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1. Furnose of -,he Studz. ?he putpose of t h i s  study is t o  i n -  
v e s t i g a t e  t h e  major items o? communicaticn equipment and t h e  techniques 
employed b y  field a r t i l l e r y  mits in the  European Theater o f  09erzt ions.  

2. @J. In inves t iga t ing  t h e  matter of communization equip- 
ment and techniques,, comments have been obtained from oTf icers  and en- 
l i s t e d  men who were responsi5le  for the  i n s t a l l a t i o n  and opera t ion  of 
t.he systems. Some of the  information was obtained f r o m  p e r t i l e n t  re-
ports  by ni.eld A r t i l l e r y  ar.d Army Ground Force boards or ind iv idua l  
o f f i c e r s  who invest igated p a r t i c u l a r  problems. Primarily, hoTNevsr, 
t h i s  r e p o r t  i s  a report  of t h e  combat soldier's f e e l i n g s  c o n c e r r h p  
the  equipment he used and t h e  problems he faced. 

3.  hIethod of Presentat ion,  I n  present inr  t h e  s tudy of equipment 
no att.cmpt will be made t o  e n t e r  i n t o  t h e  technical  aspec ts  of corL-
munication equiment .  This repor t  will confine i t s e l f  t o  a discus-  
sion of t h e  d i f f i c u l t i e s  encountered and t o  non-technical reccmenda-
t ions  f o r  t h e i r  solution. The problems of each ts-pe of equipment n i l 1  
be presented  as they apply t o  t h a t  p a r t i c u l a r  iLem and t h e  recomnienda- 
t ione fo r  cor rec t ion  of t h e  d i f f i c u l t i e s  w i l l  be pointed t o  i c d i v l d c a l  
problems. 

4. q u a l i t y  of Communications ie ?;or1 3 Ihr 2. A r t i l l e r y  supqort 
f o r  o t h e r  a r m  i s  de?endcnt uuon ndeauate conlniunications, and sirlco it 
i s  recognized t h a t  t h e  field a r t i l l e r y  did sup?ort s u c c e s s f u l l y t h e  in- 
fantry,  cavalry,  and armored units, we may conclude, i n  ceneral ,  thclt 
the cnnmsnications systems used were adequate. HovJever, on m n y  oc-
casions,  it w a s  only with t h e  grea tes t  of d i f f i c u l t y  and throuplh t h e  
siiperb heroism and devotian t o  d'xt27 of the  a r t i l l e r y  communication 
s p e c i a l i s t s  t h a t  the  system functioned properly. The margin between 
cammnicat ion d i f f i c u l t y  and communication fa%lure  is very small. This 
s t u d y ,  therefore ,  w i l l  emphasise those thincs which increased t h e  com- 
municat iqn problem. 

5 .  b;eans of Com.ur.icaticn. One chapter of t h i s  s tudy i s  devoted 
t o  each c m &==-of communication, radio and wire ,  and  
one ahaptt?r t o  t h e  o ther  means, v i sua l  and sound. F.orld 7k.r 11, a s  
fought i n  t h e  European Theater of Operations, focused t h e  a t t e n t i o n  of 
a r t i l l e r y m e n  upon t h e  two major means of communication almost t c  t h e  
exclusinr. of others, namely, wire  and radio. Messengers as e means of 
c m " m i c a t i o n  werc used t o  a grea t  extent but se ldom f o r  more t h a n  
regular  messago ccnter  de l ivery  service or the  de l ivery  o f  f i r e  olans 
and j r d e r s .  &maohore flars and s i e n a l  lamps were used so 6 d d O m  t h a t  
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t hey  p r s c t i c a l l y  disep?eared. 

6 .  F e l a t i o n  of :lire 2nd Xadio, ------ A change came about i n  t h e  re-
la t ionsh ip  of w i r e  and radio a s  means of  comunicat ion.  P r i o r  t o  
1Forld V!ar 11 an Ofton heard statement was t o  the e f f e c t  t h a t  w i r e  was 
the primary means of ccmunicat ion f o r  f i e l d  a r t i l l e r r , .  That s t a t e -
ment is  still heard, but today the  statemcnt t h a t  wire and r a d i o  a r e  
the primary means i s  hcard rr.ore f requent lg ,  An e x s m p l e x  t h z  partnkr- 

ship o f  wire  and radio i n  t h e  communication p i c t u r e  i s  found i n  t h e  

radio l i n k  (used between higher headquarters) where both r a d i o  and 

wire comvmicet ion a re  used simultaneously.  Tho theory t h a t  r a d i o  
s t a t i o n s  Would close down when a i r e  c i r c u i t s  were com9leted was n o t  
followed i n  a l l  cases. I n  mny instances ,  even though t h e  t r a f f i c  
was being c a r r i e d  by t h e  wire system, r a d i o  ne t s  remained i n  o p e r a t i o n  
i n  w d e r  t h a t  t he re  might be immediate conmuxication i f  wire went o u t .  
Many u n i t s  maintained t h e  rad io  net a s  ii 1istenir .p  3 e t  and du r ing  a 
short  pe r iod  each day clcsed out the wire system making t h e  r a d i o  n e t  
carry all t r a f f i c .  Thus, both means of communication were i n  use, o r  
ready f o r  use, a l l  t he  t ime. !Xrc and r cd io  becare a c l o s e l y  k n i t  

team. 


ShCTION 1 

GEJTERRL 

7 .  The Importmce of Hire Communication. I n  a summary of opcra-
t i o n s  o f  3Corps k r t i ~ r ~ h ~ i ~ t a t e m e n ti s  found: 

IIEffectivs f i r e  d i r e c t i o n  c o n t r o i  under anv and all 
condi t ions vias r_bsolutaly desendent w o n  r e l i a b l e  wi re  com-
municat ion.  '1 

Colonel J. ?, &inn, I&ecl.itive Off icer ,  XIX Caras A r t i l l e r y ,  s t a t e d :  

"1bcl ieve w r y  d e f i n i t c l y  t h a t  wi re  comniunication i s  
a s s e n t i a l  t o  t he  ;IrorliFt and e f f i c i e n t  handling a f  c r t i l l e r y  
f ires.  Our wire comiunication was, i n  general ,  v w y  good. 
3: can r s c a l l  only E very  few times when wire  communication 
was o u t  of order. However, t h i s  was achieved by laying douhle 
l i n e s  over separate rou te s  t o  a l l  un i t s .  Frequently from two 
t o  t h r o e  hundred miles of wire  was i n s t n l l e d  and m i n t a i n e d  
by Coros 9 r t i l l e r y  units.'I 

Both comments ind ica t e  t h a t  eff ic ient ,  control  of a r t i l l e r y  depends 
upon wtre. Po th  w i t s  went t o  considerable e f f o r t  t o  e s t a b l i s h  and 
maintain wire comunicntioq. 

6. The Success of ![$ire Commmicstion: Wire co".ication was 
6ucc e ssf u ~ ~ n ~ ~ - f h ~ tField~ i\r ti l l e r y  af f i c  e r  s%tx~lF11 
agree  th - . t ,  with few exceptions, wire communication wps dependable and 
s u i t a b l e .  There were cases where wire  a s  a ma?.ns of  communication f e i l e d ,  
i n s t ances  ahere wire l i n e s  were broken by armored o r  wheeled v e h i c l e s ,  
i n s t m c e s  where wire l i n e s  were l a t e  i n  being est2bl ished.  However, 
fo r  ever:, cr,se of f e i l u r e ,  t he re  a r e  many instances of prompt, r e l i a b l e  
se rv ice .  Thc sqpoart  which ?he f i e l d  a r t i l l e r y  rendered t h e  e t h e r  
arms is t h e  greatest  testim0r.y t o  t h e  success of  wire communication. 

9. Cause cf Ctymunication Troubles. One of t h e  mjor
Causes of c o r i m u ~ i ~  of personnel.  E b E 5 T t - m  
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a .  Wire Crews. 

Colonel  3, Corm Anderson, ?jar Department Observer,  i n  
Army ?round ?x"' i lepor t  !:umber 283, s t a t e d  t h ? t  f rom h i s  personal 
o b s e r v a t i o n  of t h c  d u t i e s  be ing  performed in combzt by e l l l i s t e d  per-
sonne l  of f i d r l  a r t i l l e r y ,  he wits convinced th.t t h e  \vir6 crews w r e  

having  t h c  h a r d e s t  and most d i f f i c u l t  work t o  do. 

B r i g a d i e r  C-eneral H. C .  Vandevecr, A r t i l l e r y  O f f i c c r ,  
5 t h  I n f a n t r y  P i v i s i o n :  

W i r e  s e c t i o n  nor, b i g  snough. ri'e a r e  32 men ovcr-
s t r e n p t h  i n  o u r  Xcadquar te rs  and Pe?dquar t e r s  3,sttery. I 
t o o k  t h e s e  a d d i t i o n a l  men f r o m t h e  f i r i n g  b o t t e r i e s .  I cou ld  
do i t  i n  view of t h e  sml l  amount of - m u n i t i o n  we have 
n v a i l a b l c  t o  shoo t .  If 

The c h n r t  below is  ;-. c o i n p r i s o n  of t h e  w i r e  s e c t i o n  of Corps A r t i l l e r y  
p a a d q u a r t e r s  Battery, T/O P! E 6-50-1, and t h e  c o n s t r u c t i o n  :$?toon of 
D i v i s i o n  S igna l  Company, T/O PJ E 11-7. 

: >!q Etry ,  : Const.  P l a t . ,  : 
-: Corps !&y_ 	 : Div. Sig. Co. : 

: Mission: t o  in -  : a t  l e a s t  3 FA C q s ,  : 3 In f  Regts , .  
: s t a l l  m d  maint.aj.n : a t  l e a s t  2 Div : 3 iv  A r t y  Hq, 
: w i r e  ccrmmunication : Arty Hq, and : S e p a r a t e  Bns of : 
: w i t h :  : p e n e r a l  supoor t  : Div. 

: Bns not i n  
g r o w s .  

