions psrmittcd. Ths p i g s - l i n e  s y s t m
r s f o r r o 2  t o  r a n  fron1. :;ormnndy to  Coubort, t town s o u t h  of 
h r i e ,  2nd s v c n t c i l y  t o  Kdinz, Gcr::ny, w s  c .aost iq- lor t -
n n t  fiyston from t w  Supply str.ndpO.int, O t b r  l i n ~ swere con-
s t r u c t o d  fro111 1:nrsoillse northvcrd i n  r6-x of thG -6th A m y
Croup nnd from Antworp, Belgium i n  'r. north-er stcrly direction 
i n t o  IIollPnd. 

b. Succcssfui opsrc,tion of thssG pipo-l ine WstGlM 



T q & m e r  t o  th6 Thcztar  Chic8 S Q m l  Officer. A s twd3: rd  
t y p e  of p l r n t  c?i:-blc of mocting n o t  Only  cur ront  b u t  f u t u r o  
11GCdS V - S  dCSignGd nnd r?doptcd. RGplP.CGlllGnt O f  thG l..lnSCtiS-
frctorTJ old G l - a t  2nd cons t ruc t ion  of new p l x t  \RES s t c r t d  
qn6 Ynginser prsonn6l. t r z i n s d  in  mnintensnco wid opGrct ing 
procc-durGs n p p l i c r b l e  t o  ths new s y s t m .

d. T ~ Gstrndprd typo of p l r n t  adoptod involved 
t h e  use of "raFid p o l s  l i n e "  cons t ruc t ion  msthods u t i l i z i n g  

n oiplit-pin orossprn cnd using o r i s t i p g  poles whor6ver poe-
s i b l e .  A BD-71 switchboard w s  instnllcrd o t  each t w k  fzm 
-nd t, long d is topco  c i r c u i t  of 1% copper vrirc r y  b a t r ~ e s n  
?djnc?Gnt swi t chbwrds .  In a d d i t i o n ,  "pcrtg linG scrv ico  WE$ 
DroviCad f ro= t h e  switchbonrd c t  onch t n n k  farm t o  a l l  p m p -
in@;s t ~ t i o n s  control l f id  by t h r t  fcrm, u t i l i s i n g  a c i r c u i t  o f  
OR0 copperwold wire  f o r  t h e  p u r ~ o s 6 .  By switching it wns 
poss ib le  t o  o s t ~ b l i s h  telopfiono comunicr , t ion botween any
dvro tc lcrhonos forfzing a p3rt of t h e  sySt6m. 

a 

0 .  Since  re-uiromcnts Tor Signnl Corps equipmant,  
mntcr io ls  ond c o n s t r u c t i o n  unids f o r  i n e t n l l r t i o n  of t h s  pipe-
1ir.e telephone systau a i d  not dovclop until r f tc j r  o p t r - t i o n  
" ~ V & r 1 o r d : ' h?d bGsn initi::tGd, thcy hnd to  bc m G t  r t  t h s  ex-
2cnsc of oxie t ing  projcctcd rcquircments.  TtAs ni iccsmry
clivcraion wcs unfor tuna tc ,  p z r t i c u l - r l y  i n  t h o  c(?sc of oon-
a t r u c t i o n  u n i t s ,  tlx c u r r e n t  noeds f o r  which wcre boing only  
p - r t i - l l g  met r \ t  thc time. Bfnco thc  pipe l i n a  t rFvorsod  
soVera1 b?so 2nd i n t s r m e d i r t c  SGCtions of t h ~COmmunic?tions 
Zone, d i f f i c u l t y  RCS f u r t h e r  exporienoad in r . l locnt iw,  2nd 
s h i f t i n g  m a  nnd cjcuipmmont bolisecin thus6 scct ions.  T h i s  d i f -
f i c u l t y  tvns OcczsionGd by tho  OrgnnizFtioncl s t r u c t u r e  of 
tkk C o g u n i c n t i o n s  Zone cnd n:othods of opc-rvtlon which dolog-
? t u d  complljtc fir^? r e s p o n s i b i l i t y  t o  scc t ion  C O ~ ~ n d G r B .It 
t h c r c f o r c  WEB ncjcbssar:r t o  sccuro of f  i c i z 1  co.unind c h w "  oon-
cnrrencc f o r  i n t c r - s c c t i o n  c c t i v i t y  , which p c t i v i t y ,  i n  ffiost 
c-scs, wcs of no concern t o  tho  c r u .  com".ndcrre involved. 

74. Ci,n- l  Coclmunicrtion F z c i l i t i c s  the P r c s s .6wcs not u n t i l  lrtct i n  tb plonninq, pb:se of 
opornt ion 'lOvwlordf' tb.t nny p rope r  npprsci- t ion of' t h 6  mr.8-
ni tudc  of proposcd F&:n5l comtrunicr t l o n  r o q u i r c m n t s  for tho 
Prcss w i  s obtoinod. These r;roposGd roqu i rmkn t s  W G r G  such c 8 
t o  clL:.r'I.y t n d i m t c  tk.t t k i r  p o v i e i o n  would mkuirc Gi thcr  
a P u l l  t ime allot-tion of r. c o n s i l ~ r r b l o  numbsr of r q d i o  fre-
yuoncios and wirj C h n n n G h ,  o r  :: s h c r i n g  of a s t i l l  g r a c t c r
u i r 3 h G r  of both,  t o  t h e  s c r i o u s  d o t r b s n t  of forGscon o p e r c t i o n -
r.1nrJcds. A s s o c i c t d  with this problGm wns t h c  problonr of 
grcss consorship,

b. It was d w i d o d  t o  aet- .bl ish ccrnsorship f q c i 1 i . t -  
i c s  i t  ? m y  And h i g h w  lclvfils 2nd t o  prohcbi t  filing of FrGss 
t r r f f  i c  f o r  t rnnsmiss ion  by 6 l i ; ~ t r i c : ~ lmwnf bclow army h m d -
quyrtors .  A minimum nunbor of r n d i o  frcquoncies  ?vns ci!.loc%td 
Cor proas USG,  2nd full cfma ts lc i typewri tcr  chnnnola included 
i n  p lans  on t h e  bcsis of one ChcnnGl from w c h  nrrny t o  ormy 

roup with c. more gencrous s c n l s  from crmy e;roups to thc I I G L P .  
Frovis ion w c s  also mzde for  b n d l i n g  n f ixed m::ximum of press
t r r : f f i c  ovGr o p o r r t i o n p l  c i r c u i t s  when circwmstnncss permittctd.  
Tkc provision of -11 t h o  preceding facilities w3s s u b j c c t  t o  
non-interforcncc with opernt ionnl  needs, S t r ~ s swas l c i d  in 
-11 plpns on mnking t h o  mnxifnum use of motor and cir messenger
f c c i l i t i o s  by the Prnss  in order  t o  doc reme  t h e  lond o n c l e c -
t r i c r l  f n c i l i t i c s ,  

c. During opcrnt ions,  t h r a  were ncnv pcr ioas  whon 
i t  was impossible t o  proviho prsss wiro f r c i l i t i ~ aon t h o  
gk!nnGd s c - l e  due t o  t h e  llmitcjd nunbGr of wire channel5 
I V r i l 7 b l 6  2nd urgont  operc t ionc l  n m d  thGr3for. Continued 
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pressure  was p laced  on t h e  S i g n a l  Officers a t  a l l  echelons 
of coinnand from Supreme Headquarters  down to armies by Pub-
l i c  n e l a t i o r e  O f f i c e r s  and o t h e r s  for a n  increase i n  p re s s  
v i r e  f a c i l i t i e s  and i n  a l loca t ed  r a d i o  frequencies ,  8 u c h  in-
creases  were granted  whenever p o s s i b l e ;  however, t o  have a c -
ceded t o  every demand would have ixeant jeo3ardizing t h e  Suc-
cess of t h e  opera t lon .  

d .  From a s i g n a l  comunica t ion  viewpoint, it vould 
appear t h a t  a l l - i n c l u s i v e  p lans  f o r  the Press  were no t  riven 
e a r l v  enough cons ide ra t ion  and that the possible  e f f e c t  af 
press  requirements on t h e  t a c t i c a l  e lEc t r iCal  conmunication 
system was no t  f u l l y  understooZl bv t h e  planners .  The only
reasonoble s o l u t i o n  t o  t h e  problem would appe?r t o  be R re-
duct ion i n  the author ized  nunber of war correspondents,  con-
col i? .c t ion of pess  dispa tches  i n t o  a "pool" dispe tch  e t  
t h e  var ious  levels of co,"and from amy h e e d r w r t e r s  r e a r -
ward, and acceFtance of on ly  such ' p~oo l : 'd ispatches T o r  
t r ansn i s s ion  by e l e c t r i c a l  means. h c t r i c a l  t ransmiss ion  
of other  tPsn  lipoolrr d ispa tches  could be uneertaken a t  the 
l o v e s t  headquar te rs  i n  t h e  c h s i n  of co.mand a t  xlhiah s o l i d  
and adequate f a c i l i t i e s  t o  t h e  r e a r  c o d d  be depended uson,
such dispatcl les  be ing  routed t h e r e t o  b y  a i r  o r  motor nessen-
Fer. ?:owever, to have such p o c e d u r e  adopted i n  amr f u t u r e  
major opera t ion  i n  which we m y  becone involved v , i l l  r ec iu i re  
i ndoc t r ina t ion  no t  only of t h e  m j o r  press assoc in t ions  and 
neirrs agencies  but  of t h e  Fress as  a w b ~ l e .  

e. I n  opera t ion  t tOverlord*f,  c e r t a i n  press  r a t i o  
t e rdns l .8  were equipped and nanned ba persowel  of ao rne rc i a l  
r a d i o  o r e r c t i n g  companies, v h i l e  S i g n a l  Corps personnel  was 
s e t  UQ i r ?  Publ ic  b l a t i o n s  ope ra t ing  u n i t s  t o  man army r a d i o  
and wire t e rmina l s  handling p u r e l y  press t r a f f i c .  A l l  of 
t h e  personnel r e f  erre2- t o  above vas  unaer t h e  operations1 
cont ro l  of t h e  Publ ic  H e l a t i o m  Off icer  of t h e  headquar te rs  
concerned, who i n  t u r n  c a l l e d  upon t h e  Signal  Of f i ce r  fo r  
add i t iona l  he lp  when t h e  need arose. The s p l i t  r e s p o n s i b i l i t y  
of such a n  arrangement i s  be l ieved  t o  be o rgan iza t iona l ly  un-
sound. Experience demonstrated t,het only mi l i t e ry  p e r s o n n e l  
ohould be concerned with s i g n a l  comunice t ion  i n  8n active 
t h e a t e r  (wi th  t h e  poss ib l e  e r c e p t i o n  of s a j o r  r e a r  a igne l
c m u n i c n t i o n  c e n t e r s  such a s  London and %xis i n  t h e  Furopean
Theater of Opera t ions) ,  an6 that t h e  S i g n a l  Off icer  af o heed-
quar te rs  must h v e  opera t iona l  con t ro l  over a l l  s i g n a l  commun-
icn t ion  personnel and neane a s soo ia t ed  with t h e  headquar te rs .  

75. - Contro l  ~f Civil Signa& Comnunication S stem 
Liberated and i n  Ca t m n e m v  i e r r  tory .  a .  A: mentione& 
earliem i n  this c h h s e c t i o n  1).'siz&al comunion t ron  
plans f o r  operat ionLrtCverlord7 '  oont&mpl;ted t h e  ma of the 
c i v i l  lonf d i s t a n c e  underground c a b l e  r l a n t  of  enemy-occupied 
count r ies  and of Germany, t oge the r  with associclted r e p e a t e r  
s t a t i o n s  and t e rmina l  i n s t a l l a t i o n s ,  a s  t h e  bsckbone of the 
t50verlord;T s a i n  l i n e  wire system. Plans a l s o  con teuq le t ed  
t h e  use of auoh o the r  indig.nous telephone p lan t  a s  would a a -  
sist in t h e  development o f  t h e  Theater n i r e  system, and of 
indigenous fired radfo  i n s t a l l a t i o n s .  

b. Inasmuch a s  wire 21ant  located I n  eomy-&ccupied 
count r ies  was government-owned and pr ior  t o  t h e  war h a d  boen 
governnenT;-operated, i t  vias necessary  t o  rsach an agreement
w i t h  t h e  government-in-exile of each enemy-occupied count ry
with respec t  t o  t h e  use of t h e s e  f a c i l i t i e s  f o r  a l l i e d  m i l i t -
a ry  purposes. C e r t a i n  of t h e s s  agrtiements, i n s o f a r  ao they
covered ope ra t iona l  points, appear  a s  appcindices t o  'Pert  1,
s i g n a l  In s t ruc t ion ,  Operation 'lOverloi*d". . In  genera l ,  t h e y
permitted f u l l  r e h a b i l i t a t i o n  and use of c i v i l  p l a n t  and 
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x s u r e d  a l l  poss ib l e  a s s i s t a n c e  by t h e  government conoerned 
i n  t h e  form o f  t h 6  loan  of a v a i l a b l e  a d a i n i s t r e t i v e ,  e w i n -
s e r i n g  and o p e r a t i r g  s t a f f s .  On th6 o the r  hand, minimum 
o i v i l  1 o c s l  and t r u n k  needs were t o  be met a s  r a p i d l y  a s  ope r -  
s t i o n a l  r e q u i r e m n t s  would permit  and use of t h e  c i v i l  plant
f o r  n i l i t a r y  purposes  was t o  b 6  accounted ?or i n  d e t a i l  ror 
piirposos of reimburscmmt. 

c. Full u8e of such por t ions  of the government t e l e -
phone an6 t51egraph staffs a s  w6re a v a i l r b l e  was made i n  a l l  
C ~ S ~ P .Qual i fed  o f f i c e r s  from t h e s e  staffs were as s igned  f o r  
l i a i s o n  purposes t o  Eupreme Eeadqusrters,  Yoadqw rtr-rs Conmun-
i c a t i o n s  Zone, army groups,  an t  i n  some c a s 6 9 ,  armies. They
werE of g r e a t  va lue  i n  t h  surveying of f a c i l i t i e s  i n  newly
l i b e r a t e d  ar t ias ,  ana rounding up of bureau ?srsonnel  i n  all 
arws ,  acd t h e  obta in ing  of p l an t  and engineer ing 1cforms.tion 
not  othsrv lse  a VR ileb l e. 

d. D i f f i c u l t y  was anoountered throughout t h e  oper-
a t i o n  i n  tu rn ing  baok t o  c i v i l i a n  agenciss  t runk  f a c i l i t e s  
r c r u i r e d  t o  w e t  mini." o i v i l  needs. This was due t o  the 
f a c t  t P a t  the  trualc c i r c u i t s  involved o f t e n  ran through one 
or mor6 bas6 or i n t e r n e d i e t e  suc t ions  of the  Comnunications 
Zone and throrrgh one or more army zones, and that t h e  proced- 
u re  and channels  f o r  reques t ing  rel'easo of c i r c u i t s  ane for 
th clearan06 of such  a requljst  wire  never c l t ia r ly  u n a e r s t o o d  
by e i t h e r  thcr c i v i l  o r  m i l i t a r y  agenci66 conosrned. I n  many 
casos,  ob ta in ing  thc r e l e a e s  of a c i r c u i t  whose rcrlease shoula  
have r equ i r jd  a m a t t e r  of days took s ~ v o r f i lwecks of a o r x s -
pondence, te lephoning  and personel  v i s i t s  on t h 6  p a r t  o f  t h o s e  
i n t u e s t i x l .  The submission of regucsts  f o r  r s l e a s s  w r i t t e n  
i n  bulk form, t h n t  is, covcrlng 0 l a r g e  numbor of n o n - a s s o c i a t e  
c i r c u i t s  sprsad over a wide a r m ,  i n e v i t a b l y  rGSUlr;i?d i n  no 
f i n a l  qc t ion  bc.ing t a k a  on any included item. 

e. Th6 rcquircr icnt  f o r  a d e t a i l e d  accouniiing o f  
thc  us3 of c i v i l  ,olnnt f o r  m i l i t a r y  purpos.ss was i n p o s s i b l e  
t o  nce t  i n  f u l l ,  and required many Tan-houTs of work d u r i n g
opcr f t iona  which t h o  var ious  hGadqu< rtGrs concarned could ill 
afford f o r  such  a purpose. From a boousesping s t andpo in t ,  
oChm f a o t o r s  such  a s  propor t iona to  m o u n t  of timc put  i n  by
c i v i l i a n  crnploy&es i n  m$ctin$ m i l i t a r y  a a  cornperad t o  c i v i l -  
i a n  nasas,  r a b a b i l i t a t i o n  ond augmentation of p lan t  bv t h o  
use of e l l i e d  m i l i t a r y  p,:rsonn;l end m t c r i e l s ,  c t c . ,  must 
0150 bo considorsd.  It i s  f e l t  t h n t  some shplsr i n i t i a l  
so lu t ion  could havc been a r r ived  a t  vrhich would haveobvia ted  -
t b i s  u n n s c ~ s s a r y  and don-rroductiva fea t u r G .  

f .  t:o roblems s i m i l a r  t o  t h e  preceding a r o a e  i n  
Gernany p r i o r  t o  'V-ErV day, Reichs o s t  t 6 l ~ p h o n c  and t e l c -  
graph psrkocnol found "on thfj job" ?usua l ly  i n  l imi t ed  n m b o r a )
were, a f t c r  sc reening ,  will if iz 6nd h most cases  anxious  t o  
o s s i e t  in getting both l o c a l  and t runk p l o n t  back i n  operation,
I ' i l i t a r v  suporv is ion  tNaR provided a t  011 I n s t a l l s t  ions.  No 
c i v i l  t runk f a c i l l t i G s  wer6 authorizfjd nor  c i r c u i t - u s e  ao-
counting r o c u i r s 8 .  