: Types of w i r e  	 : F i e l d  wire : F i c l d  w i r e  
: system i n s t a l l e d  	 : Opon wire  rohobi l -  : Open wire r e h n b i l - :  

i t s t i o n  i t a t i o n  
: 9 p i r a l - 4  czb le  : Spi ra l -& c a b l e  : 
: o c c a s i o n a l l y  : 

-
: Commrison of nor- : Usu2l ly  longe r  : 

m a l  d i s t n n c e s  : 
__-------

: Dersonnel : 22, i n c l u d i n g  3 
d r i v u r s  and 

: 
: 

5 5 ,  i n c l u d i n g  2 : 
d r i v e r s  bu t  no: 

2 switchboard : swi tchboerd  : 
o p e r a t o r s  o p e r a t o r s  : 

: ,...,.ire Tcms 	 : 3 ,  c o n s i s t i n g  of : 6, c o n s i s t i n g  of : 
: 2$ ton t r u c k  : 2& t o n , t r u c k  : 
: YKre Corporrrl, : 3/4 t o n  %C : 
: 3 l*-irerr.en 1 i r e  S e r g e a n t  : 
: 2 ,  c o n s i s t i n g  cf : 7 Liremen 
: 3/.4 t o n  WC 

'#:irec o r p o r a l  : 
2 i iremen 

The corn-perison i n d i c a t e s  t , hn t ,  f o r  comoarablo miss ions ,  t h e  F i e l d  Artil-
l e r y  i s  a u t h o r i z e d  cons ide rab le  fewer men. 



b. Sviitchboard Ooerntors. Another d : c e  where t h e  oersonnel  
shortage c r c a t q T f m t y ' w a s  i n  switchboard operat ion.  I n  a l l  uni t s ,
under t h e  T/O i n  e f f e c t  durin? corrb.b-.t, two svi tchbomd o p e r r t o r s  werc 
authorized. k ? o a r m t l y  no provis ion w- s nude f o r  t h c  opera t ion  o f  
fomard sn i tch ing  c e n t r a l s  which werc used i n  many cases .  It i s  in-
e f f i c i e n t  an3 not  p r a c t i c a b k  f o r  two e n l i s t e d  mcn t o  oocrxte one 
switchbosrd 24 hours p e r  dag. In order t o  keci svritchhoard o ~ r a t i o n  
a t  peak ef f ic iency ,  whero it must bc i f  t h e  2 r t i l l c - r y  is 2oing t o  t ? k e  
p r o m r  sdvantage of i t s  a b i l i t y  t o  mss f i r e s  along t h e  f rom. ,  t h r e e  
mcn me needed f o r  each s s i t c h b o ~ r d  i n  oocr?.tion. 

Col p.  fir. Day, Ass is tan t  A r t i l l e r y  Off icer ,  XI1 Cows: 

It!i'e had t o  have four switchboard operators  and 7tr t h n t  
t h e y  were working 12 hours pe- dGy.11 

Br igadier  General R. Y. Kontague, B3d Inf -n t ry  P i v i s i o n  
A r t i l l e r y :  

ftAdditionpJ des i rab le  cn l i s ted  personnel. Xi re  s e c t i o n  -
1switchboerd opera tor  (those nov providcd Ere 9.dequete for 
one switchboard, but  ?.re not  s u f f i c i e n t  when s d d i t i o m l  f o r -  
ward sviitchine c e n t r a l  i s  employsd, which i s  about 5m of 
the  time).' ' 

Many u n i t s  solved t h i s  probldm by making rfiremcn perform t h e  d u t i e s  of 
switchbonrd opzra tors .  This solved t h e  switchhoard problem but  ag- 
gr3vated the  wire  crevi d i f f i c u l t i e s .  

SEWIOP' 2 

'JY"FS OF '.-IRE 

10.  	 Types Amhorized. 

a. --- of: =. Two tyqes of wire  'Yere su thor izcd  f o rNumber -
general use by f i e l d  a r t i l l e r y  u n i t s  i n  t h e  Euroqwn Theater o f  Oporz-
t ions ;  generel  mrpose f i c l d  w i r e ,  :--llO-B, and 1iTht  f i c l d  viire, 
:!J-130-A. An a d d i t i o n a l  t y w  o.? wire w ~ sused t o  9 much l e s s e r  d e p r c t :  
f i e l d  wire, t:-143, which wiq,c issued 3 s  n substit;ate for  7i-llO-D although 
it was not in widesprtxd use. 

b. C h s r s c t c r i s t i c s .  

(1) V;i:e,- kllO$ 8 fisld wire consis t inF of two twisted 
conductors, each with four  s t a d  s t r . n d s  and t h r e e  
co?pe? s t r s r d s ,  rubbsr and br?id covtred. It h.-s a 
t e n s i l e  s t r e n g t h  o!' 300 ,>ounds Pnd weighs approx-
i . m t c l y  130 pounds per mile. 

(2 )  	e, i? f i e l d  wire consis t ing of two',.-l3O-P., 
twis ted  conductors, ench of s i x  stue? 2nd one cop-
p e r  s t rands  with synthe t ic  thermo-plastic insuL2tion.  
It has R t e n s i l e  s t rcngth  of 110 pour.4~ m d  weighs 
apnroximte1.y 34 pounds per mile. 

( 3 )  	&, p-a7, a f i e l d  wire consis t ing of two p r r d l c l -
l a y  conductors, e i c h  of sevcn s o f t  c o p x r  s t r . lnds.  
The wire i s  shielded with rubber i n s u l a t i o n  over 
e9,ch conductor and over . i l l  b r? id  covcwing. It h3s 
rl t e n s i l e  s t r e n g t h  of 270 pounds and weighs ?pwox-
imate ly  3OO pounds per  mila. 



C .  n u a n t i t i e s  Anthorized. The bulk of t h e  wire  comunicz t ion  --I-_---
land Was t o  be ci:rricd by L U 0 - B  while ',:-l30-~ t o  be used W R S  by for-
ward obse rve r s  and l i ? i s o n  sec t ions  f o r  communication i n  fomsa,rd areas,
.A small m o u n t  of i;-l?O-A, spwox im. t e ly  two o r  threo miles, was aL\th-
o r b e d  for use i n  loci1 i n s t a l l a t i o n s .  Units which were nxpsctcd t o  
n u i n k i n  l i a i s o n  o f f i c e r s  with t h e  inf,-,ntry were al.lowed u? t o  f i f t e e n  
miles. ;i-llO-R w i re  VI?s suthorizcd f o r  headqmr te r s  b a t t e r i e s  i n  
moun t s  w r y i n g  from twelve miles  !or b: t t*l ion ilnit t o  t h i r t y  miles 
f o r  a corus  w t i l l e r y  un i t .  Aporoxim-?tely twelve miles of '..-143 o r  
'"'-liO-B, R S  des i r ed ,  P ! n s  authorized f o r  i s s u s  t o  t h e  bn.t tcries of f i e l d  
a r t i l l e r y  obse rve t ion  bn t t a l ions .  I n  some areas ,  however, a temporary
s u p d y  eaoracncy csuscd s u b s t i t u t i o n  o f  t h i s  wire f o r  ?~~-110-~and the re -
fo re  comments on t h i p  x i r e  ar'o included. 

LL. Wirc, W-110-E. 

a. Comments by Troops, 

Captain L. li. Hancock, Communicztion Off icer ,  X X  Cor?s 
Art i l lery:  

tW-110-B was s a t i s f e c t o r y ,  cxcept th?.t R grester r inge  
would bo desired.Il 

Go1 F. H. Bouchcr, Fd-r I)cp.?rtment Observer, s t s t E d  i n  
Army Ground r'orco Peport Number 978: 

W-110-E. This is s a t i s f a c t o r y  whon now and i n  good 
cond i t ion .  11 

Col IC. T. Owen, Executive Officur,  26th I n f a n t r y  Division 
A r t i l l e r y :  

~~V!-llO-R wire w r s  d s f i n i t o l y  t h e  bes t  wb h;:d." 

Ik Col U. ?. l f i l l i a m s ,  Commdinp Officer,  81st F i e l d  
Artillery Bnttal . ion: 

~~ ' .< - l lO-Bwire was very  sn t i s f sc to ry ,  Be hnd no t r o u b l c  
wi th  it. '1 

Ten b a t t e r y  and t h r e e  b i t t ? l i o n  coumndcrs Yssembled by 
.? group com?,ndar f o r  discussion of conununic.?tions sgrGCd un-niniolisly 
t h r t  Tf'-llO-B wirc  h->d becn s n t i s f 3 c t o r y  i n  p.11 rCspeCtS. 

C o m m i c s t i o n  non-commissioned Off icers ,  241st Field 
Arti l1,ory Ba t t a l ion :  

itW-110-B was good wire.  !.'etd l i k o  a l i t t l e  tou,nhtr i n -  
sulit i o n  on it though. " 

b. Commcnts by Bo3rds i n  Ifnitod S t? t c s .  %ring t h e  f a l l  of 
1944 'I board of o f f i c u r s  w9.s convmed C t  the 3 e l d  A r t i i i u r y  School 
f o r  t h e  purpose of: studying curr-cct an yost-war develop.?rrts. e The. - .~ 
comments of :his boxrd :\re i n t e r e s t i n g  bocause, 3lthcilp:h cc:lvsned i n  
t h e  U n i t 4  S;,ates, t h e  board hn.d avii i lnble t o  it t h e  experience o f  
o f f i c e r s  and nia i n  many t h e a t e r s .  The b o x d  says ef wire:2 

ItStnndqrd a l l  PU~PCSCwire current ly  i n  use, J'C11C-B, 
is  s a t i s f a c t o r y  f o r  o l e c t r i c n l  chnrac t c r i s t i c s ,  t e n s i l e  
s t r e n g t h  znd insul,q,tion. Developments should be continced 
t o  provide for tw i s t ing  wire s t r m d s  togather ,  rcd, lc t ion of 
weight,  obtaining ?.dditional tLnsi2.e s t r cng th .  'I 
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The 4rmy Ground Force Equipnent Review Board3 which h t e r  s t u d i e d  t h e  
a r t i l l e r y  board repor t  concurred i n  the  statement by t h e  a r t i l l e r y m e n  
v6th regards t o  wire W-110-B. 

C. Discussion. Comments i n  sub-paragraph ''a" a r e  t . P i c ? l  0 

%e r eac t ion  of using troops t o  W-l lO-B wire. These u n i t s ,  such  3.5 

corps a r t i l l e r y  headquarters, said t h a t  it was good b u t  it necded more 
mnge. Personnel of the  observation b i t t 7 l i c n s  s a i d  t n i t  it WTS good 
when new; they  desired b e t t e r  insu la t ion  2nd conduct iv i ty .  However, 
111 Jersons concerned with vriri ccmunic-tt ior f e l t  t h a t  W-3.10-B wire 
wc?sgenc r i l l y  s n t i s f l c t o r y .  The repor t s  from t h e  United S t z t e s  i n d i c a  
t h a t  the  weight i s  u n s a t i s f a c t ~ r y .  That i s  t rue ,  e f f o r t s  must con t inu  
slly he d i r ec t ed  tow?rd reducing the  weight of te lephone  wire.  

12. v ~ i r c .w - i p - ~ .  

a. Comments by Troops. 

Ten b a t t e r y  and three  ba t t a l ion  commanders nt a group 
conference agreed t h a t  wire, VJ-l3O-A, was s a t i s f a c t o r y  except  f o r  t h e  
insu la t ion ,  t h a t  F t  could only be used once, and t h z t  is was p r a c t i c d  
f o r  forward observers and OP's only. 

Lt Go1 U. ,P. Wi l l i am,  Conminding Officer, 81st F i e l d  
A r t i l l e r y  Ba t t a l ion  (1551x11How) 

W-l3O-A wire wzs sa t i s f ac to ry  when used f o r  OP l i n e s  
onlyi m d  then o n l y  with cc?reful hmdl ing .  Its i n s u l n t i o n  
was insufficient .?nd it could not be recovored.Il 

L t  Col J. W. Brawnlow, Commding O f f i c e r ,  242d F ie ld  
A r t i l l e r y  Sn t t a l ion  ( 1 0 5 ~  Eow) 

VtWire, Vf-l3O-A, xas sa t i s f ac to ry  i f  p r o p e r l y  l a i d  and 
, x e d .  The big d i f f i c u l t y  w a s  t h q t  it hnd t o  be handled so 
ca re fu l ly .  