70. Conclusions.  a .  ':ihihcro a p r o j o c t  nay  i nvo lvo  ro-
quirements f o r  s ignai  c m i u n i c a t i o n ,  t h o  arm, .s6rvice o r  
agancy rQSpOnSibl6 f o r  such planning cannot  be countsd up00 . 
i n  a l l  cases  t o  undertake e a r l y  coord ina t ion  of its plans
with t h e  S igna l  Gorp. This  i s  o l t m  dus t o  a lack  of know-
ledge of t h s  c a p a b i l i t i s s  and l i m i t a t i o n s  of signal oomolunic-
a t i o n  means. 

b. Eoreonnel, equipment anC m a t e r i a l s  r e q u i r a d  ta 
nce t  a s i g n a l  communication rcjquiromont which has n o t  bcen  
On-rarl  i n  Dlans can only bG fWDiSh6d a t  t h e  Gxpns6 O f  plannc 
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and approved profmta.. I n  such cases t n e  plarnaa ana tlppxuVI;U
p o j e c t s  suffer.  

, 

c ,  The Frovis ion of s p e c i a l  s i g n a l  c o m u n i c a t i o n  
f c c i l i t i e s  such e$  thoae  covered i n  t h i s  s e c t i o n  was n o t  eoon-
orr.icallg e f f e c t e d  aue t o  l a c k  of c a n t r a l i z e a  cont ro l  over 
t h e  planning a n a  i n p l e n e n t a t i o n  agencies  concerned, 

-d. Dexandifor sigr?.al communication f a c i l i t i e s  for 
t h e  Fress during operption :'Overlord'' were excess ive ly  heavy. 
To have n e t  them i n  f u l l  would, i n  a l l  p r o b a b i l i t y ,  have 80 
reduced and i n t e r f e r e d  with t a c t i c a l  T E c i l i t i e s  a s  to lifive 
p b c e b  the  success  of t h e  o g e w t i o n  i n  j.eopardg. 

e ,  A g r e e m n t s  with f o r e i g n  povernmnts ,  cover ing  
t h e  use of t h e i r  c i v i l  s ignal  c o " n i c e t i o n  p b n t s  for rdlit-
ary ?ur7osas prescr ibed  ar_ sccountia- too e s t a i l e d  i n  ne ture .  
Procedures  f o r  r e q u e s t i n g  an6 obte  i n i n &  r e l e r e s  of 2 o r t i o o s  
of such p l a n t s  f o r  use i n  connec t ion  s i t h  c i v i l  a d m i n i s t r a t i o n  
needs were not e f f e c t i v e .  

77. Beco.wenPation=, It i s  xecw~ienBeet h a t :  
a .  The S i g n a l  Corps be  &dviseCI, a t  6n early Z a t e  

.in t h e  7.li;nnic.g stege,  of t h o s s  p r c j e c t s  for which th6y xay
later be c a l l e d  u!:.on t o  provide s i g n a l  c o m u n i c c t i o n  f o c i l i t -  
i e s .  

b. I n  any f u t u r e  t h s e t e r  o f  opern t ions ,  t h e  t h e a t e r  
signal coraunicxt icn  s e r v i c e  be ch&r~eC.w i t h  r e s F o n s i b i l i t y  
for  t h e  nrovis ion  o f  s p e c i a l  . s i g .va l  coinckunicction systens such  
a s  those r e r u i r e d  by rai lvmys,  p ipe- l ines  aoB t h e  Press .  

a .  A Piir thsr  and hor6 d e t a i l s e  s tudy be mnGc of 
t k e  groblen of preas covgrage of a n  pct ive t h m t e r  o f  o p s r n t l o n a
onc! of s i g n a l  cornunica t ion  reccuiroments inciS.ent t h e r s t o ,  
w i t h  Q v i e a  t o  o s t e b l i s h i n g  a y a r d s t i c k  f o r  ua8 i n  f u t u r e  
p lannine  f o r  t h i s  s e r v i c s .  

d.  Any f u t u r 6  agreen6nt  viith 8 f o r e i g n  g0vErnr;Snt 
cover& t k e  us6 b g  U n i t s d  S t a t e s  f i r m s  of i t s  c i v i l  signal
comiunicat ion ::lant i n  cn s o t i v e  thGatGr O f  opa? tions avoid  
any a t r i c t  requirement  for a e t a i l a d  accountin& i n c i d e n t  t o  
t b e  use of such i - lan t .  





84. %GI;L: ~rclt i o n s .  It is r i c o c  yncicd th. t : 
3 ,  '-,dniniol;r tivL conbrol of units :xoviding: 





_ _ _  
85. Iaessenger Serv ice ,  General:  a .  Requirement.

There  is a r e m i r e n s n t  for meijsenner s e r v i c e  a t  a l l  h ~ a f i -~ ~~~~~ 

q u a r t e r s ,  fr0i t h e  lowest t o  the k g h e a t .  Usually t h e  
East r a p i d  a v a i l a b l e  means of t r a n s p o r t a t i o n  i u  employed,
a o n s i s t c n t  with t h e  s e c u r i t y  o f  the rnsssenger nnd t h e  
t rsfr ic  be is c s r r y i n g .  Iii ,the lowest 6ChElons the 
meeshnger usua l ly  t r a v s l n  on f o o t .  LLssonpers serv ing
higher  6;cliclons imy u s e  pursuit ;  a i r c r e f t ,  motor vehic les ,
b o a t s  o r  any o t h e r  mechanical man8 o f  t r a n s p o r t  t h a t  
b w t  f i t s  the purpose.

b. Sjst;em ce33ar . Iii 1owEr echelona, d iv -
i n i o n s  ana c o r m c d of muscnger  service p r : s c n t s  on 
n o  d i f f i c u l t  _oroblcrrrs. k t  h i z h e r  headquarters ,  ouch 9 s  
array, army group, t h e g t e r ,  . e t c . ,  t h t  problem is coup-
l i c i t a d '  by the long d iv tancas  separ i t i r ig  huadquarters , 
m o u n t  of UlC63agc; t r a f f i c  t o  be htindlcd and lack of 
uniformity i n  both  gystwa ond q t h o d a  twplcyed  by thcj
s a v s r a l  hendquartars  conccmmd. I n  t h t  Europam ThEatsr 
of Opcrntions,  thi; magnitude o f  t h k  problum and its in-
hor6nt  a i f f i c u l t i a s  were n o t  visualized i n i t l s l l y  and a s  
a constqubnce t h c  servioo grew and cxpnnded i n  n m n n m  
which, i n  many i n s t a n c e s ,  m s  d i c t a t e d  b uxpcdiency
r a t h e r  than logicsl, i f r l c i c n t  planning. 3 .ThAt th6 
sys tun  o p t r n t r d  as w ~ l ins it d i d  i ; 8 h i b u t t :  

-. 

in the  
main t o  t h e  r t sourcofu lnssn  of m n y  junior  o f f i c t r s ,  tht,
phys ica l  atamino of' rung ..nlisttd l n a  and  tL. d u r a b i l i t y
of th.. jatp. 

c ,  Gr a n i n a t i o n h  TAL or3unizst iun o f  an d f -
i c i a t  t h e a t c r h L x g L r  scrv icc  pr.. Gents no g r t e t  
p r o b l e m  i f  t h e  sLvLra1 baa ic  f a c t o r s  aff\.ctini., such 
strvict- iirt r.-co#iizt:d i n  t h t  btgimiing und cstorbd T o r  
i n  planning.

86. Factors  1 n f l u c j n ; a  a T L D t t r  irusxi&?,cr !Xrvict. : 
B , I n  t s E & s a n  F h m f  Opt ration-

n m s i n g i r  x r v i c e  c0vrri.d t.iany thoudonds of squijrt. mild 
of t ( . r r i t w . y .  It @?cra ted u n L i L r  r3mv sdvcraL oonditions 
such ns i c y  rondz., poor  w . ? d s ,  roads o r m d b d  with t ? O O p 3  
:jnd :luQply t r a i l s p o r t ,  all l3oasiblt; condi t ions of wii2thi;r 
und i i i  SOIU in3tcinclj:r sub.j . .ct  t o  o t t m t l o n  froki c-nimy
o i r c r n f t .  a2:3 with  any o r ~ : i n i z s t i o nwhich follows an un-
p lann td  Rrowtl? , m n y  uc.f i s i - i i c i t  9 bLcm.- L v i d a t ; .  T h w o  
wcrt c o r r  c tcd 3 3  thLy i r o : ; c 2  p o v i d i d  t h k y  ivrli-rc Uu?b 
oep$Lhlb of corrr. a t i o n  without i n t c r f t  rinp; with or R a l t -
in6 opbr;.it i o n s  . Uniortun, i t - ly ,  h o w v .  r , mny TCforms ,  thc. 
nc..c;d f o r  which "pparl ).it,could nLt b. plnci 6 in 
o p  r v t i o n  bcc:iuse 01' t h i g  : Ia t t t . r  f . ' ;ctor . 3  -4s t h r  % m i c e  
aL;nCiuut.d, thL. btisic rcquU.i-:t;ilbn.l;sl o r  k i n  t fficirnt t h c n t r . r  
mr w c  ngir  s t rv ic t .  b c c x ~ ~ i  w r ct i l q a r m t  ,4 but  tb.sc 
n,.vtr f u l l y  rnct I n  a c t u a l  c p t r s t i o n  d u ~t o  t h r  d i s l o o a t i o n s  
th-ir i n s t i t u t i ~ n  would h~ivccousud. 

b. Zx eric-noc i!i thc. Burb clan Thuat t r  of 
Cpt ru t ions  % n d ~ t ~ h ~ u & & ~ ~ l . %ctor r i  
should bv c o n o i d ~ r ~ d2nd oat i r i .d '  fo-Lwill i n  advancc 
of  tht, n c t u t i l  Ins tu l1 ; j t ion  of  ci  % r v i c e .l x g o  ITK; I S L ~ ~ L I ?  

(1) LicoscngLr s i r v i c c  b r i a k s  down log ic-
3 l l y  i n t o  two cnttgorits, i . L .  Trunk :krv ibL :md LOCLII. 
S i r v i c - .  ; i l l  t r u n k  Scrv icL routcs should bG undcr t h t  
con t ro l  of i;hr Thmtt:r 3ignf!S L f f i c c r  w h i l i .  Local ScrvicL 
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m u t m  should  be u n d u  cont ro l  of thc loca l  >jign21
C f i i c L . r s  cc,nct.rnr;d. 



91. 	 Concluoions: 
n e most ef f io ie j l t  and economical ~aasenger

Serv ice  can only be provided on a Theater b a s i s .  The 
System shou ld  be made a r a 3 p o n ~ i b i l i t yof the Theater  
Signal O f f i c e r  and a l l  detai l s  of operat ion incitent to 
Trunk Se rv ice  deterrained s t  Theater l e v e l ,  togc2;fier r d t h  
thoes  d e t a i l s  i nc iden t  t o  local service uhich BrB r.eCeassry
f o r  coordhmt ion .  Oytration c,f l o c a l  messenger s e r v i c e  
should be made a reypongibi l i ty  of th r  local 3ieml Cff icer  
concerned. 

92, Recor,lrriondations: a. TLe TLeetar Si.;nal Of f i ce r  
should be respons ble f o r :  

(1) T-i i n s t a l l a t i o n ,  operat icn end nsintenance 
of a n  integrated messenger serv ice  operating t r U E k  ? o u t t s  
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down t o  .irmy l e v e l ,  Thio narv ica  ehould be t-iugmented by
t he  l o c a l  meseenQsT 8ervioe by l o c a l  cormandera. 

(2) The establ ishment  of a E a s t e r  Locetos 
system, tlia keeping of such system cu r ren t ,  and the 
dist r ibu-t ian of such p a r t s  thereof, os are neoessary t o  
lower echelons.  

(3) The p r e p a r a t i o n  and d i s t r i b u t i o n  of a 
Stonding Uparat ing Proosdu~et o  regulate  sll rmessngsr
s e r v i c e  I n  t h e  Thea ter .  

adequate peroonml and t r n n s p o r t  t o  supixmt t h e  iiecsssary
nes9;:cnger service.  

NOTSS : 
1. t ,ftor . ic t ion RQ:iorts, Si-1 k c t i o n ,  TwelPth

JirwGroup, AUgUFJt 1944 .. I;Uy 1945, 
2. "I ,naly4ld of S igna l  ?rOb16IWf', l'repared by

Colonel 2 .  B. &-, ,?;pal O f t l c ~ ,Hrvanoe S e c t i o n ,  
Co;mUnicutions Zone, W r o p e n  Theater of Operntions.

3 .  Daily Jcurnol of thc Cl.iaf j ik ,na l  Gf'f'icar,
Xuropean TLeetcr of  O,orat ions,  datea 26 j u l y  2344. 