Captein L. V. Hancock, Communication O f f i c e r ,  XX Corps 
Arti l . lery FIeadquarters: , 

W-l3O-A was not sa t i s fPc tory  except f o r  l o c a l  i n s t a l -  
l a t i o n s ,  rzdio l i n e s ,  ctc.11 

Colrmmding Off icer ,  284th Field A r t i l l e r y  B a t t a l i o n  
( l 0 5 m  Iioiu) 

"We used W-130-8 f o r  forwar? observer l i n c s  and loca ls .  
I n  t h e  casc of the obsorver l i n e s  ne r ep laced  them w i t h  
W-110-R whenever poss ib le .  he nevor d id  hove any conf i -  
dence i n  W - l j O - A ,  t he  insu la t ion  was t o o  poor." 

L t  Coi J. S. Rillups,  Commanding O f f i c e r ,  77 th  F i e l d  
A r t i l l e r y  Ba t t a l ion  (155" How) 

W l 3 O s A  was not sa t i s fac tory .  The i n s u l a t i o n  was not  
s t rong  Enough. Ule could not depend on it a t  a l l .  It i s  no 
even worth including i n  the  T/E f o r  l o c a l s  around t h e  C O 

pos t .  '1 

Communication nan-commissioned o f f i c e r s ,  241st F i e l d  
A r t i l l e r y  Bat to l ion  ( l . 0 5 ~ ~HOVJ) 

tlW-130-A WAS not r e l i ab le ;  you had t o o  much t r o u b l e  
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with  the  insulstion.11 

b, Comnente by 3oards i q  United Ctates. The s o e c i a l  boprd
of o f f i c e r s  convened a t  t h s  i e l d  3.rt i l lery school s t a t ed :z  

"Light wire.-Vj-130-A i s  sa t i s f ac t a ry  f o r  use i n  l o c a l  
i n s t a l l a t ions  2nd outnost c i r c u i t s  except f o r  a tendencl- t o  
kink and fo r  l ack  of r%gedness of ins;ilation." 

The Army Ground %rce Equipment :eview noard3 con-urred i n  t he  s t a t e -
ment b:., t h e  P i e l d  A r t i l l e r y  Eoard. 

C. .Discussion. The i ssue  of XY-i3O-A l i g h t  f i e l d  wire 
brought an immediate and ps s i t i ve  reac t ion  from t h e  usinp t roopc .  It 
was not w e l l  received. '?he pr inc ipa l  objections were wi th  regard t o  
t h e  i n s u l a t i o n  and t h e  t e n s i l e  strength.  It is ,,uite probable t h a t  
t h e  t roops ,  hoping for a l i g h t  wire su i tab le  f o r  forward observer use 
which rrould stand up a s  we l l  as 1:-110-? wire, expected too much. 
!!-150-A wire  would d e f i n i t e l y  not meet these conditions.  It i s  evi-
dent t h a t  the usinp troops ccnsic'ered ?-lgO-A. wire s a t i s f a c t o r y  o d y  
wnen they  could take  s,aecial precau!.icns f o r  i t s  pro tec t ion .  ?'any
uni t  comnlanders s t s t ed  t,h:,t the21 found it rise%l f o r  loca,s a t  t he  
cormand pos t  and favorec! i t s  re ten t ion  i n  t h t  f o r  t h 3 t  reason. 
Opinion va r i ed  2s  t o  its w l u e  beyond t h a t  w i n t ,  howevsr. 

a. Comments hy Troops. 

.._ , Army Ground Farce Peport.Pumher 978:... 
"W-U3. This i s  of  stranded comer,  w i t h  7003 con-

duc t iv i ty .  It is d i f i i c u l t  t o  lay,  because of k icks  and 
loops i n  tho wire causcd  hp s t i f fness .  The s t r s i g h t s n i n p  of 
wire durin.p lay ing  c;,uses delay, and slim kinkc? b:. pu l l ing  
a loop without straiphtening, t h e  wire i s  subjec t  t o  sho r t s  
ia t h c  kinks, It 

f i t r ac t ,  Le t t e r ,  Headquarters 10 th  "ield Artillery !at-
t a l i o n ,  APO 3, deted 2 January 45, sub: "Lessons Iearned i n  Combat 
f o r  t h s  month of Deccmher.tl 

tfThe new i -I43 tc1iphor.c wire h?s proved t o  be vary rood 
for long l i nes  i n  t h n t  a c l ea r ,  readable conversa t ion  is pos-
s i b l e  without r e se r t ing  t o  the  use of a booster." 

Ext rac t  from .,lrmiT r rowd Force i c i o r t  !?umber 800 - Gom-
niunications: 

113. Use of  lL3 :!.:ire, 

a. F w n d  143 w b u  m3re d i f f i c i t  t o  handle,  strmg, 
d i f f i c u l t  t o  sp l i ce ,  a goo? conductor, dj.f.ficult t o  use test  
c l i p s  on. (Colr.dg. 0, 1st Fn, 7136 Infan t ry ,  15 February 1945) 

5. O u r  regj.monta1 mire section has used veri '  l i t t l e  
of t h e  147 wire. It has bsen Sounl t h 3 t  t h e  1.43 w i l l  with-
st?.nd the  elements longer than e i thc r  110 o r  130 wire. l'ow-
over, it takes mole timi: t o  i n s t a l l  t h e  wire 14: and ir-2.intt.n- 
r,nce i s  m?de mop6 d i f f i c u l t  i:y the  compxctncss o f  hotl-, s t rhnds  
enclosvd i n  one insu la t ion .  (Coadp. 0, E! CO, ?1st In fan t ry ,
15 Februnry 19L+S)'l 

I t  Go1 J. C. ,Fardir+,  l,-omAnding Officer,  17 th  F ic ld  
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~ r t l l l e r yObservstion m t t n l i o n ,  &at&: 

l t tvs used 3 considerable q w n t i t y  of \+&3 and d id  no+, 
l l k e  it. It Was hard t o  handla and kinked very  easilz,. we 
had t o  be P n r t i c d a r l y  carefu l  i n  wet weathey because, if 
t h e  wire becwe imbedded i n  i c e ,  the  in su la t ion  would be 
s t r ipped  off -#hen the  wire w3s picked up,ll 

b. Discussion. Wire, W - W ,  was intended only  t o  be a stop-
g . 2 ~as f w  a s  f i e l d  a r t i l l e r y  wire was concerned. It w1a n o t  cons idar -  
ed ss t i s f sc torL7 f o r  f i c l d  a r t i l l c r y  uses,  Although it had e x c e l l e n t  
cohduc t iv i ty  and p r e c t i c a l l y  solved t h e  problem of comunic.n.tion over 
long l i n e s ,  t h e  disadvantages outweiFhed t h e  advantages. Pocr i n s u l a -  
t i o n  2nd tho tendency t o  kink, with r e su l t i ng  shor t  c i r c u i t s ,  m d e  it 
a n  unsn t i s fnc to ry  type of wire. 

U .  Spi r s l -4  Cable. The use of Spiral-4 cable by  f i e l d  a r t i l l e r y  
u n i t s ,  except f o r  bbservation ba t ta l ions ,  W ~ Sa r a re  occurrence.  On 
s e v e r a l  occasions,  for  s p e c i f i c  operstions,  au thar iza t ion  f o r  cable  
was ab tn ined .  Spiral-& c?.ble has the  advantage of exce l l en t  conduc- 
t i v i t y  and in su la t ion  but  has t h e  serious disndvantsge of cons ide rab le  
b u l k  m d  weight. Even i n  t h e  observation bz t t a l ions ,  where conduc- 
t i v i t y  i s  so b t o f i a n t  i n  t h e  wire t o  t he  microphones o f  t h e  sound 
base, t h e  problen of bulk ?nd weieht was one which was d i f f i c u l t  t o  
solve.  Other disadvnntoges include t h e  incre2sed tir.:e o f  i n s t a l l a -
t i o n ,  d i f f i c u l t y  of l oca t ing  f a u l t s  i n  t h e  cable, m d  d i f f i c u l t y  of 
s p l i c i n g  once t h e  f a u l t  his been found, 

15. Authorization and Supply. Conbat i n  t h e  European 
Thezter of  Operations brought out a new concept of t he  s im of unit 
wire s y s t e m ,  By the t i n e  operations were concluded, comunica t ion  
o f f i c e r s  had become accustomed t o  i n s t z l l i n g  and m i n t n i n i n g  ex tens ive  
wire nets.  

Extrncts from a repor t  by X I 1  Corps A r t i l l e r y  Headquar- 
t e r s : &  

"This C o r p s  has opernted with f r o n t s  of 11t o  25 miles. 
The wire  c i r c u i t s  h m e  overnged nine miles i n  l eng th ,  snd t.he 
i n s t a l l a t i o n  of s ing le  wire c i r c u i t s  have f r e q u e n t l y  r equ i r ed  
14 miles  of wire.  !jire c i r c u i t s  a s  long 3s 28 miles  hsve been 
es tnbl i shed .  A t  one t ime, the Corps A r t i l l e r y  F i r e  Di rec t ion  
Centcr i n s t a l l e d  and min ta ined  a 265-nile wire system. 

"The F ia la  A r t i l l e r y  Groups hnve averaged t h r e e  t o  four  
b a t t a l i o n s  attached and have ot  t i n e s  reinforced t w o  d i v i s i o n  
a r t i l l e r i e s .  The l i n e s  have averaged eight miles i n  l eng th  
and are  f requent ly  as  long a s  14 miles. The longes t  l i n e  t o  
d a t e  was 28 miles i n  length.  A t  one t i n e ,  t h e  average of f i v e  
Fie ld  A r t i l l e r y  Groups was 107 riles of f i e l d  wire t o  i n s t a l l  
m d  nrtintain. 

q h e  I n f a n t r y  Division A r t i l l e r y  has four  a s s i g m d  Fie ld  
A r t i l l e r y  Bat ta l ions  and has subs t an t i a l ly  t h e  ssme wire prob-
l e a s  a s  t h e  Field A r t i l l e r y  Croup. The l i n e s  averPge seven 
to e igh t  &lss i n  length.  The Division A r t i l l e r i e s  hcve 
averaged as  m c h  3s 110 miles i n  one i n s t e l l a t i o n . n  

Extract,  Army Ground Force Report Nuclber 230. Czpta in  
Charlas E. Surleson, Communication Offictlr, 83d Division Artillery, 
s t a t e d :  

llDuping one opeyetion wo were m i n t s i n i n g  some 135 miles  
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of wire.  11 

Ext rac t ,  kriny Ground Force Report Nunber 957 (202d Fie ld  
A r t i l l e r y  Group (XI11 Corps A r t i l l e r y )  ): 

"For more than  a conth it mnintained 2s nuch as  168 
ixiles of wire.11 

The foregoing corlnents i l l u s t r a t e  t h e  s i z e  of t h e  wire ne t s  i n  s c t u z l  
operat ion.  Although these statements were nade with r e fe rence  t o  w i r e  
n e t s  a t  co rps  a r t i l l e r y  2nd d iv i s ion  a r t i l l e r y  l eve l ,  t h e  S ~ C E  c o n d i t i o n  
e x i s t e d  i n  p r a c t i c a l l y  all units i n  t h a t  t h c  ne t s  were nuch l a r g e r  t h a n  
had been contemploted. The r e s u l t  was t h q t  -11 un i t s  were fo rced  t o  
c a r r y  a nuch g r e a t e r  load o f  wire thnn had been planned fo r .  