4. B11l.y Jclurnnl of the Chief !XCnal O f f i c e r ,
Errorean T,ru,,ter of ff,,brdti.ons, dated 16 October 1944 

5. Dd,y Jbu*nnl of the CLief S:&nal Officer,
Puropean Tkeater  of O,+rations, doted LT, Finuary 1945, 

6 .  U i l y  J u u n a l  of the  chief Signal O f f i c e r ,
European Thcater  of Operat ions,  dated 2,6 July 1944 end 
28 July 1944. 
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93. General. Fur thu purgose of a r r i v i n g  a t  an  ana-
l y s i s  Of SieA,..l COr>s $hOtOg'raphio coverage o f  the : u ~ ~ z ~ ~ n  
blur, a number of conferences were h t l d  lrlith those i n  c b r g e  
of t h i s  a c t i v i t y  in the  Eumpean TLb,ter. O i - i ce r s  E,I,~ er,-
l i s t e d  m m  concerned have been interviewed sne recG :as i i : v t v ~  
been exhrcinqd.1 Despite t h e  l ack  of uneniiiity of c p i a l ~ n
among t h o s e  interviewed, t h e  Signal CurLae,ad.oto,rashic ptr-
sonnsl yuer ied  hud rlany =oughts t ha t  vould  cont r ibu te  t o  B 

more ef f i e h e n t  snd logical photographic organization. --uch
of t h e i r  d i s a g r e m e n t  i s  a m t u r a l  r e s u l t  of t h e  tecknio:,l 
and a r t i s t i c  aspec t  of t b e i r  profession. :illovrances h3ye
betn made f o r  t hese  f ao to r s ,  and the  follcwing discu3sion 
r e p r e s e n t s  w h n t  i s  thou@ t o  be a composite of t he  ideas 
expressed. 
with  photography. It has headquarters i n  -Tashington, D. z. 
whey6 i t B  ch ie f  is 8 nelhar Of the s t a f f  Qf the  Chief 3 igko l
Off i ce r .  It ope ra t e s  ~l photographic s c h ~ o l  rind equipntnt
development labora tory  a t  A s t o r i a ,  Lcng Island, :!e-.+~ *zUr:;,
h"tl,in t h e  buropean Theatey o f  Operations, the s t a f f  photc- 
graphic o rgan iaz t ion  consistad of B ?hoto&rsphic Cf f i ce r  
with an appr0pris.h Btaff asction a t  Supreme Headquuarterfi 
.d.lied Lxpeditionnry Force, each amy group end amy .  
each of these l e v e l s ,  the Photographic Lf f i cc r  I Y ~ Son tLe 
s t a f f  O f  t h e  ,;ignal Office@ of khat ech&lon. 3igns1 Corps
photographic  u n i t s  u t  auch of the echelons were directed 
by t h c  i hotograpliic OffLCcry i n  the uccoljiplishnent of t h e i r  
miss ion .  Within the  Indiv idua l  armies, s n  o f f i c e r  f r o r  tha 
photographic  compny was normally attach- d t o  each corps 
heodquar te ra  t o  serve  as photogri lphic  o f f i ce r  t o  guide the  
n c t i v f t i b s  of t h e  photogru2hic t e a m  attached t c  t h e  O r g a o -
i z e t i o n s  w i t h i n  t h e  corps.

95 .  ?re-invosion PLCrilS. 
a ,  p i o r  t o  g*~-;~ay",plana2 were mode f o r  3igr,cl 

Corps photographic u n i t s  t o  secure grcund photographic C3V-
ernge b y  still and/or motion picture of a l l  imporeJnt eves;ts 
s p e c i a l  opero t ions  and in&dents o f  B rn i l i t e ry  I i . . t U r E  t h a t  
t cok  plrrce wi th in  the  hgsignea zones. It i u s  :,lamed tk..;t 
t h e  p i c t o r i a l  coverage should;

Convey rrlilitary I n f o r D t i o n  t o  CQIUEEnd-(1) 

em and t o  t h e  war Dcpurtnent'

I21 Ir'roviae ews gbotographs of p u b l i c i t y  
or  psychologicai 'weEfure vn l u e  ;

I'rovide a h i s t o r i c a l  record of t h e  iver;[3)
( 4 )  Provide photographic iden t i f i ca t ion . .  

Serv ice .  
96.. k s s i  rmlent 6of photo r a  h i c  !ompanies. 

S -C b r a h l c  conppnnies we1 
s igned  t o  t h e  armies 8 8  fo:.lows: 

(1) 155th digno1 Photogrephic Cor;paW 
ass igned  t o  F i r s t  iirmy.

( 2 )  166th Sign01 IJhotogrnphic CorrpCCY
ass igned  t o  Thi rd  duy.

(3)  153rd s i g n a l  i%ctogr?phic C.Jmpeny 
a s s igned  t o  Tcventh img.

( 4 )  168th s i g n a l  FhotoKmphlC ConipanY 
as s igned  t o  Nilith hrmy.

( 5 )  198th  :jigon1 photographic CoJCPanY 
nneianed t o  F i f teen th  ~?m!,-.. 



b. The 107th  3 ignol  Photographic Conpany and t h e  
3204th l ignt l l  S e r v i c e  Compny (Photogrephic) irere tissigned 
t o  ,Twelfth rmny Group. T c m S  from these  two aoi;peuies 8s-
s i s t e d  t h e  s e v e r a l  a r n y  photographic ooapanies whsnever a s -
s i s t a n c e  wns reCluired wi th in  t h e  arw areas .  

97. Organiza t ion  And L~~iploymentof t\ Fhortogrnphic
CU..,:any. 

0 .  The ':i&nfil llhotop;raphic Company i s  organized 
as  a headquarters  p la toon ,  a laboratory p la toon  and Lin 8s-
s i g n "  pltltoon. The h e c d q w r t e r s  platoon c o n t a i n s  a 
supply and m i n t e n ~ i n c 6  sec*ion vfliose duty is t o  furnish 
and ndint t r in  squipuitnt nnd s u p p l i e s  for t h e  compsny. The 
I . ~ b c r n t o r y  plntcon opbratos  R photo&rr,phIc l r b o r a t o r y  f o r  
the pzoceusing rind p r i n t i n g  of 9 1 1  still  p io tu re  l iegatives
exposed by t h e  v a r i o u s  uniC,s of t h e  company. It i s  equip-
ped t o  perform c o ~ ywLr k ,  mice enlargemonte, produce l a n t e r n  
s 1 i d ~ 3and b t l i u r  k indred t y p e s  of  work n o r r a l l y  pe r fomed  
by ii photoGrilrJiic L b o r a t t x y .  The asaigment  p la toon  was 
o r i g i n a l l y  6esig1ied3 t o  bl broken down i.,to t h r e e  corps as-
sii igaent u n i t s ,  n ina  ciivioion a s s i g m a n t  units, two genernl
osa1glv.ent u n i t s  and two i d a t i f i c o t i o n  uni t t i .  €Lowever, it 
v a s  Pound i n  o o t u a l  opero t ions  i n  the ;~;io,ean TheJLer t h 3 t  
t h i s  number o f  u n i t s  iviia hr'ten i n s u f f i c i e n t  t o  mef,t a l l  
ncads and t h a t  h mru f lex iblc  crrrangemnt was d e s i r a b l e .  
T h L T G f O x e  t h e  Or ig i lUl  u n i t  -irmngem.nt vma Often changed 
t o  f i t  l o c c l  r e q u l r c n e n t s ,  Conbnt photographic teoms of 
from two t o  four men wrL; most couionly used. The l o u r  man 
team, c o n s i e t i n g  o f  two motion t i o t u r e  photogrsphsrs ,  one 
s t i l l  p i c t u r e  photogruphher cnd CI chauffeur ,  was oonsldered r 
t h e  best  arraugonimt.  H chtnGe in  Tbble o f  Organiznt lon
11-37 renoved n l u r g o  nunher of chauffeurs f r o m  t h e  oompany 
a u t h o r i z a t i o n .  This requized t h c  use o f  R photographer f o r  
a d r i v e r ,  whhich reduced t o  son0 exten t  Ghe photogrrlphlc
e f f i c i t n c y  of t h e  company. It  a u n t  th:t t h e  driver-photo- 
grapher ,  upon r e c c h i n g  Ch-. m o s t  forw;lrd poin t  that; t h e  tow-. 
could go with  t h 6  v e h i c l a ,  e i t h t r  rc tuinod w i t h  .the Vehicle 
a t  the cxpcnse of t h b  photogrophic mlssion or l c f t  t h e  ve-
h i c l e  unatl;enclcd. The l a t % r  riotion w s  e a e r c l l y  in viola-
tion of s tanding  orders. 

b. The norrncil. _-:oaedure wzs  t o  g t t a c h  combat 
photographic tesrds t a  t h e  v a r i o u s  d iv is ions  cnd o ther  mi jo r
conbnt organiza t ions  of  thu 3rr;y f o r  opcra t ionul  covuroge. 
Frccess ing  of film m d  replonishmsnt of s u p p l i o s  W A Y  donu 
by t h e  photogrnphic conp.aa:r u s m l l y  looctud n e n r  army b a d -
4u:n ters .  Oth t r  t h m  t h i s ,  tht photogrophlo tuam operated 
indepondently of i t s  p rea5  compmy -nd becofso nor6 a p u t
of t h e  u n i t  t o  which i t  was ottnchbd,  Temwork bctwetn thG 
sevurrl oonb&t ghotogrsphic  tu i im  of tho photographic  com-
pany wis sLldoln nsceserrry o r  p r t s m t .  

c. Xxpericnco D L m t i i  t o  i.nciio,ita tk8t tho pboto- 
grsphio oompnny wos not tha beat  o r g v d e o t i o n  t o  *:ccotlpLish
t h e  combat photogrnphic r r - 3  ion. Thcrc t lpptared t o  be no 
logic*: l  r togon,  from a n  o p u r a t i o n a l  s t m d p o i n t  , f o r  group- 
ing photogr::phera i n t o  a s i n g l e  c r g m i z a t i o n  Since t h d r  
c c t i v i t i e s  wtrc not  auch ::u t o  requim. t m m o r k  o r  coordinotud 
r .ction betwttn t h u  i n d i v i d u n l s  of thc. o r&miza t ion .  From 
an ndrAiaistrntlao a t m d p o i n t  , m n y  o ther  rrongc;r.mnts o t h e r  8 

t h m  t h e  COI,~CIAY org.ini:ation would h vc xorked US wkll. 
;is n, m t t e r  of  f r . a t ,  cxperiunoo would Cppbm t o  i n d i c  Itc 
t h a t  grouping photogr&yh&rs i n t o  one o rgmiza t ion  wi:s p a -
haps one of t h &  m e t .  a l f f i o u l t  s t r u c t u r c s  within which t o  
opemte  : i s  f o r  'IS c o n l x o l  w"s c o n o c r t d ,  For ajmmplu, i n  
the n o v t m n t  of d i v i s i o n s  f r o n  s e o t o r  t o  R L c t o r ,  thcrL wns 
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a cons tan t  n e c e s s i t y  f o r  changing photographic t e a m  t o  re-
t a i n  t h s  i n t e g r i t y  of  tho several photographic oar-ponies
w i t h i n  t h e i r  r c s p c c t i v e  orny arCns. I n  mny i n s t a n c e s ,
a f t e r  the  conbat photogr3phlc team had workod with a g i v e n
o r g a n i z a t i o n  f o r  a pcr iod nlf t&u&,L.th-ci;.atc: of t h chuc--'umcT& 
f n n i l y  of t h i s  organiza t ion ,  ossumd sona of i t s  e s u r i t  
and wcre considered mumbera of the  team by men of t h e  organ- 
i z a t i o n  i t s s l f .  Nei ther  t h s  photographcrs nor the orgt:niza-
t i o n  t o  which t h c y  %re n t t schod lookcd with  favor  upon 
changes t h u s  m d s  necessary.  Coubbat photographic t e a r s  were 
o f  n k c e s s i t y  ocpzra tcd  by t h i r t y  t o  f o r t y  rnilos from t h s i r  
p w e n t  or&a:nnLzntion whera lclboratory f g c i l i t i o s  f o r  dev-
e l o p i n g  wbre normally locntcd .  A s ignig ioont  per iod  of 
t3.m elapsed betw:.on t h e  t i m e  thG photographer took h i s  
p i c t u r e s  and the  t i n o  t h e  f i n i s h e d  p r i n t s  r6oched tlx honds 
of those  who wcrc i n t e r c s t e d .  Th; photographers theusclvos 
wcre of tan  u n c e r t a i n  LIS t o  whdthcr thcy  vier, t:ikin& propfir 
p i c t u r e s  or c o r r c o t l y  Exposing t h L i r  nega t ives  3irioo no 
f o r m 1  srrsngrjfiicnts w r o  nodb f o r  t h e n  t o  set thc r e s u l t s  
of t h c i r  work and rmk6 adjuotmunts which n i g h t  b e  nL,dtd.
( I n  iilost i n s t a n o e s  p r i n t s  of  pioturGs w r b  furnishLd Divis ion  
Signnl Off ic t r s  and photographers could view t h i l r  work i n  
liis off iof i .  T h i s ,  howbvtr, WJS a 1uc:il rr-ingcL:int i n  Giioh 
c3su. ) 

a, ha r t r c t i o n  of t h c  photogr3phic coupany
coi -mndt r ,  as wtll CIS t h L  pliotogr'phio toci..s sihich c o n s t l t u t c d  
h i s  o r g m i z z t i o n ,  appanrod t o  be ,th,.lt t h i y  h o k e d  di . rcct ion.  
No one t o l d  thum s p c c i f i w l l y  wht?t photogrsphic  covrrcga  
was r t q u i r t d .  Thc g L n L r n l  pr $cticG of -ssiigning photographic  
t e i n s  t o  d i v i s i o n s  r(,sultc;d i n  these  t b : : m  bcing s h u t t l o d  
forwird by t h c  u s u n l  lino of coi&nd through which 'Ghty 
passed u n t i l  thby f i n i l l y  found thomstJvbs i n  thc f o r w j r d  
combat a r w u .  From t h i s  poant  on thc: t L J m  W ' I O  g w o r z l l y
l c f t  t o  i t s  own i n i t i r ! t i v c  ns t o  whqt p i c t u r e s  it should 
ta1:c. By thc. r a t h t r  i n f o r m 1  n r r . : n g w r n t  t h i t  : t t s o h d  
combat photographic  taiis t o  d i v i s i o n s ,  i t  wns n o t  unuaugl
f o r  comtindbrs t o  ~ V noL knowlLdg, of t h t  p.rLwic6 of  such 
t c  xs. Co,mndLrs wtrc  i n  g L n L r n l ,  unfnmi l i? r  Vi th  t h c  
p o s s i b i l i t i o s  o f  ghotogr-iphy :IS t 3 a t i c a l  ? i d .  Tincc 
conbnt p5otogr iphic  tcime wcrL cod:-ndcd by o l iLut- ,n-nt  
o r  n senior non-cormissionod o f f i c o r ,  qnd a incc  thuy  opor-
ated well f o r w z r d ,  t h e s e  p o s s i b i l l t i c s  w L r L  o f t u  n o t  brought 
t o  t h t  o t k n t i o n  of  coi,undtrs. Thc photogr-iphLrs thcmeulvis  
f o l t  t h c t  t h c y  might hivo bL-n morb g?inf 'ul ly  trnploycd if 
aoLitonG i n  i u t h o r i t y  l u d  b~ n i r t C r L s t b d  I n  t h b i r  work and 
hzd $11 undr,rsts:nding of  thhG n i t u r c  aud p o s s i b i l i t i s s  +htruof. 
AS mcntiontid ? b o w ,  thb l n p s i  of t i u  br;twba thi. t i k i n g  of  
p i c t u r a  m d  the, ti% p r i n t s  could bc vi twcd crc t t d  i n  OOIJC 
i n a t m c a s  n fec . l ing  of  f u t i l i t y .  Tht proc tss ing  of motion 
p i o t u r c  f i lm r c q u i r t d  t x t ~ n ~ i v t ;  1iborntory f i c i l i t i t s  r'n 
m s  doni. i n  t h t  Poria a r t a  s o w  t h r w  o r  f o u r  h u n d r d  ia i lcs  
in thb  r t r r  of t h e  final combqt z o m .  Lot ion  p i c t u x  photo- 
gr.:phcrs t h c r c f o r o  nGvi;r scw t h c  f i l m  t h c y  t x p s d  u i t h o u t  
spcrci31 a r r e n g m t n t s  k i n g  iimdc t o  rrcnd trim t o  P i r i s  f o r  
t h i s  purposb. 