Ex t r ac t  from Army C-round Force Report Number 230: 

IlOur normal load of wire i s  60 ni les ,  wire  dunps be ing  
formed where pract icable . ' )  (Capt ChArles E. Burleson, Com-
munication Officer,  83d In fan t ry  Division A r t i l l e r y )  

Ex t rac t  from Army Ground Force Report Nwbcr 1079, 

Go1 F. H. Boucher, War Departnent Observer: 


" In  nea r ly  a l l  cases ,  l i n e s  had t o  be la id  and r a i n t a i n e d  
t o  f o u r  group headquarters,  t he  observation b a t t a l i o n ,  and t o  
t h r e e  d iv i s ion  a r t i l l e r y  headquarters , over a wide co rps  
f r o n t .  This gene ra l ly  neant t h a t  frofi 80 t o  100 n i l e s  of 
wire  was i n  use. The T/O and E authorizes only 30." 

Brigadier  General J u l i u s  Slack, A r t i l l e r y  Of f i ce r ,  XX 
Corps, s t a t e s :  

!!The allowance of wire  f o r  Corps A r t i l l e r y  i s  LO miles .  
This  allowance should be 100 niles. ' I  

Comnnding Of f i ce r ,  284th Field A r t i l l e r y  Ea t t a l . i on  

(105rm How),  s t a t ed :  


W e  always ca r r i ed  fron two t o  t h r e e  t i n e s  our  allowance 
i n  wire.  Vie had t o  do it in order t o  be ab le  t o  d i s p l a c e  and 
operate  i n  a nevi l o c s t i o n  proixptly.Il 

Thus it i s  evident ,  t h o t  becrluse of t he  s i z e  of t h e  wire  n e t s ,  units 
c a r r i e d  riuch wire  i n  excess of T/E allowance. Fortunntely,  t h e  wi re  
supJly s i t u a t i o n  w7.s gene ra l ly  good; t he re  were t imes when it was pre-
ca r ious  but  not t o  t h e  extent  of endangering the  success of ope ra t ions .  
Hnd t h e  wi re  supply p i c t u r e  become bad, it i s  q u i t e  poss ib l e  t h s t  t h e  
a r t i l l e r y  mipht have suffered f r o n  lack of wire,  If t h e  i n i t i a l  31-
lowances and b a s i c  loads of wire had been g rea t e r ,  a b e t t e r  cushion 
f o r  absorbing supply shocks would have been avai lable .  

SECTION 3 

FIELD TELEPHONES 

16. Tele  hone E,EG8-A, EE-8-R. The f i e l d  t e l ephones  used 
by t h e  fie&& i n  t h e  European Theater o f  Operations were t h e  
E g g ,  EE-84, o r  EE-8-B. The l a t t e r  two models have on ly  s l&gh t  changes 
from t h e  EE-8 and f o r  purposes of b rev i ty  i n  t h i s  discussion a l l  t h r e e  
w i l l  be considered when the  term E&8(4:-).is used. Technical Manual 
TM 11-333 desc r ibes  t h i s  instrunefi t  a s  follows: 
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VH.~RI:CT:.T I: TICS. Telephone EI..-8( 3 t )  i s  a p o r t a b l e  
te lephone  desisned f o r  use on e i t h e r  l o c a l  or comon b a t t e r y  
te lephone  systems. It i s  cumpact, rueped, and p o r t a b l e ,  and 
i n  performance equals t h e  best  present day commercial t d e -  
phones. The ta lkin: ,  and si ,-nalin? ranp.e of t!ie t e l ephone  
varies n i t h  the type  of vrire used, t::e c o n d i t i o n  o? t::e wire, 
whether t h e  wire is dry o r  wet, and whether t h e  wire i s  on  
t!ie ground o r  i n  t he  a i r .  The teleplione w i l l  o p e r a t e  s a t i s -  
f a c t o r i l r  over t l ;e d i s tances  usual.ly found i n  corps  and sub-
o rd ina te  v!ire s;:stems, provide: t t .e  l i n e s  a r e  w e l l  c o n s t r u c t e d .  

a. Conment by Troops. 

Captain *I-. 11. :-ancock, Communication i j f f i c e r  YY Corps 
B r t i l l erg I'eadquart e rs: 

"The 5L-8 telephone ';a8 ver:' s a t , i s f ac to ry .  The l e a t h e r  
case i s  muc:? b e t t e r  than  the  f i b e r  case." 

Ten b a t t e r y  an? th ree  b a t t a l i o n  cornrranders i n  a iJroup 
conference on comr,iunication equipment a p e e d :  

!SEE-8 telephone genera l ly  s a t i s f a c t o r y  as t o  r e l i a b i l i t y ,  
l a c k i n s  i n  s i p n a l  s t ren&h,  and. s a t i s f a c t o r y  as t o  rugsedness  
except t h a t  it should be waterproofed. c u t o u t  r i n p e r  dev ice  
should be provlded f o r  forward observer t e l ephones .  

Commanding Of f i ce r ,  24 l s t  ? i e ld  a r t i l l e r y  B a t t a l i o n  
(1051mHow) ! 

"The EL-8 telephone was a rood telephone. It was ru rged ,  
r e l i a b l e ,  and if used with in  t!ie reconmended l i m i t s ,  gave  
good s igna l  strencth.11 

L t  C o l  J. , Brownlcv, Comiandiw, O f f i c e r ,  2112d 8;ield 

i r t i l l e r y  Ba t t a l ion  (105nm Pow): 


"The L - 8  vias a good telephone an? we had ver:r l i t t l e  
maintenance t roub le  s i t h  it." 

Commandin: Of f i ce r ,  284th ' i e ld  . t r t i l l e r y .  " : a t t a l i o n  
(105" Pow) : 

"Our telephone e .u ipment  aa s  excellent,. The 2;-8 i s  a 
very good teleahone and gives good se rv ice  i f  "ou use  it 
as recotmended. 1' 

b. pxEern.n 9Za-rg? &i_n gnJed e k e s .  The board cocvened 
a t  t h e  ,Field 8 i r t i l l e r y  School2 had t h i s  t o  say conce rn inc  t e l e p h o n e s :  

Velephones.  - Telephones !.illcontinue t o  be t h e  most 
s a t i s f a c t o r y  instrument e l e c t r i c a l l y .  Voi?ever, it was heavy,
bulky, and is not  veatherproof.  Continued d e v e l o m e n t  t o  
reduce t h e  s i ze ,  a e i y h t ,  increase the  efficient:., p r o v i d e  
f o r  weatherproofin?,  and a provision f o r  s i l e n c i n -  t h e  
r i n g e r  is ind ica ted ."  

The ,mnp Ground ;orce '.quipment Review Board3 concurred i n  t h e  above 
statement. 

c, - ' iscussion. The genera l  opinion of t r o o p s  using f h e  
m-8(+:) te lephone  "as t h a t  it was a good ivstrument. It s tood  up
well i n  t h e  f i e l d  and presented l i t t l e  d i f f i c u l t y  from a main tenance  
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point of' view. The f a c t  t h a t  corps f ron ta re s  vere  rituch g rea t ;  r th?n  
bas expected d id  lead  t o  s o m  d i f f i c u l t y  w i t h  telephone equipment. 
The t echn ica l  manual g ives  eleven miles a s  t h e  mah:~um l enc th  of non-
loaded ?.'-llO-nwire over which two LE-8(+6) telephones w i l l  give  good 
service.  Frequent ly  it vias necessary t o  use t h i s  teleohone on l i n e s  
as much a s  two o r  t h r e e  tines t h e  recomilended length.  Various s o l u t i o n s  
mere attempted. The use of loadin[ c o i l s  he lpe l  but did not s o l v e  
the  problem coripletely. In many headquarters t h e  so lu t ion  vas found 
i n  the use of t h e  telephone r epea ta r  Bb-89-~. T h i s  r epea te r  !vas o r i p
i n a l l y  intendec' t o  be placed a t  t:,e middle of a lonp l i n e  t o  ampl i fy  
t h e  sipndl,  hoeever, a modification was :::ac!e by Si,:nal Sorps gerson-
ne1 which permitted i t s  use a t  t h e  end of a l o c a l  l i n e  s i t h i n  t h e  
command pos t .  i t h  t h i s  modi f ica t ion  the ZL-69-.4 repea ter  was used 
with success a t  corps a r t i l l e r y  and d iv is ion  a r t i l l e n  head u a r t e r s .  
T h l s  solved t h e  problem at hi:  h e r  headTuarters but no t  a t  t h e  b a t -  
t a l i o n  l eve l .  The development and i ssue  oC a nev, instrilment t o  
make conversation poss ib l e  over lon$ l i n e s  i s  indicated.  .uch an  
instrument w i l l  not ren lace  t h e  ?,L-8(*) telephones but  r a t h e r  sup- 
plement them with only  two or t h r e e  being required a t  each head u a r t e r s ,  
from b a t t a l i e n  l e v e l  upwards, f o r  use on spec ia l  l i n e s .  

17. Telephtne Author iza t ion  and S ~ p p l ~ ,  

a. Authorization. The most frequent comment on t h e  t e l e -  
phone s i t u a t i o E G i m E a r d  t o  quant i ty  r a the r  than  qua l i t y .  
-any  un i t s  used a considerable number of telephones i n  excess if 
t a b l e  of equipment allowance, Sane of these  instruments were cap tu red  
German equipment and some were EL-t3(st) telephones which had been spec- 
i a l l y  authorized. i o s t  communication o f f i c e r s  s t a t ed  that t h e y  were 
able t o  "get alonglf with authorize:: allowances but t h a t  ope ra t ions  
were v a s t l y  improved w i t h  t he  added teleDhones. .in i n t e r e s t i n f  c*-
incidence of t b e  comr,,ents i s  t h a t  p r a c t i c a l l y  a l l  headquarters con-
sidered t h a t  an  inc rease  of fram f i v e  t o  t e n  telephones would so lve  
t h e  problem. This i nc rease  has been included i n  t h e  r epor t  by t h e  
sec t ion  of t h e  Theater Ceneral  Board studying T/O's and T/Lts, 

b. Supply. The supply ef telephones i n  t h i s  t h e a t e r  wa3 
genera l ly  good. Few complaints were heard. xchanje of daniaped 
telephones was pronpt and r e p a i r  vias good. Communication o f f i c e r s  
and supply o f f i c e r s  expressed s a t i s f a c t i o n  with the  manner i n  which 
t h i s  was handled, 

18, Sound-Power s l e p h o n e  Equipment. F!umerous b a t t a l i o n  COD-
manders were ,uestionecl concerninr t h e i r  r eac t ion  t o  sound-povler tsle-
phone equipment f o r  f i e l d  a r t i l l e r y  use. They were unanimous i n  t h e  
opinion t h a t  t h e r e  was not s u f f i c i e n t  value t o  be d n r i v e ?  Orom t h e  
use of t h i s  equipment t o  warrant addin? another iter;, t o  t h e  a l r eady  
lonp list of signal equipment. Severa l  ba t t a l ion  cor"nnders 
s t a t ed  t h a t  t h e i r  forward observers a e r e  not  i n  favor 0' addin? t h i s  
i tem f o r  f i e l d  a r t i l l e r y  u3e. The ebservers had s ta ted  t h a t  t h e  i .-e 
telephone was no t  too inconvenient t o  car ry  and th::t tkey favored  i t a  
cont inued use. 

SECTION 4 

19. pmes af Switchboards, Three types of switchboards were 
used by f i e  d a r t i l l e r y  un i t s  i n  the  European Theater of Cpera t ions ,  
The switchboards FF-'71 and Bn-72 a re  inden t i ca l  except f o r  t l ie number

The t h i r d  of drops, t he  Bn-71 having six and t h e  BO-72 having 12. 

type i s  t h e  te lephone  c e n t r a l  o f f i c e  s e t ,  TC-k, .*,hich waa i ssued  t o  

higher headquarters.  
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20. Switchboards, BT-71 and ~:1-72. 

a. Comments by Usin: Troops. 

Ten ba t te r .  an6 th ree  b a t t - l i o n  c m a n d e r s  a t  a group
conference on C0"uniCa:iOn equipment gave as t h e i r  concensus: 

"Eq-71 and 72 nere  not satisfactory.11 

Csmunica t ion  non-cqmiissioned o f f i ce r s ,  2b l s t  Fiel.: 
. < r t i l l e r y  Ba t t a l ion  (105mn povd): 

'!The BO-71 and EO-72 st!itchboards were not satisfactor::. 
They were too  bulky and heavy for-t h e  good ve r o t  o u t  o f  them. 
The contac ts  a t  t h e  r i n p t a l k  keg were t o o  veak. e had t r o u b l e  
g e t t i n ?  spare  un i t s .  not11 boards ' r e  t o o  small; t h e  BO-72 s h o d 8  
have about e ich teen  drops.  11 

Lt  Col J. '9. Rrownlor.1, Commandin(. Officer,  242d F i e l d  
. , r t i l l e r y  Ba t t a l ion  (105mm row): 

!)The B3-71 and 93-72 switchbaarc's were a l l  r i g h t .  I 
t h i n k  t h e  BD-72 should hvve eighteen drops and six r epea t -

' ing  coi ls . ' !  

Lt Col J. S. Ril lups ,  Camanding Officer,  77th F i e l d  
;;rt.iller:r Ba t t a l ion  (155mm How): 

Vhe  switchboards vie had were good, s turdy  boards and 
s'tood up well i n  conbat, I! 

Co.miandinp Off icer ,  284th Field . i r t i l l e y  n a t t a l i o n  
(l05mi Paw): 

!\The p7-71 and 72 switckboards vere not s a t i s f a c t o r y .  
They viere e n t i r e l y  too  biF for t he  ai!lount o,f s e r v i c e  y'e 
obtained; we need a much smaller board, I voulr' l i k e  t o  
have a cord less  baard and one t h  t is much lighter.! '  

Col E. T. Gwen, &xecutive, 26th Infan t ry  P iv i s ion  x r t i l -
lery: 

llThe 73-71 an9 €1"-72 boards nere  too b i r .  e sbould 
have a smal le r  s1ritchb6ard s l t i  a p e a t e r  number of droos. 
1Je should also have some kind of a board Uhe the rermans 
had,-a board rh ich  does not use cords." 

b. Comnents t-~Soards i n  I]niteP S ta tes .  

The Y e l d  k r t i l l e r y  School board2 on equipment s t a t e d :  

IISwitohboards from 8 drops i n  t h e  f i r i n g  batter- t o  50 
or more drops i n  t he  corpa and d iv is ion  a r t i l l e r r  v ! i l l  con-
t i n u e  t o  be necessary f o r  s w i t c h i v  cent ra l s .  Sv'itchboards 
now i n  use are s a t i s f a c t o r y  except f o r  s i ze ,  wei@t and 
weatherproofinp. Further development should inc lude  great 
reduct ion  i n  s i z e  and y,teinht, should provide u n i t s  i n  ap-
p ropr i a t e  s i z e  from 8 drops t o  50 or  more for  t he  h iphes t  
echelons.  11 

The Army Ground Farce Ecpipment Review Board3 concurred i n  t h e  above 
statement.  
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6. Ciscussion. 

Size -
had a varyinf; reception b:. the usin:, t roops.  The 
general  opinion was t h a t  they  were good s t u r d y  
boards which would take a consider..ble amount o f  
rOuy2-i t reatemtnt  but t!l-,t they were too  l a r g e .  I n  
order t o  give si i t ch ing  service t o  six c i r c u i t s ,  it 
Was necessar:? t o  handle a &3 pound instrument w i t h  
dinensions of 18-1/2 x 10-1/4 x 15 inches. In 
order  t o  handle twelve c i r c u i t s ,  :!le instrument 
weirhed approximately 85 pounds and hcd t h e  dimen- 
s ions  27 x 10-1/l+x 15 inches. hen it v; .s neces-
s a r y  t o  nrcvide svi tchlnc service f o r  more c i r c u i t s  
t h a n  e i t h e r  board w o v i d e d ,  two or  more boards -#ere 
placed i n  yosi t ion f o r  p a r e l l e l  operztion. This  W R S  
an unsat isfactory arrancement because the  o p e m t o r  
had difficult:.  i n  hanl l inp the two  bo-rds .  That  
s i t u o t i o n  p v e  r i s e  t o  t h e  almost X X ~ . ~ ~ ~ O U S  

-.- 2nd --. :he ~d-71and Ed-72 s i t c h b o a r d s  

c o m e n t  
t h a t  the  s~4tchboards  should h?ve nore drops--at 
least eic!it on the small board and e i+een  on t h e  
l a r g e r  board. 

me Cordless 3i i tchbcard.  m o t h e r  c o m n t  which 
was heard with. m e a t  frequencv concerned t h e  de-
veloptrent -of a switchboard which d i d  not employ 
cords. .ill of our switcbbozrds are b u i l t  upon t h e  
pr inc ip le  thklt an operator connects one c i r c u i t  t o  
another by usinn a cord t o  make the  complete 
wire c i r c u i t .  This rec:uires t h ; t  t h e  board be set 
up i n  such a manner t h . t  the  cords hang from t h e  f r o n t  
of the board without touching t h e  pround, thereby  
requiring th . . t  i t  be a p x " t e 1 y  2 1  inches  above 
t h e  f l o o r  or  ground. The question 113s been asked 
as  t o  vhy a board cannot be developed which w i l l  
u t i l i z e  a system of d i a l s  or bus-bars t o  make con- 
nect ions within the  hoard 2nd thereby obvia te  the 
need fo r  cords. The German army had such a sn i tch-
board and i n  one case vI?s'.e one w'rs caatured 2nd 
used by an ,;merican a r t i l l e r y  u n i t ,  it ?roved t o  be 
very  q o p u l a r  with m e r i c :  n personnel. 

21. Telephone Central  Off ice  Is,s-i.This i tem of equipment 
c o n s i s t s  of r witchboard FP- 10 drop instrwttent, and c e r t a i n  
accesor ies ;  i n  t h e  comients hich a m e a r  belov., reference is mrde1 

t o  E7-96 ins tead  of TC-L. 

a. Comments b*r ' lsing Irooas. 

Ten batter., and t h r e e  b a t t a l i o n  corrmarlders i n  a groun 
conference o n  communication agreed: 

"Three ED-721s skould  be issued per unit. A BD-96, 
o r  i a rger ,  is,needed f o r  hipher ecnelons." 

Captain L. V .  Fancock, Communication Off icer ,  X Corm 
kr t i l l e rv :  

"Corps , r t i l l e r y  requires  a 851-96 and t h r e e  A!l-72's." 

Amy Ground 'orce Peport 'umber 1077, Col F. 1:. Boucher, 

a r  Yepartment Observer: 




V h s  40 drop sri tchboard usually provides s u f f i c i e n t  
drops, but on moves a l l  communications muyt be  in t e r ru l i t kd  
when movinp the  sr!itchboard. Three 20 droo s v d t c t b a a r d s  
would f a c i l i t a t e  continuous communication." 

Captain Charles E. Surleson, Communication Of f i ce r  8 3  
Division A r t i l l e r y :  

"The g rea t e s t  head is a l a r g e r  switchboard t h a n  t h e  PD-72. 
In  every setup ne have a$ l e a s t  24 drops f i l l e d  and at one 
time were u s i n ~  th ree  ~r;7731scomyletely f i l l e d .  To do t h i s  
t h e  boards have t o  be coriected i n  pa ra l l e l ,  one board p laced  
on t o p  of another, then.one a t  r i r h t  ani?les t o  those  two. ' 

This reduces t he  operatikg ef f ic iency  o f  t h e  s:-itchboard 
opera tor  and delays the ' s e rv i c in f  of cal ls .  \.e s t r i v e  t o  
maintsin continuous comrixnic3tions from one p o s i t i o n  t o  ano the r  
ar.d t h a t  requires t he  use of a l l  snitchbo?rds,  vh ich  some-
times proves t o  be not enouph. The i s sue  of 3. 40 drop  9D-96 
t o  a Division : : r t i l l e r y  Ileidquarters Rat tory  vould do mach 
t o  solve t h i s  problem." 

Col F. I... Day, Assistant Artillery Of f i ce r ,  XI Corps: 

11' e got  an ex t r a  B1F72 svritchbomd, 2nd me h i d  t o  hcve 
i t ,  - e  need e ?+O drop s?*itchbo?rd and tvro 57-72?s." 

b. niscussion. I n  those  he.idqu%rters v!hece t h e  normnl 
number of tslsphonc c i r c u i t s  exceede ' 26 it w-,s necess3r.v th:t  ?. b i p  
ger s..itchbox-rl be used because it i s  i m p r x t i c a l  t o  o p e r . , t e  more t h x  
two R'l-72 boards i n  p a r a l l e l .  The TG-4 equipment pr !c t ic .?& solved 
t he  pi-oblan of srf:itchboard f a c i l i t i e s  a t  hiyhor a r t i l l e r y  he,dqu::rtr .rs ,  
General s n t i s f a c t i o n  r: i th t h i s  equipmcnt t!as ind ica ted .  

22. Svitchboard kutharia..tior.. The t ab le  of  equipmcmt au thor izq-  
t i ons  of w i t c h b o a r z  was p n o r a l l ?  considered t o  be i n s u f f i c i c n t .  I n  
p rac t i ca l ly  all r6confi~cndoAch::ngcs t o  T/O e; T/E, '.n i n c r c . s e  i n  t h e  
numba-r of wi tchboards  8 3 s  requested,  K resume o f  Tfi d l o ? ~nces  and 
t h e  conccnsus of rcquests i s  shonn belac. 