E .  Thc photoyrLphio cohp m y  i s  org  aizad u n d a  
T :blc of brg. .nizct ion 11-37 1iak&dgcrsonucl  nnd t q u i p u m t
for p o r t r * i i t  work, In h o a d y u n r t u s  t h &  s i z c  of !in - m y  o r  
l?r&r,  t h a t  w i l l  lilw2gs be a dtot?nd f o r  photogr*iphio
p o r t r i i t u r o .  IJowhcrc dot,s it ~ p p cir t h - t  p r o v i s i o n s  w c m  
nqdtr i n  t a b L s  of o r g t n i z n t i o n  f o r  p s r s o n n c l  or aquipm.nt 
t o  f u r n i s h  t h i o  sbrvicu n t  <Any ec2oion. Tht; t*ink w-8 -Id-
EiqusAtoly porforracd but  a t  t h u  Gxpbnsi of both photogrriphors 
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and e q u i a a ~ n t  d i v e r t e d  fron o t h e r  purposed 
f. The e d i t i n g  of motion p i c t u r e  f i l m  l i k e -  

wise r e&red  t h e  f u l l  t i n e  of a l s rge  number of people .
As i n  t h e  case of p o r t r a i t  p i c t u r e s ,  no personnel  was 
s p e c i f i c a l l y  provided i n  Theater  photographic organiza-  
t i o n s  f o r  t h i s  work. I t s  performance 4190 was aoaoEsl i sh-
ea by personnsl  d i v e r t e a  from o t h e r  d u t i e s .  

98. Em l o  en t  of 2hoto ' rd  h i c  Fersonnel i n  Rear .,reas.
i?%%h@i?k.*dign!h ! b r v l c e  B a t t a l i =  

grsphio  GH,) ~'338assigned t o  handle  photographic needs i n  
t h e  r a j r  yreas  oi t h s  buropean Theater .  It o g e r ~ t s din  
London and k a r i s .  -+ttheso two l o c t l l i t i e s  k r g e  labora-
tories were e s t a b l i s h 6 5  t o  prooess  a l l  inotion p i c t u r e  f i l m  
exposed by Signzl  Corps ghotographic personnel i n  t h e  
Thee ts r  and t o  hsnBl6 u u m t i t y  rsproduct ion of s t i l l  p i c -
t u r b s ,  Th6 dcjmnds f o r  $ortrait  work a t  the T h t a t e r  Hcad-
q u a r t s r s  was on a largG sce ls  and required thu assembly of 
a considerable  ancunt o f  s d e c i a l  6quuipmcnt. 

b. The khotogruphic Offioar, on the  staff of th6 
Thsater  S igna l  O f f i c e r ,  hoadsd thu  Theatsr +d-hiy 1 i c t o r i a l  
Serv ice .  X i s  organiza t ion  handled t h 6  a d u l n i s t r i t i v e  mat-  
tbrs i n c i d u t  t o  a s s u r i n g  a n  adGyu t6  flow of photograph-
i o  suppl ies  0n& cikuuipmcnt and c c r t e i n  ptrsowt.1 m a t t e r s .  
Tho Photographic O f f i c c r  was chargsd with thb f u l f i l l m e n t  
of  thb Signal  Corps? ghotograghic  r e s p o n s i b i l i t y .  Fram 
confcroncos and d iscuss ions  w i t h  pcrsonncl who composcld t h o  
photographic s t a f f ,  it would apyuar t h e t  too  m c h  emphasis 
was PldCbd. upon the tak ing  of piotuures f o r  public rslcaso 
purposes wi th  B constlqusnt l a c k  of a t t o n t i o n  t o  p o r f o m -  
i n g  thb Signdl  Corps' primtlry photographic miss ion  of ox-
p l o i t i n g  those  t h i n g s  photogrdphy could. cont r ibu t6  t o  t h b  
i ruod ia t s  p r o s t c u t i o n  of  $he war from a t a c t i c a l  v l s y p o i n t ,  
A olear  da l inoa t ion  of tho S i g n a l  Corps' r a s p o n s l b i l i t i G s
i n c i d b n t  t o  photographic covcragc f o r  p u b l i c  rolcasG naods 
t o  bo mdG.  While it has always b s a  undorstood t h a t  t h o  
S i g n a l  Corps would nake avai lablG f o r  public relGasG s u c h  
p i c t u r m  as were appropr ia tu ,  it would appGar t h a t  t h o  
l a r g a  dmand for o r i g i n a l  photography incidsnt  t h e r e t o  was 
n o t  o n t i c i p a t a d  i n  planning no2 was adQqUat6 pGrsonnol and 
oquipm-nt provided f o r  t h c  purposc.  I n  som c a s e s  t h e r e  
was a dupl ica t ion  o f  o f f o r t  i n  aoauring of pic turas  f o r  
p u b l i c  r e l c a s d  purposes whon c o r k l n  cvLnts w 6 r ~coVtir6d 
n o t  only by S i g n a l  Corps photographbrs but '  photographbrs
from th6 p m s s  us w e l l .  GlOSGr coordinat ion on t h o  p a r t  
of tho Publ ic  Rslfi t ions Divis ion coula havC obvia tod  this  
d u p l i c a t i o n  t o  a ' l a r g o  oxtcnt .  

99. Photo r a  h i c  E u i  nsnt and Su 1 . 
ZFT!k&EtiS%&Z%-8%i&ith t h e  r6+ 

s e a r c h ,  dcvt-logmat , procurtiuont and d i s t r i b u t i o n  of 
photograyhio s u p p l i e s  f o r  t h o  Army. Rescarch and dovelop- 
mfint i s  c a r r i c d  on a t  thb  Signal Corps Laboratories lo-
a a t e d  a t  A s t o r i a ,  Long I s l a n d ,  NGW York. Procuremcnt and 
d i s t r i b u t i o n  of photographic s u p p l i e s  and 6quipmn.t is ef-
roat-d through t h e  normal channels onployod t o  procurb a4d 
d i s t r i b u t G  a l l  othbr  S i g n a l  Cor.ps .6quigulil0ntI Nothing a-
bout  t h s  supplicja under  aonsidoqat ion is  conaidorad t o  bs 
of such uniqusncss as t o  warrant  s p e c i a l  handl ing  beyond
such as was accordsd Bignal Corps squipmsnt s p a r b  g a r t s .  

b. The personnel  immodiatsly conac;mcd with 
photographic a o t i v i t i e s  in this  theatGI? S t a t e  t h a t  t h c  
p r i n c i p a l  dbf i n i t e  t h i n g s  o r  improvanints m n i f w t  i n  
aquipmmt o m n a t i n g  f rom t h o  S i g n a l  Corps Laboratories 
i n  n s t o r i a  were: 
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(1) B l u o p r i n t s  dascr ib ing  thG methods of 
mounting a t r i g o d  On a 1/4-ton 4 n" 4 vohiclo;  an& 

( 2 )  A s p o c i a l  S i m n s  camera which arrived 
i n  this ThoatGr B fbw WbGks bGfOr6 t s rmina t ion  of thG war. 
T h i s  camOra r t q u i r o d  special fi lm not  a v o i l a b l o  i n  t h o  
ThGiitGr, and B I l  inSUffiCiGnt Supply Of t h e  S U b j G C t  f i l m  
waa f u r n i s h e d  t o  e f f e c t  an adequatG t L s t .  

e .  ThG handling of photographic s u p p l i o s  i n  
t h o  Europaan Thaator of Oporat ions p r c s ~ n t s d  sclvcral d i f -
f i c u l t i c i s  t h a t  wGro never G n t i r o l y  ovcroom. 

(1) Expondoblc s u p p l i e s  such as film, papsr
and chemimls  wGre Trclquently in  g r m t e r  da"d  than a v a i l -
a b l s  s t o c k s  would s o t i s t y ,  Somc of tho shor tagbs  w8ro due 
t o  a nurcbbsr of cons idora t ions  boyond t h c  immodiatc control 
of thosG ConcLrnGd. iJhile many orghnizat ions such as  En-
g i n o w  units, W l i t a r y  P o l i c s  companies, Criminal I n v u s t i g a -  
t i o n  S e c t i o n s  of N l l i t a r y  P o l i o o  sorv ico  OrganiaatBons,  
Cavalry Reconnaissanco Troops,  o t c . ,  have photographbra and 
photographio Equipmalt 88  o r g a n i c  a u t h o r i z a t i o n s ,  mny
o t h c r s  procured unauthsr izod  photographio o q u i p m a t  f o r  
which s u p p l i o s  w6ro r o q u i s i t l o n c d .  It bocamo d i f f i c u l t ,  
if n o t  imposaibld,  t o  d i f f o r w n t i n t o  bstw6bn tho6G rG-
q u i s i t i o n s  f o r  which propcir a u t h o r i z a t i o n  a x i s t c d  and 
thosG f o r  s u p p l i c s  f o r  uneuthorixod photographio ant ivi-
t i o s .  Thare was no Bound b a s i s  f o r  b a i t i n g  requisitions
OvcIn of t h e  legitimate users of photographio s u p p l i s s  
s i n c o  r c q u i r t m n t s  vary  d i r t c t l y  with t h b  a o t i v i t i e s  b6- 
i n g  oovercd and tha photogrnghic CovoragG boing mads.

(a )  m o t h o r  supply  d i f f i c u l t y  waa t h c  fre-
q w n t  l a c k  o f  f a m i l i a r i t y  of depot pcrscnnol w i t h  t h o  
i n t o r c h a n g e a b i l i t y  of t h o  v a r i o u s  commercial photograph-
i c  products .  I n  some i n s t a n a c e  both i n  tho U n i t e d  King-
dom ana on t h c  cont inont ,  c c r t e i n  British or o t h c r  non-
Amcrican photographic  s u p p l i 6 s  w a x  proourod. It inned-
i a t b l y  bocamo 'eyparont t h a t  unless personnel h a n d l i n g  these 
s u p p l i e s  had somu knowledge of t h e i r  uao and in t e rohnnge-
a b i l i t y ,  appropr lo to  s u b s t i t u t i o n s  could not  b b  mud@. 

(3) The p r o b l m  o l  spars  p a r t s  f o r  cemeraa 
nnd o thor  photogrephie  equipment was a r c p i i t i t i o n  of t h a t  
found i n  ~ u ~ l i n t s n a n c a  o f  OthGr S i G a 1  corps i t a m  of equip-
m n t ;  i.6., spar6 p a r t s  WBTG n o t  a v a i l a b l e  in s u f f i o i o n t  
q u a n t i t i e s .  S e v e r a l  s h u t t e r a  o r  synchronizers  m y  bo worn 
o u t  before  thG camera body is raady f o r  d i s c a r d i n g ,  bu t  
t h o s e  p a r t s  were o f t e n  n o t  available and the wholc cumOra 
WQS dt;adlinbd. Spare p a r t s  should b G  grocurod concurrsn t -
l y  wi th  t h e  oompletb itom f o r  m i n t o n w o e  and maximum 
oconomy of oquigment . 

100. T r a i n i n  . S i g n a l  Corps photographic u n i t s  werid 
brganlzod i=!on' of t h u  Inturior i n  sevoral  of t h o  
Signal Corps t ra ining o c n t c r a .  Tho psrsonncl. for these 
units was obtainad esencrol ly  by examination of t h e  i n -
d i v i d u a l  s o l d i e r ' s  q u a l i f i c a t i o n  oard t o  dctrrr1:inc if bo 
Was CXpWibncQd in  photographic  work, o r  by Sd6ctting pLr-
sonnol who wbra inCcroetsd in photography and wantod this 
t y p o  of asEtignmant, Schools f o r  tht; t r a i n i n g  of tho in-
d i v i d u l  so ld ie r -phot  ographui. W G ~ Gconducted ot A s t o r i a ,
Long I s l a n d ,  NLWPork. I n  m n y  o t h c r  i n s t a n c & s ,  t h G  so l -
d i m  rciccivod h i s  photographic  t r a i o i n g  w i t h i n  h i s  organ-
Lzotion. S ince  oombot photogxaphurs o p t r s t e  i n  th6 forward 
a r b a s ,  it was b s s c n t i a l  t h b t  a l l  wmbCrs of pho tograph ic
companbs b6 givun thorough b a s i c  t r e i n i n g  i n  a d d i t i o n  to 
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s p L c i a l t y  t r a i n i n g  i n  order t o  fit t h w  propsr ly  t o  pro-  
t e c t  thamsclvus and t o  accomplish t h e i r  u s s i o n  i n  Q com-
b a t  9rea .  E x p t r i a c c  i n  t h i s  %hdRhr  indic3tc;s t h a t  t h i s  
d c s i r o b l o  degrGe of t r a i n i n g  both i n  s p u c i a l t y  and as 
so ld iGrs  was n o t  always acconpl i sh ta .  For  Gxsxplc, somb 
of t h e  photogrcphic  units rGsching t h i s  Thcotar  worc found 
t o  conta in  porsonnel  w c l l  t r a i n o d  as soldicrs but p o o r l y
t r a i n e d  8 8  photograph6rs;  I n  o t h e r  insk7ncta,  th6 aon-
verse of t h i s  provud t o  bo t h e  0896. I n  a t  hsst one 
known casc;, lack of t m i q l n g  in t h c  bas ic  knowldgc t h i t  
ell s o l d l t x s  should passqss bcforc. Entering B combct zonL 
r c s u l t d d  i n  thb dGicth and ctc\p%UrCO f  S i g m l  Corps photo-
graphic  porsonntll.  I n  ordcr  f o r  a combat phofogrophar 
adoquuts ly  nnd o f f i c i o n t l y  t o  discharge his r c s p o n s i b i l i -
tiss, it i s  G a s t n t i u l  t h a t  hc a l s o  h 3 v ~a rcesonablc  know-
lcdgd of t h b  f i g h t i n g  t a c b i o s  of  the u n i t  t o  which h s  i s  
ottt1ChL.d. IS t h o  p h o t o g r o p b r  doGB not h:vo t h i s  knotqlcdgo,
I t  is only by t h 6  u c r b s t  chanoc, t h a t  hL will socure  p i c -
t U r 6 S  O f  m a l  v a l u c .  In a a d i t i o n  t o  t h e  t r c i n i n g  which t h e  
photographui. rbeoivw i n  h i s  s p e c i a l t y  nnd in b c s i c  all-
t o r y  t r a i n i n g ,  he should bL g ivon  c n r y  o p p o r t u n i t y  t o  
93r t iCipa tB i n  nqncuvors i n  t h b  Zont of t h o  I n t o r i o r .  HG 
should bo a t t n c h s d  dur ing  such mnnduvors t o  '1 u n i t  sii..iInr 
t o  thG on6 t h a t  he is l i k e l y  t o  b~ assigned t o  i n  G combat 
a r e a .  I n  t h i s  wr,yhG w i l l  r u c c i v c  2 c c r t l i n  ?mount of oom-
b a t  i n d o c t r i n o t i o n  and f 6 ~ 1kiss u n f c m i l i x  i n  his surround-
ings than  h6 would W 6 r 6  hc thrown i n t o  combat orb2 with-
o u t  such mnnLuvLr oxpcriunc6.  It is  unraosonablc t o  cx-
paot i combnt photogrophar t o  do good work whcn, 3s  is 
p r d c n t l y  thG C ~ S G ,he is r u q u i r i d  t o  spbnd p r o t r c c t o d  pur-
i o d s  in t h c  compar3tivc s a f u t y  of  rGm 9rbcs  buforc: bLing
moved t o  t h o  oomb'it oron. The conb-t  photogr.lpher, If he 
porforrns h i s  n i s s i o n  i n  c manncr i n  which i t  is visual-
i z e d  he should ,  a s s u m s  prrc t ic : l l ly  tho agm; r i sk  'as t h e  
combnt in fnnt ry  s o l d i c r  doos. It i s  tht. unusud.  pGrson 
who ccn n d j u s t  himsolf t o  new m d  dsngclroua surroundings 
a t  a ruoni6nt's n o t l o c .  Combat  i n d o c t r i z t i o n  is  cons ldc rod  
t o  bo j u s t  os i n y o r t i n t  !In i t c n  in h i s  t r - i n i n g  cs that of 
his c b i l i h y  'to t3ku p i c t u r o s .  I l i thout  thti onc, hlj c c a n o t  
e f f i o i b n t l y  p a f o r m  t h c  o t h a .  

101. Coiiclusions. 
a. The Sigml Pbotogrsphio Conpany doos n o t  cf-

ford  the b e s t  d i s t r i h t i o n  of iho togrsphic  pGrsonnul f o r  
the aeeom2lishncn$ of thtj c o u b i t  photogmphio mission. 

b.  Tho d o c L n t y i l i z c t i o n  of r o s p o n s i b i l i t y  f o r  
still and n o t i o n  p i c t u r e  photogr3phy t o  t h e  in ta r , s t t .d  Units,
( i n c l u d i n g  t h o  S i g x l  Corps) t o g o l h a  w i t h  tht p t r s o m d
and e q u i p m a t  n o c t u a s r y  f o r  i m p l c m n t z t i o n  ?ppccrs  d o s i r n -  
blo. 

c .  Sinco t h t  procLssing of  raotion p i a t u r a  film 
r b q u i r c s  o x t m s i v a  l,:borr,tory P-:ci1i t ic .s  it ?ppG irs desirn-
bli; t o  luzve t h i s  i c t i v i t y  a r c s p o n s i b i l i t y  of t h e  Signal
Corps t o g c t h m  w i t h  thG r b s p o n s i b i l i t y  f o r  such o t h e r  nc-
t i v i t i a j  as;  p o r t r c i t  photogr?phy, tho product ion  of photo-
graphic  p r i n t s  i n  b u l k ,  c t c .  

ti. Thc r a s p o n a i b i l i t y  for r c s o i r c h ,  dcvs lop -  
m a t ,  d e s i g n ,  produotion and d i s t r i b u t i o n  of p h o t o g r n p h i c  
equipment and s u u p l i o s  now rLsts wi th  tho S i n n i l  C o r p s  
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t h r n  t h 7 t  covcrod i n  rcaommand?tion t'bll bclow) t o  the 
services concirnsd ( i n c l u d i n g  tHG Signal Corps), with 
thb Sigml Corps continulng to bL ch@rgcdWith t h a  d6-
velowent  of photographic oquipmcnt , photogr,  phic sup-
p l i G s  cnd t h o  processing o f  motion p i o t u r e  film. 

b. Plins b~ formul t o d  for 2 Sign31 Corps
gho togmphic  orgnnizotion f o r  usc &tthb:tor hocdquprtors 
L V G ~  t o  he oh?r ea with:  

(17 P r o c o s s b g  sna e d i t i n g  c l l  motion pic-
t u r a f i l m  fo r  ths thLntcir;

P o r t r n i t u r c ;
Product ion of st i l l  pio turo  p r i n t s  PG-

quirod i n  In rgs  q u n n t i t i u s ;
(4) SpEoizl f o a t u r e  covor;.gcr. 

Notes:

1.list of principnl consultants imudc-d 3s aSOG 
p w t  of t h i s  study.

2 .  SuG Ch:*ngO NumbL??2, P?r:grcph 17, wnmx 7 

(Signal)t o  J o i n t  P l m  "Ova?lordf~ .  


3. See FiLld  mnuzl. 11-20, p:trf.grcphs 5+, 55 ajld 56. 



AFPEhECfX 1 

Etatenent by I ' a jor  Xvere t t  0. Bund!{, formerly of  S i g n a l  Ssc-
t i o n ,  neaaqus r t e r s  12 th  Army Group: 

i'The frsauencv a l l o c s t i o n  method as oubl ished i n  Su-
preme I f s a d q u ~ i t e r s -A l l i e d  Tlxpeditionary Fbrce S igna l  In-
s t r u c t i o n s  has been an extremely s a t i s f a c t o r y  method a s  evi-
Cencec? by t h e  l a c k  of  c r i t i c i s m .  P r a c t i c o l l y  everyone con-
c s r a e e  r, i t h  f r e c  uency a l l o c n t i o n  bns agreed t h a t  t h i s  wes 
t k e  best Fossible s o l u t i o n  t o  en ertremely coffiplw proSlem.

"The greatest C i f f i c u l t v  encountered y.as the  l a c k  of 
s u f f i c i e n t  f r equenc ie s  betwesn t v o  ( 2 )  and s ix  ( 6 )  nfip-
cycles .  This v a s  caused by t h e  d i s tonoes  involvec' and t h e  
au tko r i aed  an8 s v a i l s b l e  tTpes  of equi:ment, which necees i -
tc. ted t h e  repea ted  shor ing  of f r eouenc ie s  and consequent  
i n t e r f e r e n c e  between n e t s .  l ' e a b . ~ ~ si n  t h e  metCoC of f r e -
cuencg * 11oc2t ion  u:ed vvos t h a t  no nendetory ,so'vision was 
: I ! .L?~ l o r  d s l l y  c h n g i n g  of f r eouenc ie s  e t  t h e  t ine t h e  c a l l  
s i p  1 ~ sch-need." 

Statement  by O f f i c e r s  of Radio Branch, Comunlce t ions  I ivi-
blon Off ice  of  t h e  h e a t e r  Chief  S igna l  Officer, Thef i te r  
&CB Forces ,  3uro;ean Theater :  

;"I'he method of f recuency  a l l o c c t i o n  used by Suprene
Ceadquar te rs  A l l i e d  Expedi t ionary  Force  VIOS very s a t i s f a c t -
ory.. For such an  ope r s t ion  . as was c a r r i e d  out  i n  the Euro-
pean Theater ,  e l l  f ror juencles  m u s t  b6 con t ro l l ed  by cne  
agency. li 

From Report on Opsre t ions ,  First U n i t e &  S t a t e s  Army, 20. 
October  1943 t o  '1August 1944: 

.'Frequency system developed by  t h e  B r i t i s h  end used by 
our  Porces  under supe rv i s ion  of Supreme Eeedquartere  Allied 
Eypedi t ionsry  Pome i s  good.:' 
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APPENDIX 2 

ZECURITY k"O?~ITO3IE?G 

S t a t e n e n t  of S i g n a l  O f f i c e r ,  Seven th  United S t s t a s  l i m y :
,'In t h e  S t a f f  Informat ion  and 1:onitoring Gonipany, 

Seventh Army via6 provided ~ o m epersonnel  and equipment for 
r a d i o  s e c u r i t y  monitor ing,  b u t  t h e r e  a r e  two reesons w h y
t h e  arrangement was n o t  completely s a t i e f a c t o r y .  

a .  The S t a f f  Informat ion  and L o n i t o r i n g  CoEpany
had R d u a l  r - i s s i o a :  Obtai 'ning t a c t i c a l  i n f o r m t i o n ,  and 
ohecking radio s e c u r i t y .  '%atever t h e  o r i g i n a l  i n t e n t  i n  
s e t t i n g  up t h e  organiza t ion ,  i n  a o t u a l  opera t ion  t h e  obta in-  
ing of t a c t i c a l  information was t r e a t e d  a s  t h e  ariraery mis-
s i o n ,  end t h e  e f f o r t s  n p - l i e d  t o  its ucoomplishment d id  n o t  
c o n t r i b u t e  m o t e r i a l l y  t o  t h e  s e c u r i t y  mission.  Consequent-
l y ,  t h e  personnel  a v a i l a b l e  f o r  s e c u r i t y  n o n i t o r i n g  via8 
rarely first r a t e .  

b .  The only i n d i v i d u a l  i n  Seventh Amy who had 
t h e  e f f e c t i v e  s e r v i c e s  of  r e d i o  rroni tor ing personnel W R S  
the Army Commander himeelf, s i n c e  a l l  s u o h  personnel  were 
i n  the S t a f f  I n f o r m t i o n  cnc? 1 , o n i t o r i n g  Coripany and t h e  
s e r v i o e s  of t h i s  comy;any were r e q u i r e d  by Army. Comciand-
ers of subord ina te  u n i t s  were b e n e f i t e d  by  t h e  S t a f f  In-
formation and L o n i t o r i n g  s e r v i c e  only i n s o f a r  a s  they 
could make c o n s t r u o t i v e  uSe of t h e  s e c u r i t y  v l o l 6 t i o n  no-
t i c e s  which had t o  come t o  them through oomend channels ,
and, c f t e r  c a r e f u l  a n a l y s i s  of t h e  Ronitor ing logs t h e r e  
was a n  unfor tunnts  de lay  between any breach of r z d i o  d i e c i -
p l ine  and t h e  7 o s s l b i l l t y  of c o r r e c t i v e  a c t i o n .  Every Uni t  
c o w n d e r  ahone r e s p o n s i b i l i t y  It is t o  e s t a b l i s h  s n d  n a i n -
t a i n  r a d i o  n e t s  should be  r rovided  t h e  means t o  monitor  
then .  Y - - - _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - 

Etntement of' SiRnnl O f f i c e r ,  XXZIL Corp8:

9 c o n i t o r i n g  of f r i e n d l y  r a d i o  n e t s  w t ; B  never  adequn te  
due t o  u n a v a i l a b i l i t y  of s u f f i o l e n t  personnel. A s o l u t i o n  
would be the employment of mon i to r ing  teams not a part  of  
t h e  u n i t  operatinpp t h e  net ."  

S t a t e n e n t  of Signal O f f i c e r ,  X X I  Corps :
'Personnel  a v a i l a b l e  f o r  monitor i2g our own nQtS VJOS 

inaeequate  except  f o r  sgot  checking.  ihe enploymsnt of a 
s e c u r i t y  n o n i t o r i n g  d e t a c h e n t  i s  recomen?ed."  
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Statement  of L a j a r  Eugene P. Halp in  fonner ly  of sig-
n a l  Sec t ion ,  'Headquerters  1 2 t h  Army Grouh: 

"The followinff m o d i f i c a t i o n s  and bprovernents should be -
made i n  Very High Frequency equipinent: 

a ,  Improvement of antennas t o  provide a b e t t e r  match 
t o  t r a n m i s d o n  l i n e s ,  g r e a t e r  a i r e c t l v i t y ,  anc; increaseu 
strength t o  r e s i s t  high winds,  

b. Imynovenent of l i m i t e r s  t o  e l i rninete  anpl i tuae  
modulat ion,  t h u s  deoreaslag n o i s e  and in te r fe rence .  

a. Redesign of c r y s t a l  c i r c u i t s  t o  ,?rovide s t ronger  
end u o r e  s t e b l e  o s c i l l a t f o n s .  

d ,  Inprovement of p l a t e  t u n i w  condensor i n  t h e  t r a n s -  
mitter t o  reduce a r c i n g .  This  improverdent should Jnclude 
dus t -proof ing .  

e .  Itnprovenient of in te rconnec t ing  cables  t o  reduce 
n o i s e .  

f .  P r o v i s i o n  o f  power s u p p l i e s  t h c t  are s u i t a b l e  f o r  
cont inuous s g e r a t i o n .  '?he p r e s e n t  PE-75 i s  not s u i t a b l e  for 
t h i s  purpose.  A Nultichanrial  S e t  Such a8 t h e  JN/TRC-6 i 6  
more s u i t a b l e  t h e n  t h e  PJT/lRC 3 anu 4 f o r  us0 from t h e  moin 
eohelcn of A r m y  Groups enu Coclclunioations bone t o  Army Head-
auor te r r ; .  P.n i q r o v e d  pN/TRC 3 e n 8  4 should be used f o r  
hriny Group T a c t i c a l  Hea d q u a r t e r e  t o  Army IIeadguartsre, fron 
Army Bendquc?ters t o  G o r p  Peadquer te rs ,  End frmn G o r p  head-
q u a r t e r s  t6 ,:; :vis ion Eeaciouarters. u o b i l e  li&t weight
equipment pr idiw two t e lephone  channels and one t e l e t y p e  
channel  shoul be developed for use f r o n  l r iv i s ion  Head-
q u a r t e r s  t o  ~ Cb e n t e l  o r  corupurable heuuquurters,  ThioC 

should. be on a l i f f e s e n t ,  probably lower frequency range,
then  t h e  presen,  AN/TRC 3 and 4.  The Very high Frequency
r a d i o  l i n k  equipment i t s e l f  s t o o d  up w e l l  under mobile sit-
u a t i o n s  where moves were f r e q u e n t ,  bu t  great  d i f f i c u l t y  was  
experienced i n  proviaii ig t r a n s p o r t a t i o n ,  hess ing  and admin-
i s t r a t i o n  f o r  crows. The Very h i g h  Frequency team should 
be so equipped as  t o  e n a b l e  it t o  func t ion  a s  a se l f  
suffi o i o n t  unit,.

Statement  of iriajor O l i v e r  C .  bunbar,  formerly of Signal
S e c t i o n ,  Headquarters 12th 4-rin.1' Grow:  

"The f a c t  t h a t  Very High Frequency Equipment has baen 
w e d  s o  e x t e n s i v e l y  by ell echelons from corps  back t o  
Comiunicationa Zone, E ~ O .by t h e  Winth hir aorce ,  throughout
all 7hoses of t h e  campaign a t p e a r s  t o  be s u f f i c i e n t  proof
t h a t  Very Hieh Frequency is a l r e a d y  consiuerecl an i n t e g r a l  
p a r t  of t h e  communications system. however, i n  tho past,
t h e  s u b s c r i b e r  has  almost always been inforaied t h a t  he is 
t a l k i n g  over R non-secret  r a d i o  l ink,  thus  implying t h o t  
t h e r e  is  l e a s  s e c u r i t y  in  a Very Biph  Frequency o i r c u i t  t h a n  
t h e r e  1s in a wire c i r c u i t .  k f  F i e l d  hZa.ladunl 24-5 s t i p u l a t e s
t h a t  no m a t e r i a l  higher t h a n  f t R e s t r i o t s d f t  may be discussed 
over e wire  c i r c u i t .  Furthermore , i n t e r r o g a t i o n  of many 
G e m "  redia  i i l t 6 l l i g e n c s  men I n d i c a t e s  no aase of Success-
f u l  enemy i n t e r c o p t i o n  o f  Very Eigh prsouency t ransmissions.  
I f  it cnn bo ssnuned from this that  Very Eigh Jrequency cir-
c u i t s  a r e  e 6  secure  € 8  wire  c i r c u i t s ,  then t h e  users need 
never  know whether they o r e  t a l k i n g  ovtw wire or  rad io .  
T h i s  f a c t  can aseure complete i n t e g r a t i o n  of  Very high Pre-
quency i n t o  t h e  o v e r a l l  oommunications system. The n e c e a s i t y  
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- - - - - - - - - - - - -  

f o r  ex tending  t h e  use of r a d i o  l i n k  equipment from division 
t o  regiments end b a t t a l i o n s  was f i rs t  browkt out by First 
Army l a s t  Geeember (1944). The D i . & n a l  Officer, First United
Sta tes  Amy,  i n  conjunction wi th  the  Technical LiaisDn 
sectloll,  C m " i c a t  ions zone anu the OLT Laboqtopies
constructed a model Us- SCR-300's. It is not knmnJwDat 
success r e s u l t e d  from the  use  of the  set.11 
_ _ _ _ - - - - - - - - _ - - -- - - - - - - - - _ _ _ _ _ _ _  

s t a t emen t  of sipnai Officer, XX Corps: 
"I ahoum say., based on our experience in a corps, thet 

the vHF r a d i o  l i n k  equipment i s s u e d  t o  us uves suitable for 
i n t ee ra t ion  wi th  t h e  o v e r a l l  corflunicotion system, but  I v:oul~ 
l i k e  t o  q u a l i f y  t h a t  by saying tha t  there is  plenty of roDIII 
for imnrovenient. 