T/O & T/E Rocommendcd 
ED-71 BD-72 TC-4 BD-71 BD-72 TC-4 

Firing Brittery 2 2 
H q  Btry, FA Bn 1 2 1 3 
Bq 9try, FA Gp 1 2 1 3 
Hq Btry, Div Arty 1 2 1 1 3 1 
Ii'g Btry, Corps Arty 1 2 1 3 1 

Theso rcquests e c r e  b.?,.scd w o n  cxperi. ..ncc i n  combat and n a r c  'm 3t-
tempt t o  sccurc su f f i c iLn t  f l e x i b i l i t y  t o  m.iint..in m!:.ximum c f f i c i c n c y ,  

SECTIO,.' 5 

XIRE-LAYING AND LIFE-RTCOVEFY E N J I " T  

23. of Peels. S i v c r d  types of r ~ 1 3v C r C  uscd b y  a r t i l -  
l c r y  uni t s  i n  t h -  European 'Thoat, r of 0pr.r t ions,  ch h .d i t 3  s p o c i f i c
p l t cc  i n  thy cstablishmwnt of wire communication. 

a. w,This '1'2s tht small st rct.1 uscd. It wait :n x l i  

and handL. arrangement f o r  unreelin:. u i r e ,  VJ-130-.qJ from t h .  drum, 
DP-8. This rLe l  was uscd p r inc ipa l ly  by forward ohs rv(rs and l i f l i a o n  
personnel i n  lay5np wire  i n  forword areas '!here t h e  pe r sonne l  moved on 
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fDOt. 

b. RL27. This was t h e  simplest of a l l  r e e l s ,  c o n s i s t i n g  
merely o f  an  a s h i c h  pro jec ted  on each s ide  o f  a drum, DR-4. The 
ac tua l  ax le  po r t ion  was n.ounted i n  bearings wi th in  t h e  p r o j e c t i o n s  SO 

t h a t  t w o  men could ca r ry  t h e  r e e l  between them paying o u t  w i r e  on t h e  
ground a s  t h e y  walked. 

C. u.The r e e l ,  RL-31, was intended f o r  e i t h e r  v e h i c u l a r  
o r  ground use.  It cons is ted  of an ax le  supported by a p a i r  o f  hinged 
A-frames w i t h  a crank handle or. t h e  ax le  f o r  picking up wire.  A 
v a r i e t y  of p o s i t i o n s  of t h e  A-frame permitted s e v e r a l  d i f f e r e n t  uses 
of t h e  r e e l .  With t h e  frame i n  t h e  ' A t  pos i t ion  i t  cou ld  e i t h e r  be 
mounted i n  a veh ic l e  f o r  wire lay ing  and recovery or  it could b e  p l aced  
on t h e  p o u n d  and t h e  wire pul led  from it. With t h e  f rame opened s o  
t h a t  t h e  legs were i n  prolongation of each o ther  it could  be carried 
by t w o  men l i k e  a l i t t e r  and wire unreeled a s  they  walked. Wi th  t h e  
frame c losed  t h e  reel could be used as  a wheelbarrow w i t h  a DS-5 
ac t ing  as t h e  wheel, o r  it could be rrounted v e r t i c a l l y  on  t h e  r e a r  
of a 1/4-ton ca r  and wire l a i d  from the  moving veh ic l e .  

d.  u.The reel u n i t ,  RL-26, was t h e  most complicated 
of all reel equipment. It cons is ted  of a frame con ta in ing  two axles 
f o r  drums, DR-5, a gaso l ine  engine a s  power plant f o r  w i r e  r ecove ry ,  
and c lu t ch  mechanisms t o  c o n t r o l  t h e  transmission of  power t o  t h e  
axles. It could be operated from a vehicle or  from a s t a t i o n a r y  pos i -  
t i o n  on t h e  ground; t h e  normal mnner  was t o  operate it nountod i n  a 
vehicle.  

24. Vehic les  Used. Three types of vehic les  were used f o r  wi re-  
laying and wire-recovery. The l/.!+-ton t ruck  with t h e  RL-31 was used 
p r i n c i p a l l y  i n  t h e  forward a reas  where the  requirements of low s i l -
houette and nmneuverabili ty were e s sen t i a l .  The 3/&-ton weapon car-
r i e r  wi th  e i t h e r  an  R L 3 l  o r  an ~ L 2 6proved t o  be a v e r y  vaneuverable  
wire veh ic l e  and was used i n  t h e  area immediately i n  re i r  of t h e  f o r -  
ward a rea .  The 2-1/2'ton t ruck  with the  RL-26 was t h e  combination used 
most f r equen t ly  f o r  t he  i n s t a l l a t i o n  of long l i n e s ,  t h e  l a r g e  ca rgo  
capac i ty  of t h e  t r u c k  permi t t ing  t h e  carrying of an anple supp ly  of 
wire. 

25. Comments by Using Troops. 

Commnication non-commissioned o f f i c e r s ,  2hls t  F i e l d  
A r t i l l e r y  E a t t a l i o n  (105mn How) : 

"The Fb26 i s  not s a t i s f ac to ry .  It has a poor motor  and 
c o n t i n u a l l y  gives t roub le .  The RL31 gave t r o u b l e  i n  t h a t  it 
was always breaking near  the hinges." 

Lt Col J. W. Brownlow, Conmanding Of f i ce r ,  242d Field 
A r t i l l e r y  B a t t a l i o n  ( 105m Flovi) : 

"The RL-26 was a sa t i s f ac to ry  piece of equipment. I 
be l i eve  t h a t  t h e  subs t i t u t ion  of a more powerfu l  motor could 
be an  improvement. 7 '  

L t  Col  J. S. Bil lups ,  Commanding Of f i ce r ,  77 th  F i e l d  
A r t i l l e r y  B a t t a l i o n  (155~~1How): 

I11 was surpr i sed  a t  the  excellence of t h e  R L 2 6 t s  we used. 
Pr ior  t o  combat, we were always having trouble with them but  
t h e  ones we had i n  combat never did give t roub le . "  
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Captain L, V.  Hancock, Communication O f f i c e r ,  Corps 
A r t i l l e r y  Headquarters: 

IThe R'L26 reels t h a t  vie had were ve ry  s a t i s f a c t o r y . "  

26. Comments bx Board i n  United S ta tes .  

Report of Field A r t i l l e r y  School Board' appoin ted  t o  

review developments i n  Field Ar t i l l e ry ,  dated 27 Novmber 1944: 


"The RL-26 gasol ine  r e e l  cu r ren t ly  i s s u e d  is extrernoly
heavy and cumbersome. This r e e l  w i l l  l a y  two c i r c u i t s  s h U l -
t aneous iy .  The power fea ture  is deai reablc  i n  r e c o v e r y  o f  Wire, 
Normlly f i e l d  a r t i l l e r y  wire laying does n o t  demand t h a t  c i r -  
c u i t s  be l a i d  i n  p a i r s ,  Only DR-5 (1m i l e )  r e e l s  fimy be  used.  
Complete redesign of t h i s  r e e l  should include t h e  fo l lowing:  
Great reduction i n  size and w i g h t .  An improved motor more 
dependable and more rugged shctuld be provide.'. When DR-4 
(1/2 mile) 2nd DR-5 (1nile) h w e  been  standzrdized for 
diameter tHe RL-26 should be capable of  t a k i n g  two DR-4's 02 
one. DR-5. 

vIRL-3lb. This reel Fa h a d  operated and capable  O f  in-
s t a l l a t i o n  i n  any vehic le ,  I t s  undes i reable  f e a t u r e s  i n c l u d e  
weakness of  t he  bearing la tch  and cross -brzc ing .  Redasign 
of  t h i s  r e e l  should include cross-brscing s e c u r e l y  i n s t a l l e d  
and a ixore rugged bearing latch.  

"XL-27b is  nn axle equlpped with crank, 5s ha'nd opemted 
using one DR-4 (1/2 mile). T h i s  axle is s a t i s f a c t o r y  f o r  
t h e  purpose for which issued. Upon s t a n d n r d i z a t i o n  o f  t h e  
DR-4 and 5 t he  RL-27b must be a l t e r ed  t o  conform t o  any pos-
s i b l e  chmge of t h e  DB-4 (1/2 r i i o ) . l t  

The A r m y  Grrsund Force Equipment Review Board3 coqcurrcd i n  t h e  above 
statements. 

27. Discussion. It i s  apparent t h a t  t he  reels RL-26 and 31 met 
with ~ivary ing  recept ion .  In t h e  higher he idquar te rs  where t h e  longe r  
wire lines were used t,he RL-26 received fnvorsb le  covnent. I n  u n i t s  
where long wire lines h d  t o  be l a i d  and pirker? up Lho IiL-26Is Feceivod 
more care  than  wherc tha  reccvery oi" wire by m ~ i - 11.abor w i t h  n n  RL-31 
wns a normal operatZion. FV?Jcsrunents we?e noted regnrd ing  t h e  rL-27 
and RL-39 equipment, k n y  I n i t s  iniprovised r i c k s  f o r  hold ing  d r u s  of 
wire on veh ic l e s  t o  supplcment t h e  8 l l O ~ m ~of: me1 equipment. 

28. Table of E~!;vp~nt~ Authoriwtio;. 

a. Authcrica'-i ?A. Wire-laying and r ecove ry  equipment w'is 
authorizad by t a b l e  of"Lqupment generally as shown below: 

RL99 R G 2 7  RL-31 PL-26 

FA Bt ry  6 1 2 
H q  Bt ry  FA Bn 5 3 6 1 
H q  Btry FA Sp 2 4 1-
Hq Btry  Div Arty 3 - 3 L 
H q  Btry Cory Arty 3 - 3 2 

The au tho r i za t ion  f o r  vehic les  a s  l a i d  down I n  T/E W ~ Sas fo l lows :  
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1 /4  ton 3/4 t o n  2-1/2 ton 
FA Btry 1 1 
F!q Rtry  FA Fn (Corps Arty) O 3 1 

(Div Arty ) 3 3 1 
FA Gp 2 2 
Div Arty 2 2 
Corps P.rty 	 2 3 

An :?nnlysis  of thexz 2uthorlent ions indic.it,ed t h a t  t h e  wire teams were 
t o  be oct  up on t h e  b a s i s  shmn below. For purposes af t h i s  d i s c u s s i o n  
t c m s  hfve bccn namd according t o  t h e  lozd of ?lire t h e  v e h i c l e  w i l l  
c s r r p - n  l i g h t  t e m  using a l/L+-tor. t ruck  which cen carry t h r e e  rriilss 
of wire,  a r?.ediur! t e x  using a 3/4-tOn weapon c a r r i e r  which cnn carry 
f o u r  t o  six miles o f  wire,  o r  n heavy team using a 2-1/2 t o n  t r u c k  
which can c a r r y  12  to 15;miles of wire.  