"h r  exper ience  w i t h  W r6di.o l ink  i n  Z Corps es
follows: rrrec o t  t h e  e q i l i p e n t  essent ia l ly  on loan from Third
US Army, one o r  two systems a t  a t ine ,  ana never had as aEny 
systems a s  we  wanted, Our se r ious  d i f f icu l ty  w69 tha t  OUT 
corps s i e n a l  ba t r ;a l ion ,  beinp: oreanized under the April,  1942 
Table, wes a l r e a d y  shor t  of transportation. "-6 received no 
addition81 t r a n s p o r t a t i o n  with t h e  Vf!F system end ha& t o  
aapropr ia te  a l r e a d y  scarce  2 1/2 ton  6x61s i n  whlch t o  n o a t  
the VIf l  and a s s o c i a t e d  equipment, T h i s  caused a seriogs 
t r enspor t s t i on  problem with US end t h e  only reason v:e got try 
WES t h a t  t h e  corps s igna l  b a t t a l i o n  had abproppriatetr e greet
deal of  cap tu red  t r a n s p o r t a t i o n ,  t l l l  OS which was pu t  t o  use 
hauling equipment OF inipediments. The action was so repic
that  t h e r e  was not  time f o r  shu t t l i ng  and we heti t o  use this 
addi t iona l  t r a n s p o r t a t i o n .  I enlarge upon th i s  because it WES 
o u r  b igges t  problem i n  conaeotion with VHF, I think the VtiF 
and associe t e d  equipment was more bulky then necessary. I 
would sueges t  a d e f i n i t e  program running throu&hout the gems 
t o  develop s n a l l e r  end l i L h t e r  W radio link equi,went be-
cause I am,c e r t a i n l y  convinced t h a t  there is a aefinite need 
for t h i s  communication equipment. It "saved our neck9 s 
number of t ines  when the  a c t i o n  was t o  rapid for the instella-
t i o n  and/or maintenance of wire to  divisions. KEF r & G i O  l i nk  
communication equipnent should be ernplayed t o  ana incluQiQ8 
combat o maland headquar te rs  in  arnored divisions &nu c a b a t  
team henilrluarters in infantry divisions.  I f  snallsr an5 
l i c h t e r  equipment can be developed, I should raommdid i t s  u6(s 
a t  even lower echelons. 
. "Although bulky, the VHF equipnent we hac lent  i tself  
quite r e a a i l y  t o  aiobile s i t u a t i o n s .  of course, t h i s  w i g -
Rent has  t o  be spo t t ed  on high ground anc. a t  t h e s  there .mS 
8we l i t t l e  d i f f i c u l t y  i n  g e t t i n g  i t  t o  such high t?fGuna* 
Powever, t h e  2 1/2 t ons  6x6 was sb le  t o  negotiate alnost a Y  
kind of t r a i l  o r  roac so most of tile tb .e  it wes possible t o  
@et t h i s  equipment on s u i t a b l e  hieh grouna in  t h e  vicinity of 
the CP. The b i g g e s t  hurdle from the  view point of ~ o n s ~ p t l s o n  
of t l n e  was t h e  cons t ruc t ion  of satisfactory VJire clrcults frm
the VFT s t a t i o n  t o  t h e  switchboard. Another weakness Was the 
sliortabe of VF~Fr a d i o  l i n k  equipment. cecerally W * ; ~ € J  w e  
c i d  n o t  hrve s u f f i c i e n t  s e t s  t o  a f f o r d  inStallation at a new
hm.%ion bcf'ore too r in@ down t h e  016 location. I should say 
that wi th  d u p l i o a t e  equipment f o r  !'leap fro@.Eing" and uvith 
Smaller ond l i g h t e r  equipment, the  p o r t a b i l i t y  would be 
fac tory  f o r  fast moving s i t u a t i o n s , "  - _ -_ _ _ _ _ _ _ _ _ _ _ _ - - -
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Statement of Sipnal  O f f i c o r ,  XV Corps: 
I n  answer t o  t h e  quest ion - *'Is tho prnsent type of 

Very High Frequency rad io  equipment s u i t a b l e  f o r  integration
with  overell communications systems?'c 

"Yes, it provides a r a p i d l y  i n s t a l l e h  end r o l i e b l c  
caraolunication channel and, a t  timos, t h o  o n l y  fkas ib le  meens 
of e lectr ica 1 c onununicatFon. 

"ImproveLients a r e  sugpcstea 8s fo l lows:  
R .  An antenna system t h a t  is nore rap id ly  c rbc tcd  

end, In  the  derk, more e a s i l y  e r e c t e d  thoo t h e  present  
antenna sys toa .  

b. Single d i a l  t u n i n g  c o n t r o l ,  o r ,  in any m i n t ,  
r j d u c t i o n  i n  the present  numbor of c o n t r o l s ,  

c.  Provision f o r  UBO of  110 or 220 V, AC, with 
more f l u c t u a t i o n  to le rance  t h e n  t h o  prescnt e q u i p " .

d. A channel o q u a l i z J r  t o  c o r r c a t  g a i n  of i n -
d i v i d u a l  chennols whdn suverfll (more then t h r e o )  r e l a y  
s t a t i o n s  a r e  i n  a c i r c u i t .  

e. Lighter  and more compact o a r r i u r  equipment. 
f. A PE-95 to bo s u b s t i t u t e d  f o r  pE-75'~a t  

h igher  headquarters  ( o o r p s )  tdrluinal s t e t i o n .  
g. A widur frequency r ang t  i s  rtiquirbd as i n t e r -

f e r e n c e  Prom o t h e r  VEF c o n s t i t u t o d  R serious problem. Part 
of t h e  in tor forenco  was from nearby lrKF and aould n o t  always 
be pred ic ted  due t o  i n t e r a c t i o n  of s s v e r a l  s e t s  i n  cne mall 
phys ica l  area. 

h. bevalop light weight power supply and o a r r i e r  
equipment f o r  use of small units and the airbornu troops.
verefeht of the  present  VHF equipment exoept antunna ana 
c a r r i e r  equipment i s  s a t i s f a o t o r y  f o r  subjec t  troops.tt

I n  answer t o  quest ion ";#hat is tho lowest soholon et 
which Very High Frequcncy l i n k  equ ipwnt  should bd omplcyt;d?lf

ttPrusent7-squipmentt o  ind.ucie d i v i s i o n  headquarters,  
Liehtweight VKF and c a r r i e r  e q u i p m n t  t o  inoludu i n f e n t r y
r e @ i m n t s . *  
__--------_--_-----------I-----

St.atemant o f  Signal O f f i o s r ,  Seventh US Arne: 
"The p r a s e n t  type of VEF equipfitat  'such as AN/TRC-3,

AhT/TRC-4, anu A N / T R C - ~ ,  ore oonsidured i d u a l  l o r  i n t e g r a t i o n  
wi th  over811 cannunlostion systcins. Although t h i s  equigmcnt 
is bel ieved i a e d  , t h e  fol lowing sugeest ions end c r i t i a l s n a  
a r c  o f f w e d :  

a. Qor AN/TIIC-3 and 4 e q u i p " ,  t h e  powfir
equipment is unsa t i s fac tory ,  The PE-75 uacd in p a i r s  whtn 
supplying c u r r e n t  t o  an i n s t a l l a t i o n  has a runnim pcr iod  of 
t h r c e  ana on0 h a l f  hours. T h i s  aa8ns a t  any one i n s t 6 l l a t i o n  
on i n t v r r u p t i o n  of aorvice c w r y  t h r e o  and one h a l f  hours  
laStinpI from one t o  f ivc  seconds. Tho mul t ip l iou t ion  Of 
thLse i n t o r r u p t i o n s  i n  t h e  s c v o r a l  i n s t a l l a t i o n s  i n  any
aystun ( t o  inc lude  rsnotci c a r r i t i r  and rbpcstor  6qUipfnfjnt 
pYOVidlng a c i r c u i t )  makos t h o t  c i r c u i t  unsa t i s fao tory  
esptsoially for tel-etypb. 0thr;r objec t ions  t o  PE-75 a r e  high
incidence of  ruaintbnana6, vo l tage  i n s t a b i l i t % y ,  ana hand 
cranking,  

b, Tho following chsn&os i n  power equipaunt ere 
rooarionded : 

(1) That two power units be furnished p u r
s t a t i o n ,  oaoh capablb of dolivuring tln! 6 0  ki lowat t s .  

( 2 )  T h a t  tho pwor u n i t s  be t r a i l a  mounted. 
( 3 )  That a switching pans1 bu providttd f o r  

ins tan taneous  c u t  over, 

- 3 -



\.t) ?hat the gaSOlino tank haw s u f f i c i e n t  
c a p a c i t y  t o  p r o v i a e  for e i g h t  hours  continucus running .  

( 5 )  That t h e  u n i t s  be s e l f - s t a r t i n e .  
a. It i s  a l so  suggostGd t h a t  where 8 i x  o r  mor6 

t m m i n a l s  era i n  USC, as a t  army group OT army hoadquar ta rs ,
p r o v i s i o n s  bt; made t o  ssyoretc t h 6  t r a n s m i t t m e  from t h e  
r u c e i v e r s  t o  e l i m i n e t e  i n t o r f e r u n o e  bttween tk two. T h i s  
c8n bt accomplished w i t h  t h s  p r e s e n t  equipment but d i f f i c u l t y
i s  uxparibnced in c o n t s o l  and a n g i n e c r x g .  It 
_ _ -- - - - - - - - - - - - - - - _  - - - - _- - _ _ _ - _  

I_S t a t t m n t  of' Signal Off ioo r ,  V I  Corps :  
"lt i s  suegcs tcd  t h a t .  Vl?F radio l i n k  equipment and t h c  

c e r r i a r  cquipincnt usvd  w i t h  it bo permanently nountcd i n  a 
v e h i o l t  of hieh m o b i l i t y  an& of such type  as  t o  pssruit  com-
f o r t e b l c  c o n d i t i o n s  for i ts  opera t ion .  Such a vahiclu should 
c o n t c i n  t h e  nLccssary e q u i p m a t  t o  servt. d i t h c r  as a t e r u i n a l  
s t o t i c n  of R system or e 6  a r a l a y  s t a t i o n  within the systtm.
It i s  recofiuic)ndt;d t h a t  LhG complota combination tormlna l -
r e l e y  s t o t i o n  bc; dusipnated and i ssued  a s  the u n i t  of VIIF. 
This s u g v s t l o n  i s  beset3 e n t i r e l y  u ~ o nt h e  eixperisnoc gained
f rm t h e  t a c t i c e l  us5 V I  Corps m d e  of VIlP squipment aur ing  
t h e  pe r iod  15 Llarch 1945 t o  9 :,fay 1945. Technical ly  thc 
AFT/TRC-l and CF-1 uscsd h t w i e n  corps and div is ton  was ex-
t r e m l y  s e t i a f a o t o r y .  Two tGrmfnal  s t a t i o n s ,  one a t  c o r p s ,  
scd ont  a t  a i v i s i o n ,  wer& s u f f i c i e n t  i n  nuarly all ca3ws t o  
providc  tho t a l k i n g  c i r c u i t s  ena on6 t e l t t y p e  circuit which 
were s u f f i c i e n t  t o  mcret t h c  c o m u n i c e t i o n s  needs u n t i i  l a n d  
l inos  werL I n s t a l l b d ,  It vms nacossary t o  q u i p  each  s t a t i m  
a s  both a tarm?nal B t a t i o n m a  us a r t l e y  s t a t i o n  i n  or86r t o  
provide r d a y  s t a t i o n s  t h a t  v i a e  uecd on occasions.  Ths 
prilecnt t y p u  of V" r a u i o  link Gquipiamt has bcen proven t o  
bs suitable for i n t e e r e t i o n  w i t h  ovure l l  c o u u n i o a t i o n e  
s y s t e m .  It was f irst  usud botwben F i r s t  US Amy Heariquar-
t t r s  on thu Eorfilandy boachhhciaa, an6 F i r s t  Tis A m y  Roer  
Echtllon on t h c  Isn&lish c o a s t ,  pcrmi t t ing  teltrtypc; t r a f f i c  
t o  any B r i t i s h  or American haadquartxs in E q l a n d ,  Bith 
VT Corpw,at onb t i m h  a w i n g  t h e  B3t t lL  of GbWny, it wa8 
g a s s i b l a  t o  t a l k  t o  P a r i s ,  i r anca ,  frou d iv is ion  hoadquar tc ra ,  
u s l i q  f o u r  Echolons of radio link Gquipmnt:  a i v i s i o n  t o  corps8 
C O r r J S  t o  E r m y ,  a rmy t o  ormy group,  an8 army group t o  Peris,
The a l t s m a t i v c  l ac  of l a n d  l i n k s  and radio  c i r o u l t a  betwecjn 
any of t h b  h t u r n e d i a t u  hoadquar turs  B&mGd t o  btl J u s t  88 
p r e a t i c a l ,  excupt  t h e t  r a d i o  l i n k  waa mom dEpondablv on ell 
occ e s s  i o n s  . 