Terns Authorized Light Medium Haavy Total  

FA B t r y  1 1 2 
Iiq P t r y  FA En (Corps Ar ty )  3 1 4 
H q  B t r i - FA Fn (Div Arty ) 3 3 1 7 
Hq B t r F  	PA Gp 2 2 h 

Div Arty 2 % 4 
Corps Arty 2 3 5 -

b. Com:ents by Troops, There were w n y  corments concerning 
t i e  authorized nllownnces of wire-hying ar.d wire-recover;r equipment. 
Thho fol lowine d?.t? is extracted from qr. analysis  of wire  communication 
b:; XI1 Corps A r t i l l - e r y  1 h d q w r t e r s : i -  

IlAdd 	 t w o  2-1/2 t o n  wirc t rucks f o r  Corps A r t i l l e r y  b a d -
quarters B?.ttory 

Add 	one 2-1/2 t o n  wirc t ruck f o r  Divis ion A r t i l l e r y  Head-
quar t e r s  Ba t t e ry  

Add 	one 2-1/2 t o n  wire t ruck f o r  F ie ld  A r t i l l e r y  c;roup 
Headqmrters 3attci-y 

. A l l  2-l/? t o n  wire t rucks should hme RL-26 reels ."  

%ig?.disr Feneral. John Lowis, A r t i l l e r y  Off icer ,  3Otii 
Division: 

"The c ry  f r o v  21~1conbnt. o r p m i m t i o n s  i n  f i c l d  n r t i l l e r g  
i s ,  !We naed 9.n >ddi t ionr , l  2-1,/2 ton trluck shor t  wheel  base 
r i g h t  now t o  hnndle t h e  wire t r2nsport , . t ion 2nd a i r c  l ay ing  
probler.1' .'I 

Lt Col J. D. peet ,  3-4, XX Corps Artill.er:rr: 

W e  need more wire tc?,r,is in t he  Corps Arti l lery Kwdquarters 
h t t e r y .  Vo hnve borrowed t iddi t ioml tesrm froin t h e  S i g n 3 1  
Corps. 

Comiitmicction noc-coimissioncd o f f i c e r s ,  241st  Field A r t i l -
l e r y  Bnttal ion:  

!live need one more 3/4 ton wire t ruck i n  b a t t c l i o n  head-
q u l r t e r s  l x t t e r y .  1' 

Captain L. v ,  Iiancock, Comr?.uiiicntion Of f i ce r ,  XX C m p s  
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Arti l lery:  

" A l l  uni ts  need a 2-1/2 ton t ruck f o r  SigE!l supp ly  our-
poses." 

Cormandinp Cff icer ,  284th Field A r t i l l e r y  Ba t t a l ion :  

'We had t o  conve r t  our 2-1/2 ton wire  t r u c k  i n t o  a wire 
supply vehicle and 1mnage' for another 3/.4 ton  t o  use for a 
wire truck. II 

The above comments indicate  tha t .  t h e  personnel who were r e s p o n s i b l e  
f o r  wire corrmunication f e e l  t h a t  t he  wire systems w i l l  be more e f -  
f i c i e n t l y  i n s t a l l e d  cnd m i n t s i n e d  by t he  addi t ion of one more wire 
t ruck t o  ? r a c i t c a l l y  a l l  units. I n  the  higher h e s d q w r t e r s  2-1/2 t a n  
trucks I r e  desired boc,lusc of t h e  lonp l i nes ;  i n  t h e  lower heqdquar t e r s
3/4 t o n  t rucks a r e  desired because of the increased rmncuvernb i l i t y .  
Prxt ical l : .  a l l  un i t s  except t h e  f i r i n g  ba t t e r i e s  needed a 2-112 tor. 
truck t o  ca r ry  wire  supplies.  With the  increased m o u n t  of  wi re  th3t 
had t o  be carr ied it was necessary t o  convert some v e h i c l e  t o  s e r v e  as 
3 s i g n a l  supply truck. 

SECTION 6 

TELETYPE A N D  TELEGRAPHY 

29. TMlt?t,pM Equipment. The uae of t e l e typewr i t ing  equipment i n  
f i e l d  a r t i l l e r y  unit,s W ~ Bonly s l i g h t l y  exploited i n  World War 11. 
Tables of equipnent did not authorize t h i s  eyuipn.ent. I n  some corp6 
a r t i l l e r y  hendquartors equiprmnt was obtained by s p e c i a l  a u t h o r i z a t i o n ,  
but it was used t o  c m x u n i w t e  with 'the corps headquarters  and was not 
used i n  t h e  ? r t i l l e r y  net.  Factus1 data  i s  not now a v a i l a b l e  on t h e  
ar5il let-y use o f  t e l e type  corununication eyuip.?ent, A cons ide rab le  
nunber of Lndioiduals were interviewed and asked 3 r a t h e r  g e n e r a l  
question P.S t o  whck ;.se could bo ??.de of tc le type i n  the a r t i l l e r y .  
Many f e l t  t h a t  t he re  would be a plnce for  it down t o  b a t t a l i o n  level 
i f  e small compact piece c f  equipnent can be developed bu t  t h a t  p r e s e n t  
equiprwnt i s  too bulky. Sow o f f i c e r s  were of t h e  op in ion  t h a t  tele-
type wi1.s unnecessary i n  headquartors below corps a r t i l l e r y  o r  d i v i s i o n  
C.rtil1er-y. Tho outstsnding f e t u r a  of tho study of t e l e t y p e  equipment 
f o r  a r t i l l e r y  use i s  t l i n t  thought i s  s t i l l  not c r y s t a l l i z e d .  

30. Telegraphx. The wire  telogrnph cquipnent i s s u e d  f o r  n r t l l -
l e r y  use i n  t h e  Europe..n Theater of Operations wzs t h a  TG-5. Opinion 
on t h i s  item was u~n i i : i ous  i n  condomition, pnrti.-iliy because of t h e  

nent. 	 Off i ce r s  nnd enl. isted nen s t ? t cd :  4: F it wi's never  used"; 
saw t h e  T G 5  osly for equlprent inspectio ~ S W : ~ ~ ~a completely 

useless i tem which vie had t o  ca r ry  around". The Field A r t i l l e r y  School 
teaches t h a t  te legraphy can t a k e  a portion o f  t he  t r a f f i c  load snd mike 
telephony more ava i l ab le  f o r  perron-to-parson ca l l s .  This  was pred ic -
ated u?on a good, sturdy t e l e p r a p h  s e t  ahd i t s  employment o v e r  a simplsx-
ed c i r cu i t .  The employment o f  teleprqohy broke down f o r  two reasons: 

a .  , The TG-5 w ? s  o d i f fFcu l t  piece of equipment t o  min t , c in .  

h ,  	 Whonevar a simplexed c i r c u i t  would work it W'is u s e d ' t o  
provide a f i r e  d i r ec t ion  channel. 

The secorid reason w33, by f a r  t h e  mare ineo r tmt .  Every e f f o r t  W ? B  

devoted t o  mking a simplexed c i r c u i t s  work, but t h o  r e s u l t i n g  com.turicn-
t i o n  Wq9 devoted t o  telephony f o r  f i r e  direcsion. The almost  unon-
imous opinion o f  officors and en l i s t ed  men was t h a t  t , he re  is no longe r  
8 necessi ty  f o r  telcgraphy i n  the  f i e l d  a r t i l l e r y .  
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SECTION 7 


LIISCELLILNEOUS Y:IPE COUTINICATIO?: 

31. COlrmudCatiOn ' , i t h in  Fir inp Battcrv Positions. Thc problca 

of c o n t r o l h g  t h e  f i r e  b a t t c r . - s p i G e -  :\isperscd prc-

sented i t s e l f  t o  t h c  bxt tery executivt  a s  batter?' front5pes o f t cn  reached 
and sometimes excecded three hundred yards, Pract icel ly-al l  units im-

provised some Sort Of :.:ire communication betwen t h e  executive snd the  

sect ions.  Some units used a t:p of public address system with a 

loudspeaker i n  e:lch gun p i t .  This had the l i m i t l t i o n  t h - t  comunica- 

t i o n  was a l l  one way; a chief of section could not ask f o r  a conmad t o  
be repeeted,  nor could hc report  over the system. A more popular system 
was t h e  i n s t a l h t i o n  of a f i r i n g  ba t t cq -  tzlcphoncl net v i t h  a tblephcne 
i n  ench gun p i t .  Some uni ts  used a terminal s t r i p  It t h a  execut ive 
past wi th  rewiring t o  provide for " p a r t y i n p  a l l  sect ion l i n e s  with 
t he  execut ive.  Other uni ts  used a Bo-71, 6-drop st'ritck,board 2 t  t h e  
executive post .  I n  SOPE ba€ te r i e s  the v i re  net vias duplicl ted by 
l a t o r a l  lines be twen  pieces. I n  one way or another f i e l d  a r t i l l e r y  
b a t t e r i e s  found solut ions t o  t h i s  communication p rob lm by u t i l i z i n g  
s t and i rd  equipment. 

CHwPT'i9 2 

RADIC CO1: UWICATIOM 

SECTION 1 

GLNEFAL-

32. The Importance of Radio Comnnmicition, I n  Chapter 2 a t t e n -

t i o n  was i nv i t ed  t o  the dzandence of a r t i l l e r r  f i r e  control  uDon vrire 
c o m u ~ c a t l o n .  k decade .io, with the radib equipment then i n - u s e ,  
t h e  statement t h r t  wira was t h e  pr imary  means of c o m n i c i t i o n  wis cor-
r ec t ;  when wire  l i n e s  could. hot be cst ibl ished or maintained, CDL~TXXI~C~-
t i o n  usu?.llg f s i l cd .  It was recognized t h - t  such a condition could  no t  
be permit ted t o  ex i s t ,  so research and development were ca r r i ed  en and 
t h e  Rmplitude-nodulated and t h e  frcqucncy-modulated ae r i e s  o f  r a d i o  
Set8 now i n  use wero produced. Radio has now f i l l e d  i n  those breaks 
i n  eommunicnt.ion which were so c r i t i c 1 1  i n  previous wars, There a r e  
still  many def ic iencies  t o  be corrected, but the improvement over 
previous conditions i s  so marked t h , t  rsdio must now be classed w i t h  
wire as a p r h i r y  means. There were three,  w f y s  i n  which r ad io  played 
i t s  p a r t  i n  tho communication pictJre:  

In  fast-moving s i tuat ions vrhere it provided t h e  only 
means of conumnicq t ion. 

In  slovly-moving s i tuat ions where it w ? s  combine3 w i t h  
wire  t o  providc pos i t i vc  commnic&ions. 