"A p r e c t i c x l  ooiploymbnt or t h o  prasent  typc VHF r ad to  
l i n k  cquipriiilcnt can  h6 nindt e s  far down t h e  chain o r  cnmmand 
as d i v i s i o n  bxidqunrtors. Thc nuTAba of f ruquencios  now 
avei lebla would iiot p a r n i t  t h c  us6 of t h t  same modbls a t  
a r i y  group,  army, oorps and u iv io ion .  A VIFF rar?io l i n k  s a t  
2cs&nLd for siolilar o p c r o t i o n  t o  thG AN/TRC-l, t h a t  ISt o  
provia .  a t  l c a s t  two t o l k i n g  o i r c u i t s ,  small  mnough for  
opera t ion  i n  e forward rogimcnte l  cannlan6 post,  and o p t r a t e d  
on f r c q u e n a i e s  t h a t  wbuld n o t  i n t a r f o r o  wi th  tho KqY radio 
link equiprnbnt being used by h i g h t r  ucht lons would be t h o  
answdr t o  a Div is ion  s i e n t l l  0 f f i c 6 r ' s  problem o f  maineeining
cont inuous v o i c o  c o m u n i o a t i o n  with rcgiiqants. unlsss BR 
L c t i r c l y  d i f f o r o n t  type of c,quipniunt is usud within t h 6  
d i v i s i o n ,  VIIF red io  l i n k  q u i p m u n t  is rocomucinded for tm-
p l o y m n t  o n l y  t o  d i v i s i o n  level. 

ltTh* v" raGio l i n k  e q u i p a n t  u w d  Ln Corps W E 6  
instollcia i n  m o b i l G  vens s i n i l a r  t o  t h b  Ordnanau Small Arms 

- I C - 




Repair  Truck ana d i d  therefore  lend i t < s d L f  t o  t h e  very
rap id  s i t u a t i o n s  t h a t  occurred. ‘.“m c a r a f u l l y  plaiined and 
CxucUtad, t h e  umeb of a i v i e i o n  oo~rmna p o s t s  were mad* 
w i tho u t  i n t e r  rGp tion t o  te lepkrone co r ~ u u l oetion batween 
corps an8 d i v i s i o n  ooniiRandcrs. It proved t o  bc depbndablo
enouth for tho corps comander t o  speed up t h o  advance of‘ 
.the corps without jeopardizing oouununications bcyond a 
reesonablb  risk. This is a f a c t .  Cowever, it is  pointad 
out that very, very c l a m  l i a i s o n  and undcrntanding m a t  
axist bc tvmn t h t  sif.ne1 officers and tlu cwii&a2exs of corpk
and d i v i s i o n s  i n  oriier t o  nake t h e  ffiaxiinum us o of a d d i t i o n a l  
m o b i l i t y  through VIIF radio link _ _ - -- - - - - - - - - - - - - - - - - - - - - - - - - - _  

Stc tunant  of Orf ioers  o f  thti  ReOio brtinch, Colaunidatian9 
Divis ion  OCSigO, TSXET, regardine t h e  i n t e g r a t i o n  of V e r y
k i p b  rrrc;o,uencg r e d i o  l i n k  equi2ment with t& ovorall oammuni-
c a t i o n s  systccn:

“ I n t w r u t i o n  with t h e  LT/TI?C-~ tvrtJ eou iumnt  ie far 
s u y e r i o r  to t h e t  poesibltj vrith t h e  A N T h C - 3  a h  A;”r’/TRC-B-
types.  Equipmcnt should bo raaucoa in size End aei&ht,
o p e r a t i o n  should be s i .Qpl i f iad  fine power u n i t s  should be 
lziprov;-d. Raoocnond variablc frcquency o o n t r o l  n i n l l a r  t o  
mcjthod used i n  AF/TRC-8 bs employe& in :.reforenee t o  o r y s t a l
c o n t r o l  usad in  AU/TRC-3. Continuously var iab l f i  frequency
o o n t r o l  woulc onable oparating psrsorinal t o  avoid i n t t 1 r f 6 r ~ n  
t h a t  o f t e n  r a n a e r s  VE?F c i r o u l t s  unusEble due t o  lack of 
p rope r  c r y s t a l s  a t  tt.0 var ious I n s t e l l a t i o n s .  I n  the 
Europcan Theatbr it has provad v i r t u e l l y  impossibla t o  provider 
s u f f i c i o n t  c r y s t a l s  e t  tho  r a l s y s  end terminals t o  i n s u r e  
cont inuous opLration &void of in tor fursnco ,”

I n  refi irsnoi t o  VEF equipment end f e a t  moving sbtiuatiana;
“ideay nobile i n s t t i l l a t i o n s  W a c  ma00 and these often 

proved very  sPt i s fnc tory .  Howvcr, a 1:It l o r  mekink mobile 
i n s t e l l a t i o n s ,  min ia tur ize t ion  of squipmunt , u t i l i x a t l o n  of 
EI f o u r  whcol 1 1/2 o r  2 ton t ra i lor  far urounting, and: the 
d u n l o p a u n t  of e s u i t u b l u  sntonna would erectly unha~aet h e  
V S ~ U F Iof tha rad io  l i n k  for r e s t  ravine s i t u a t i o n s .  l f o b i l l t y  
was l i m i t e d  t o  a ccsrtain dagruei by i n a b i l i t y  of stsif o f f i c e r s  
t o  adaque.taly p l a n  bnb unginr;or thcrir o i r c u l t s .  More 
t r a i n i n g  in this work i s  hcodod, fo r  b u t t d r  engineering
s t m d e r d s  m u s t  he E;doptod by nll V” staff plannars,” 
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Sta te r ien ts  given DeJovJwere i n  answer t o  the uueet ion- "1i;ere personnel  and 6qUipen t  furnished you on T)c En& R,
basis e d w u a t e  for the  sucoefisful  perfor.:.ance of your  ni,?-
sion 8 s f a r  a s  r e d i o  co-xu?uoio::tion T W S concerne6'i F ~ G O C ? ~  
o i t g  some e p e c i f i c  examples. 

Ctatement by SiKnal Officer. XXIIJ'Corps:
T x i e t i n g  T/O anfi JZ vere  ater,uete Cor opsrntinl, uEeer 

nomcl condi t ions .  Very o f t e n  the  s i t u a t i o n  i w s abnor;.r,l
and t h e r o  we9 i n s u f f i c i e n t  personnel and equiyisnt  'GO k-ae-
16 t h e  job. Zxample: In A p r i l ,  1645, XY.T.11 Corps I~F,S o;er-
s t i n g  with six divisions. .  This neoesaitateG t k i G  U ~ Rof two 
c o m a n c  nets. It wfi8 a l s o  n e c e ~ 8 r r vt o  ssnt redios  cnd 
operating t s n m s  t o  two eni;insar groups. Twelve hours of 
cont inuous r a d i o  opera t ion  f o r  one overttor Y C S  the  r u l e  
rather than t h e  exception. Thirr materially decreased t h e  
e f f s c t i v e n e s s  of t h e  e n t i r e  ra t ' io  opere t ions ,

W? and guard Cutv  yos rer:uirec' f o r  h iphly  t r s i n e d  
r a d i o  o p e r a t o r s  f u r t b r  reCucinp t h e i r  s t renf l th ,  11 so lu -
t i o n  vroulc! be t h e  usti of' a s e r v i c e  p la toon  f o r  euoh dut ies .  

:Vo provis ion was mad6 i n  t h e  E.i:nal Bat ta l ion  T/O f o r  
VRF operators. Fsrsonnel r6fIuir&a t i s  tsken f r o m  0 th6r  
s e c t i o n s .  Training provided ;or t h e  v.ork was V E ~ Vbrief  
rind inadacuate .  re rsonnel  for  th i s  work should be c 6 b s d  t o  
th6 T/O.'' 
_-_L---------C--I-------------

Stateff ient  by EiEnal  Dff icer ,  V I  Corps:
"m. In both th6  1st  Arr3ored ant th: EZ Rmorcd Livi-

s i o n ,  the r E d i o  s e c t i o n  of t h e  e i v i s i o n  &ignal  con:?sny v a e  
inedcquete  t o  pc-rforn t h e  nisaion. Threo additionti1 TCR-
999 r a d i o  sGts t i t h  mews vor3 eddocl t o  t h e  142d !.rr.orse 
S i g n a l  Company of tho 38 Brraorcd i d v i s i o r .  p r io r  t o  th6 in -
vas ion  of  RornanBy, France, unorjr t h e  first UF Army. AdC-
i t i o n a l  optirstor pcirsonnel ana C:: s e t s  wcr6 added to co~qbtit
oomand heaC?uartors,  and i n  several othcr p l a o ~ si n  t h o  
d i v i s i o n .  Recoamndptions for th&6 been sub-chewcc  IXIVC 
mitted sov6rG71t i m ~ eand should bo b v a i l s b i i  c t  thE Officc 
of t h o  Shief SiFnol  Of f i ce r ,  ' - a f i l ln&m,  L, C . ,  €t~,1st 
Armored. Divinfon, Pnd J'q, 2d dmorar; Division. Ths T/C
and T/E b a s i s ,  ~ Q G Dt hourh  i~2.dc;~wt.ein th-; case8 mnc ion-
a d ,  i s  p r e f e r r ~ dt o  bny o t h w  tvpo boa i s  of nutllority ana
i s e u e ,  
c - - I - - - - - - c - - - - - - I - - I - - - - - - - - - - -

S t n t m s n t  by Eigne1 Clfficcr, 2X Corps:
WJ. Gcnerallv snookinp f o r  tho s iFna l  b e t t a l i o n ,

they  hntt s u r f i c i c n t ' r e h i o  S t i 8  if tba ro  wrCi no reprd f o r  
t v p s  end p h y a i c e l  c b r a c t f i r i s t i c s  of a e t s  but i n  Rctual  
a p p l i o e t i o n  t h c  su .rig of n o b i l e  L-ind s u f f i c i c n t l v  powor-
Tu1 r a d i o  s a t s was inadocuats.  Thi rd  TTP brrtg furnieksb us 
SovGrel axt rn  SCR-399 s c t s f o r  axnaplfi, end during t h e  
rapid rcovement of August, 1944, and Fgain i n  E'orah end 
A p r i l  of 1845, e x c e l l e n t  use WEIS made of theae 6::tra snd 
above T/G ond 3 r ad io  sets. There were op. ike Tfl fox the 
corps s i g n a l  battalion some f o u r  SCR-1'17 rodi.0 aetv.  They 
were user¶ very l i t t l e  una were i o  a f f e c t  excess berpfP.3qebe-
0 8 ~ 9 0they do not lend themaelves vie11 o s i n s t a l l e d  vehic-  
u l a r  raa io  s e t s .  I would say t h n t  t h e " C R - L ~ ' ~did not POY 
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f o r  i t s e l f ,  Gn t h e  o t h f r  Piand f o i r l y . g o o d  made opuse ~ 8 s  
the CCR-193 which vas  mounted i n  3/4 t o n  C&Rs. The d i f f i -
c u l t y  w i t h  t h e  "CR-193 is l a r g e l y  in t h e  mat te r  of b a t t e r y
chspginf .  &-I caaee where t h e r e  V j F 3  such use of t h i s  ve-
: - , icuioi- instal led r s t i o ,  t h e  veh-iohle notor  ha8 t o  be kept
running as P m a n s  of c l i ? r ~ i q  thti  b a t t e r y  ecZ t h i s  csr-
t P i n 1 i r  ~ n ssn uneconomical novier E lan t  fr?r t h i s  purrose.  I 
ieconniend continued ex:.erImentation i n  the mct t s r  of vehic-
uls;r  rzd ios ."  
_I----------------------------

:'t?tem*ent by Radio Off l c e r ,  94th Eisnnl  3 a t t ~ l i o n :  
'l:lder:uate Fersonnel r e a u i r e n e n t s  t o  ope r s t e  the  corps 

e-n.6 diviLqior\ t s r o i n e l s  of a V P  l i n k  a re  found in tvco E? 
6ne SC team.  For the eGuiprient t o  be maintained i n  

t h e  b e s t  o p e r a t l y  oondi t ion,  it shoul6 be i.sruet t o  t h e  
l i n k  c a r r i e r  ;1 toon on an orgpgiza t iona l  b a s i s  ins teud  of' 
r'rom c n  3sr;y pool .  Severc l  pieces of ew.i : r~+~ntp e r 6  opera-
t i p g  only 605 of t h e i r  Eff ic iency aue t o  tho foot  t k m t  t h e  
.snrie s e t  or tubes  hod been i n  c0nl;inuous uFe with t h e 6  or 
f o u r  d i i f e r e n t  corpd and no W e  operat lon c h s r t s  hed been 
forwarifee with them, tube checker  cauls n o t  skwv t h e  ao:II  

t u a l  c o n d l t i o n  of  t h e  tubes  m a  tPeg were r651l~oeB con7lete-  
lg i n  I11 Corps t o  insure  correct,  operat ion.  Opwator
ixiintenanoe MIS ,:lso lax  C U E  t o  t h e  m e  of "borrowed' equip-
n s n t , 

The T/@ nllovienoes for  the radio  Flctoon tips 42 opera-
t o r s  und nine a r i v e r s .  The TIE Hlloimnce was tkrree PCR-
3892, four  FCH-193s  and Tour CCR-188s. 

'The SCR-188s viere u n s ~ t i a f a c t o r yf o r  our Dur::bse m i n  
1 - r  beoause they IcckeC n o b i l i t y .  The ?CIi-36€ proved t o  be 
t h e  only r a d i o  s e t  t h a t  V R B  m n p l e t e l g  eeTandshlEf. Luring
tbs :irdennee o p s r e t i o n ,  eevoral ormore3 Pivieion were an-
g loysd .  Their  unexpected nove into t h a t  seator d i d n ' t  al-
lov t i n e  t o  r e a s s i q n  f r 6 ~ u e 0 c i e s  end 28 a r e s u l t  s t a t i o n  
i n t e r f e r e n c e  w s  st  B mctrimur;. It m s  impossible t o  oper-
a t e  Gnv s e t  depenCiib1.y aurin;; t h i s  t i n e  e m e l f  t h e  PCR-
?SF. 

'f.fter t h e  c r o s s i n r  of the 9liine Xivsr the 111 Corps
advenca va9  BO r a p i d  tLt AEr: r a d i o  v m s  u t  times the only 
y e e n s  of c o r % ~ u n i c e t i o n ,  The r r d i o  Idotocn ant e r , u i g n m t
?ma split i n t o  t u 0  ycr te .  One hn l f  f o r  t h e  111Corps T a b  
t i c a l  Xaadquarters end t h e  o t h r  for  SI1 C o r p  ;'ah. Thi :  
onusee the oyrzqtors  t o  r;orlr EEI Sigh as fifteen t o  eight-
een Lours a dog , :b i le  vue were cdvcinoing. 

- 1 . : ~  fount  tht it vz'ss necar:sosy t o  prah tc in  o. c e n t r a l -
l y  locnteZ 2 o i n t  for c o o r t i n e t i n n  a l l  rad io  t r c f f i c .  The 
p e r s c n n e l  ani: equi:-cient requi red  f o r  eecli echelon V R S  s i x  
rodio o p e r a t o r s ,  one PCR-342 r e c e i v e r ,  one DD-73 awitch-
Soerd 2nd one t e l e t v p e  tileohin6. TkAe"Cb-342 receivfir was 
used fox c i o ~ i t o r i q ~t h e  t a o t i c a l  e i r  n e t s  t o  zrovi.de in for -
mation f o r  G-2: Air.  

s'%o Lrunk l i n e s  t o  t h e  oorgs soiitchbor,rcl and I g c a l
lines t o  e l l  c'isperscij rct'.io sets were connected to the 
38-72.  ''.e h-d direct TT cowur- icnt ion r Stll message center  
50 t!wt t r a f f i c  could be j.mediete1.y hnadled between t h e  
t a o  r e a n s .  Thla i n e t 5 l l o t i o n  ~ " ~ 1 so o l l e d  t h e  R e d i o  Center 
rnC Lsd oomplete oon t ro l  of' t h e  rrjGio s i tun t ion .  

'Durinp, I n  corps' osvence i n t o  cerrtrul  Germnv, it 
1 ~ ~ 8  one n e t  c o n t r o l  s t z t i o n  coulc? not handle iounc' t h a t  
a l l  ts f f i c  t o  the 8ivialons.  Thgrefork'r o ink  t o  Folnt '  
Pet*Tins e s t a b l i s h e d  w i t h  bboh 6i.vieion. -AI€btntions"wer6 
r e  u.ireP t o  bfi i n  continupus. STerrition. There were t h o 8  
when % d i v i s i o n s  vlere out of range  of o u r  SCR-399s. We had. 
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to our  PCR-79Cs frorr! on6 n e t  t o  acothsr i n  order t o  
p a i n t a i n  cont inuous comiunio. tion. The s i t w t i o z l  could 
b v e  been greatly nl lev ia tec :  ht,a we bben pllowea ten  CCR-
3996; two ECR-193' e V , o U l a  be b e n e f i c i a l  Tor reconnfiissancs 
work.;' 
C_-LL--.----------,---_-I 

Sta teKent  by S i E n a l  Off icsr.  I;l-I Corps:
T b d i o '  crmnuniohtion p e ~ s o n n e las al lowei  by T/C w r c  

ader u a t e .  Thesubs t i t u t i o n  of four 5CR-339 rsBioa Tor t:ie 
four ECR-1CB r a d i o s  allotved hv T/G d E 11-18, 13 Geoaqber
19.13 i s  rem-meneed. hs on a l t e r n a t i v e ,  two c C F ~ - l s 3 end 
tvo FCH-399 r a d i o  sets coulc  be Subs t i tu ted .  This reaofl-
=enfis t ion is  bnRed on the lnok of portability :.na loas of 
secur i j iy  due t o  t h e  Entenno of t h e  PCR-108, 

TtSoue d i f f  i c u l t g  was experienced i n  recelvin? c i p n e l s
of suborb ina t6  bsedt luer ters  using r a d i o  s e t  9 C L i 7 7 .  

S t a t e r t e n t  by Sipmi1 O f f i c e r ,  W I ,Corps:
';Tk6T/O 2 ~ 1 8 8i n o d e ~ u r t e .  '% usad t??o extra s e t s  

SCR-'599, one eztra. set ECR-499, on6 ext ra  s e t  PCR-506 and 
f ive e x t r a  s e t s  SCR-193. The SCR-89Sts tnd  %ha SCR-4SS 
were inveluable when d isp lac ing  aorps C?. Tho SCR-506 and 
tho FCR-195's wr6 used by oorps l i r i s o n  o f f i c e r s  t o  sene 
i n f o r m t i o n  f ron  f ron t  l i n e  u n i t e  t o  Cor,-s CP:: 

Ztstomnt by Colonel  T. 11, P:cddoclr,e, f o m e r l y  Chiei'. Con-
munications Branch, Si7,ncl. St=lgt&,krry Group:

#!This i s  D long s t o r y ,  involving unozpecttd demncis ,  
suah a s  the G-3 (air) r+nd t h e  G-2 ( a i r )  n c t s ,  . ' T8  f o r c t ,  
e t o .  " ' i th  our 12 SCR-399, T/$ 86t9, plus 46 i ;vslturtl lg oh-
% n i n e &f r o 3  the 3187th ( o r i g i n c l l y  used f o r  ti.,^ fi-5 (cir)-
6; bslnnc6. f o r  VS-BX l i n k s  whr,ro VJC v i a %  t o  h n e l o  both 
ends), Y J ~would hnvrj baEn Ebout r ight .  Thz 31058 hLlpo8
ou t  p r i o r  t o  r e o e i g t  of t h e  '5187th's  l n n t  20. Bn n r g u m n t
develops 6s t o  whtithcr conior  hsnAruartcrs  ohculd m n  both 
onas of a l i n k  os u l l  s t s t i o n s  i n  n n0t (highcs hcaGr-uurt-
e ra  levsl). This  ap: liirs QlSO t o  rnd io  rc lny .  I px-sonal-
ly t h i n k  t h a t  tjdoh h ~ e f r u a r t s r sshoul6 htXG F'.rsOtUlel and 
s?uiFnGnt t o  do s n t i r o  job  E t  hcedc,u;:rtars rnd mu roloy
s t n t i o n n  t o  lower cch6lons. Kowcvcr, t h i s  c ! G ~ n s ,  t o  con-
RBPVG personnel  and txuipnon't,, a T h G 6 t x  5001 v i t h  person-
n o 1  (end 6quipner.t) atceched t o  lower hetir.u:lrters f o r  
d u r a t i o n  of need,, '  
- - - - - - - - - - - - - - - - - - - - I __C_____  

Stntemont  by E'ajor Bund forr:ierlv memxr of RcDio ..nd Ro-
dor Groun, Sipnal  S e c t i k ,  I k ~ i d c u r t e r s ,  12th A m y  C-rOUp: 

t i o n  e x i s t s  t h s t  i s  s u i t e b l c  f o r  t h e  ?ur oee. Two s i p e l
o p e r a t i o n s  b a t t a l i o n s  were originally aastgncd LQ Yead-
a u e r t e r s  l a t h  Army Group, b u t  t h e s e  era toteLly i n a l e -
g u a t e ,  oonteining only rranuol 1:orse operL:t.irs sn8 twelve 
r a d i o  S o t s  9CR-399. RQdio s e t s  8CR-133 nnC BCR-177-B f u r -
nished t h e s e  two ba t te , l ions  nere little or no use due tb 
t h e  d i s t a n o e s  involved and necessity f o r  r w o t e  c o n t r o l  
o p e r a t i o n ,  Ho VET personnel 'viere i n i t i a l l y  a v a i l a b l e  t o  
Eet36C,UzUterS 12th Army GrDup, thougk i n  August, 1944, 



one-half XF team and two EO teams were secured. n e s e  
supplerented by persomel from replacement battalions 8n 
overstrength t o  t h e  S i g n a l  S e c t i o n ,  Headciuusrters 12th rrhy 
croup. This l e t t e r  personnel. were r a d i o  repeirmn,  who how-
ever, were not  t r a i n e d  on V@ eh.uipment. The e r r iva l  of the
3 ~ 8 7 t h  S i g n a l  S e r v i c e  B e t t a l i o n  i n  January 1943 FSrtiellg
ol levieted t h e  €E' shor tege ,  bu t  no RTT personnel or quipment,
which wa6 bedly  needed Were "3 ava i lab le  t o  the head-
punrters. The 3186th Aignel S e r v i c e  B e t t R l i o n  errived i n  
!'arch 1945 t o  ope ra to  VIP equipment and Detachment A ,  3190th 
Signal S e r v i c e  Coapany a r r i v e d  in June 1945 to operate s-
equipnant. If t h e s e  u n i t s  had heen ava i l ab le  p r i o r  to the 
invasion, muah Of t h e  d i f f i c u l t y  snoountered ix rfidio c0-u-
icat ion would have been e l imina ted ."  
_ - c - - - - - - - c - _ - - - - - - - - - 
 - - - - - - _ _ _  
Statement b Si rno1  O f f i c e r ,  X I 1  Carve: 

1lXa: %oren t rcnspor t a t ion  f o r  equipment ana personnel 
i n  bo th  F3' end VIlLF r c d i o s  is  needed. I n  eedt t ioa ,  there i s  
a shor tage  i n  pereonns l  and equipment f o r  V# i n  operation 
such a s  were c a r r i e d  o u t  i~ t h i s  t h e e t e r . "  
-,. - - - - . - - - - - - - ,.- - - " - - . . - - - _ _ _ _ _4 

Statercent & g i n n a l  O f f i c e r ,  XV Corps: 
"No! This Headqutrters was issued 5 SCR-399, 4 Em-193, 

End 4 SCR-177'. Tha l e t t e r  se ts  were almost ueeless and two 
or more of t h e n  w6re alweys deod-lined. This Headquarters
opar&tefl 6 n e t s  which nac6ae i t a t ed  usG of 12 sets when the 
CF ane  advance &T were i n  operation. The f a i l u r e  of th6 
Xi?-177 o f t e n  upse t  t h e  radio pictux6 and f o n x e  chmges a t  
cnkward moments. 

"It is suggssteti t h e t  Corps! T/3 be  ohanged ta include 
10 SCR-399 p l u s  4 SCR-193 o r  SCR-188. Preccding would per-
mit 6 nets plus advance CP to operate and 18aV6 2 sperm or 
sets for s p o c i s l  job8 a s  r e l e y  s t a t i o o s ,  l i a i son ,  6t0,

"Pr6Ceding problem should be studlod and stondsrd rmots  
control u n i t  devised.  aLq,g6Sted is 0 van type  vehicle 
epuipped r l i t h  ope ra t ing  desks and sepa ra t e  AC power supply
such as  P3 95 p l u s  s t o r a g e  b a t t e r y  eupply t o  permit BG-312 to 
be u t i l i z e d  i n  l i e u  of BC-342. A t  k E 3 t  3 reoelving positioos 
should be equipped with a b u i l t - i n  loop  antenna t o  he ip  d n -
r d z o  i n t e r f e r e n c e .  Balanco of r ec6 iv6 r  posit ions should b y e  
R good all-wave o r  u n i v e r s a l  ontenna with euitzb16 dlstribut-
ion system. The van should have b u i l t - i n  te le type end te le-
phone pOSitiOn5, 

'"I!ransmFtters should be  deul.gned t o  work on remot€ con t ro l  
without i " G d f ~ t 6  opere to r  supcrviaion for periods of 6 h o w  
or more4 

"K'eying units should be designcd t o  work up t o  f i v e  miles 
on W-1008, or lonqor  on llnos of lower rtisistonco (Spiral
Four) nnc should be s imple ,  and f o o l  proof,

"A van similar t o  t h e  one a t  thc receiving l oca t ton  should 
be o v a i l n b l e  at t h e  t r ansmi t t i ng  looa t ion  t o  b e  u56d 10 
the keying l in t j s  f a i l . "- - " - - - - - - - - _ _- - - - - - - - + - - - - - - - - -

Stt1t611lGfi% & S i ~ n a l  Of f i ce r ,  Thi rd  United S t ? t O S  &?E: 
'lPtirsonnel provided by th6 T/O for t h e  operation of C* 

radio wore sdequat6.  This  headquarters OpGratcd 83 fieny 
-%-399'S a t  t h6  forward eohelon, w i th  one s e t  a t  the  reor 
echelon. ~ 6 r s o - e ~vGre sufficient f o r  t h o  operetion of the  
eiove, w i t h  t h o  son6 ~ " b e r  of personnel etendtne. by for  
placement of t he  headquar te rs ,

d.. Personnel f o r  t h e  opera t ioa  of rad io  l ick,  they 

- 4 -
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These c i r c u i t s  snbodied e t o t s 1  of e ight  ( 0 ) t e m i n a l s  and
t h r e e  (3) r e p e a t e r  s t e t i o n s .  

Personnel required t o  o p e r c t s  above 66
Fersonnel  furnlahed 22 

Skortege Ti€ 
(2) On 19 Apri l ,  1945, r a d i o  link c i r c u i t s  

were b s i n g  OaSratGd frOM Headquarters, Third UTE: Array aa 
fo l lows:  Esedsuar te rs .  Third UE Arnv t o  --

- ( a )  F i r s t  US Army " 
( b )  Reer Echelon, Headquar t s rs  Tliird US Army
( c )  I11 Corps
( d )  VTII  Corps~-
i e j  XII Corps
( f )  Corps

Thsse c i r c u i t s  embodis0 a t o t a l  of elevsn (11) t e rmina l s  and 
five (5) r e p e n t e r  s t c t i o n s .  

Fer?onnsl  requi red  t o  ope ra t e  above 90 
Personnel furn ished  30 

Shor tege
(3) Tlilose circuits i n  c (I) cbove, oacordine, 

t o  T/O and E 11-500, should r e q u i r e  3 t o t a l  of 66 rnd io  
oge rg to r s  €!lone, whi le  those i n  c (2)above should r equ i r e  
e t o t a l  of 96 r a d i o  operetors .  A t o t e l  of  5 30 %6F.m, o r  
30 o p r e . t o r s ,  were rrnde avcile.ble t o ,  nnd eriyloyod by,  t h i s  
k e a d ~ u n r t e r s .  Ang'nd8i t ionsl  personnel efiployed were re-
c r u i t e d  frors d i v e r s e  sources  such O Y  t h e  o r g t n i c  Signal
0per; : t ion a n t t a l l o n ,  Repai r  Conpnny, cnd Depot Company, . 
th+rcby  cnusing such o rgan iza t ions  t o  be short p e r s o m e 1
cons idered  nscess?ry t o  f u l f i l l m e n t  of t h e i r  prlmc,ry mis3-
lone.  

d .  It is r e ~ l i z e dth.t t h s  mglpg,i.ent of 6 EO 
tsnms to o p e r a t e  6 torminnl  stations ( t  o n r  herdqunr tc rs  i n  
no v j y  cppronches t l ia  rmxlmw in  e f P i c i e n t  U R ~of ps raonnel ;  
~ O W O V ~ ~ , 
where psrsonnel  a re  Fcde avni l .qblo occordiny t o  
T/O & F, 11-600, s u f f i c i e n t  personnel  n r c  r t  honC t o  d i s p l a c e
c i r c u i t s ,  r epF i r  snc! m i n t g i n  ocluipmont, ,?nd :-.tttjnd t o  nll 
edmin ie t rn t ion  2nd supply  func t ions  p e r t i n e n t  t o  the 
opern t ion  of  such  c i r c u i t s . "  

- _ - - - _ - - - c - - - - - - ^ - - c _ _ _ c _ c _ _ _ _ _  

From :'Aftor Act ion  Hoport", Third tJ5 Army:
-8t-ntion.s - ' '13 shortcge of rr1di.o or;ui>%nt :ind per-
sonnel m d o  it nocwscry  t o  p u t  mor6 s.t:TtSons i n  n e t s  t b n  
W D S cons idered  d e s i r a b l 6 .  Pcrsonnol frofl!. repa i r  compnng
used to ops rn te  : nd m l n t n i n  r ad io  
Septorcber Opt ro t ions  - :'RopiB novernente caused shortngoa i n  
W" porsornel ."
Conclusions - "Fools of c s r t o i n  p 6 r B O n n e l  ahoul'd b e  ava i l cb le . i i  

From :'After _Action Re or t : ' ,  12 th  Arm QrouJ:
W e - 1  9 k i f & b e l E d - d t  t h o  personnel
shor tego  encountered E t  t h i s  t ine ,  of which VY? personnel
c o n s t l t u t e  z'n importent group, could h e v ~k e a  :.vcrtcjd
by t h o  more prompt ahipmment of sif!ntTl p e r ~ o n n 6 lL'rom tho 
United S t r a t a s .  Shipments wore bGhind schedule." 
Octobe.r, 1944 - ;'The shortpge- of  V???'ptillsornol is st i l l  
C r i t l c E d .  Tham 13 more ac,uipiient n v c i l a b l e  t h m  thtii.6 is 
pernonn .1 t o  opera t e  t h e  6cuipm3nt. '' 
Noverabsr, 1944 2 "Tho probi;t! o r  ob tc in inF  s u f f i c i e n t  v:F 
personnel  remains c me jor problcjn.' '
D~csmber,1944 - I'The Vm personnsl j>roblf$n).has b o a  undm 
in tons ivb  s tudy.  C r i t i c t < lsituation b::s bgcn tainmporsrily 
ral iaved by tho  borrowing of pe r sonns l  frcm Signol Uni t s .  
No operetors  were a v p i l a b l o  from TZTRS.J1- - - - - _ - - - - - - - _ _ - - - - - - - - - - - - -
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 go^ "An81isis of Si no1 ProblemsTv-
+t-vsdfiem 0: 3m ADSEC Signa l  Of f i ac r :  

t o  oontoin inedecwtc 
personnel t o  perform t k i  f u n c t i o n  f o r  vhich they  w e r e -
intended. b c t u c l  opsrc t ing  conClitlone O f t o n  rec,uired n 
f ie18 r c d i o  tcsn t h n t  ~ ~ ' ' 9c n p b l e  of  opercting in6epsnGentI.y.
T h ~ r 6 f o r 8 ,the EB r n d i o  te:m shoL!ld k2V6 been revised t o  
Keet t t o s c  s t w d z r d s .  'Phihis revision P B S  3ccon;liahsd
by ro fc rn ing  t h o  teen t o  include f o u r  operTtora, trninsd 
in t b  uee and r u l o s  of t he  L-209, one r o p s i r m n  end. one 
pow GL'DEIn, - - - - - - - - _ l L - - - - - - 3 - - - - - - -

From hGF Ro o r t  No, 1109 - Konthly R e p o r t  SiRn.rl Corpsm" d J - m :  
it. C o l .  Brickson, A s k t .  Si& C ,  T1,ird US Army:

signal opcre t ions  B e t t F l i o n s  ,Ire nGcessory, one 
:t 6ech G C h 6 l O n . "  
Lt. Col. Ira'ipal, 301st S i $  Dpns 3n: 

"Thora should b6 c t  l e :  st two  0perI. t lons b n t t r l i o n s  
r i t h  nn Arsy of this Eize." 
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