I n  s i tuat ions where it was available as e ' reserve '  t o  
c a r r y  t h s  t r a f f i c  l o i d  i f  wire conmdcz t ion  f a i l ed .  

a. Radio i n  Fast-Kovinl?. Si tuat ions,  Radio was t h e  on1:r 
speedy means of comrmnication when units were movinp rapidly.  It 
was t h e  primary means of co"nicat ion.  Time and e ra in  d u r i q  t h e  
p u r s u i t s  acposa France and Germany, a r t i l l e r y  ba t t e r i e s  l e f t  t h e  road, 
occupied h a s t y  posi t ions,  and f i r e d  a few volleys i n  ansv!er t o  a radioed 
f i r e  mission from fin observer with t h e  leading e lements .  This tYPe of 
operat ion vias not r e s t r i c t ed  t o  d i r ec t  support a r t i l l e r y  alor,e. By the 
use of r , ld io  corps 8 r t i l l e r J T  comil-nders directed bat ta l ions,  o r  even 



whole groups of Corps ar t i l lcrT7,  from one route t o  another t o  r e in fo rce  
t h e  f i r e s  of t h e  a r t i l l e r y  of a force which had encountcrcd t o o  much 
oppos i t ion  to be d e a l t  v i t h  quickly. The excellent n o b i l i t y  of  heavy
a r t i l l e r y  made it possible f o r  these weapons t o  keep up vrith r a p i d l y  
advancing COlUmns; n d i o  cc"unication made it possible t o  keep it up 
the re .  

b. Radio a s  a Su lement t o  i r e .  The combining of r ad io  
and wire  frequ- iiiis-the'En1.v s o l x i o n t o  the comamication urob-
lem. The b e s t  example of t h i s  combination was found i n  higher head-
quarters i n  t h e  t s e  of t h e  r - d i o  link. In t h i s  C ~ S Gp a r t  o f  t h e  dis-
tance between two i n s t d l a t i o n s  was spanned by wire which t e r m i m t e d  
in radio s e t s  which spnned. t h e  rennin-ler so the  t h e  corrvnunications 
went over  t h e  wire and th s  radio shul taneous ly .  Few cases  hlve been  
repor ted  Qf t h e  use of r i d i o  link by a r t i l l e r y  units;  however, t h e  
teamwork of rndio  and wire i n  the  a r t i l l e r y  was developed t o  a high 
degree. I n  tho  d i r e c t  support a r t i l l e r y  it was genera l ly  poss ib le  t o  
e s t a b l i s h  wire  comiunicntion with t h e  l i a i s o n  o f f i ce r s  at  the  i n f a n t r y  
b a t t a l i o n  command pasta,  but of ten  it was impracticable t o  r e s c h  for-
ward observers  wi th  wire and i n  those cases the  f i r a  missions from the  
observers  f roquent ly  ome by radio t o  the  liaison o f f i c e r  who re layed  
them by wire t o  t h e  f i r e  d i r ec t ion  center. I n  pr:.cticallp a l l  a r t i l -
l e r y  b a t t a l i o n s  t h e  f i r s t  wire l i n e s  t o  be in s t a l l ed  were t h e  fire 
d i r e c t i o n  l ines  t o  t h e  firing ba t t e r i e s .  I n i k i a l l j ~ ,  corrx.urLcltion 
was by r s d i o  t o  observers and hiyher echelons. If the  p o s i t i o n  was 
t o  be occupsed f o r  any lenpth of t h e ,  more wire was i n s t e l l e d ;  bu t  
f o r  a porttion of t h e  t h e ,  both nezns were i n  u9e. 

c. Radio as 3 Emerpenc Eeans. I n  a l l  s i t u - t i ons ,  no mat-
t e r  how extens ive  t h e  wire ne t ,  r a & e  ava i lab le  in case t h e  wire  
Went ou t  of order.  A 3  the  wire net developed, radio s t ? t i o n s  became 
s i l e n t  bu t  t h e  ne t  remained established. I f  a wira l i n e  WIS broken, 
t h e  rad io  connection t o  the i n s t a l l a t i o n  concerned irdle3iately became 
ac t ive  a.-ain. I n  many cxies  t h e  r3d io  net was maintaified c o n s t w t l y  
as a l i s t e n i n p  net i n  order t o  be prepared t o  operate a t  once. I n  
some hesd . .uar te rs  it YES learned that, i f  the r a d i o  net was closed 
when wire  was es tab l i shed ,  t oo  much time was l o s t  i n  r ees t ab l i sh ing  
radio c o n t a c t .  Frequently, i n  order  t o  maintain t h e  radio ne t  zt peak 
e f f i c i ency ,  t h e  wire  net w8s closed f o r  a few hours and the  r a d i o  net 
required t o  ca r ry  a l l  t r a f f i c .  

Radio Nets, k t  t h i s  p o b t  it i s .des i r ed  mbrely t o  shoi~which73. 

r a d i o . . n e t s z  used by f i e l d  a r t i l l e r y .  

e .  Bat t a l ion  s.Field a r t i l l e r y  ba t ta l ions ,  bo th  d i v i s i o n  
and corps a r t i T l e r y ,  used e s s e n t i a l l y t h e  same nets. They were as 
shown below. 

(1) Direction Net. 
Purpose - Handling of f i r e  missions from l i a i s o n  

o f f i c e r s  end observers. 

S ta t ions  - Set,  or se t s ,  a t  fire d i r e o t i o n  center.  
Liaison o f f i ce r s .  
Observers. 
Aia OP 

Equipment - SCR-608 or  SCR-610 a t  f ire d i r e c t i o n  
center.  

SCR-610 for a l l  others.  
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( 2 )  Command b!et. 

Purpose - H i n d l i q  of comqnt' and admin i s t r a t ive  
t r a f f i c ,  occasionall? f i r e  con.b-nds t o  
f i r i n F  ba t t e r i e s  when vire  Mas not  in-
s t a l l ed .  

S t a t ions  - Battal ion comxanderst s t a t ion .  
Battery comnnderel s ta t ions.  
Ba t t e r r  cxocut ivcs~ s t a t ions  (occas iona l ly ) .  

Equipment - SCR-608 f o r  bv.ttdion comaander. 
~cF.-610 fo r  a l l  other s t a t ions .  

b. Divis ion , , r t i l l e r L  &, 

Pur?ose - Handlinp of f i r e  missions fmni d i v i s i o n  
a r t i l l e i y  t o  bat tz l ions o r  v i ce  v e r s a ,  

Stat ions - Fi re  direct ion center,  d iv i s ion  ? r t i l l e r y .  
Virc direct ion centers o f  b h t t a l i o n s .  

E.]uipment - SCR-608 fo r  all s t a t ions .  

(2 )  Commd Net. 

Purpose - Handlin; of  c o m n d  and adn- in i s t r a t ive  
t r a f f i c .  

S t a t ions  - Division a r t i l l e r y  comanders I s t a t i o n .  
Bat ta l ion comrdinderst s t a t i o n s .  

Equipment - SCli-264. 

(Note: :,hen t h e  SCR-264 was not powerful enough f o r  
t h i s  ne t ,  permission wcs ofton obtained t o  use the  
SCP-199 or. t h i s  net)  

c. Field f i r t i l l e r y  C-roup Nets. The nets  of t h e  f i e l d  a r t i l -  
ler;r group w e r G e n t i n l l y  t h e  83r: :easthe divis ion a r t i l l e r y  n e t s .  

d .  Field l i r t i l l e r g  nri,qsde &. Field a r t i l l e r y  br igades 
c c c y i e d  varying places  i n  r.?dio nets.  lihen used as corps c r t i l l e r y  
al ternFte  f i r e  d i r ec t ion  centers ,  brigades established a f i r e  direction 
net s imilar  t o  t h e  corps a r t i l l e r y  f i r e  direct ion n e t  shown below f o r  
those un i t s  under t h e i r  controj.; i f  necsseary, t hey  e s t ab l i shed  a con)-

?& Direct ion"ire(1). 

rmnd net.  :,hen t h e y  were used .nerd;. i n  R supervisory capaci ty  t o  
a s s i s t  i n  con t ro l l i ng  seve ra l  groups, they generally were second>iry 
s t a t ions  i n  t h e  corps a r t i l l e r y  nets. 

e .  Corps 1,rt i l let-y Nets. 

(Serenade Net). 

Purpose - Hacdlinr f i r e  missions betvecn c o r m  
a r t i l l e r ; .  f i r e  direct ion cen te r  and a l l  
a r t i l l a r y  with the  corps. 

S t a t ions  - Coros art i1ler.r  f i r e  d i r e c t i o n  cen te r .  
Each divis ion or t i l ler :< f ire d i r e c t i o n  

center.  
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Each organic d iv is ion  - r t l U e r > T  b a t t a l i o n .  
Eech f i e l d  a r t i l l e r y  2nd t a n k  d e s t r o v r  

group.
Each corps a r t i l l e p g  b a t t i l i o n .  
Tach tank destroyer ba t t a l ion .  

Equiprdent - SCC-193. 

u t i l l e r y  Nets. 

Purpose - Hdndlirq ccamnrl and i n t e l l i g e n c e  t r c f f i c .  

S tn t ions  - .,my a r t i l l e r ;  carland post.  
i ach corps art i i ler .7 f i r e  d i r e c t i o n  centLr. 
,irr.ty pb-oto center,  

L mipnent - SGP-193. 

ST;CTIOt- 2 

FRrJTJf IXY-WDULAED EWIR EST 

3 k .  Types of &cui r en t  Used. The f i r l d  w t i l l e r y  used t h r e e  
t v e s  of f r e  ,uenc-r-r!ddu!ktsd r a d i o  sets .  The f i r s t  t- lo - $ e r e  s t r i c t l v  
ve1,icular s e i s  ani  t h e  t h i r d  mas a comchination v e h i c u k r  o r  p o r t a b l e "  
radio. These xe re  t h e  commonly called lr600-scrieslf, t h e  aC1 -608, 628, 
and 610, and were issued t o  a l l  except armored a r t i l l e r y  u n i t s .  
similzr proup of s e t s  vias used by armored s r t i l l e r y  u n i t s  bu t ,  because 
or the di f fe rence  i n  frequency rani-e, wzs known a s  t h e  "5CO-seriestf. 
Both s e r i e s  were essLnt ia l ly  a l ike  and i n  t h i s  repor t ,  a l though com-
ments will refrr t o  t h e  60'2-series, the  same cormnts  apply  e~luall:. t o  
t he  500-series. The i d a n t i f i c a t j  on numbers f o r  t h e  500-ser ies  m d i o  
s e t s  a r e  sil.-ilar t o  t h e  600-series, n a r d v ,  SC;-508, 528 and 510. 

a. Charec t e r i s t i c s .  The Scp-608 vas :i veh icu la r  r a d i o  s e t  
weirhing 306 pounds and ;laving a rnted ronce of t e n  t o  f i f t e e n  miles. 
It had one transqittsr unit and two receiver units,  all three were 
push-button cont ro l led  with t e n  f r e  juencies nvailoble on c-:cl.. unit. 
It was mounted i n  the l/b-ton t ruck ,  t h e  3/4-tOn conmnd .~ndrecon-
naissance t ruck ,  o r  t he  3/I+-ton veapon ca r r i e r .  The a n t c n m  c o n s i s t e d  
of a fisi;pole type antenna of t h ree  sections munte- '  on a bracket  on 
the  s ide  of t h e  vehic le .  The Lajor difference i n  the  SC'-bW and t h e  
ScT-5CE was i n  t h e  fre.,uency ranges; t h e  b C  -608 ran ted  b e t s e e n  n , O  
?.nd 38.9 megacvcles and t:.le SC1--508 between 2C.O an.3 27.9 rce! ac:.cles. 
(It i s  desired here t o  d i r e c t  a t t ep t ion  t o  the so-called over lap  zona 
of 27.0 t o  27.9 ne*nc:.cles between troese two s e t s ) .  

b. Uses. This s e t  w-is intende.' f o r  use as t h e  b a t t a l i o n  
conwndersl s t a n - i n  tile ba t t a l ion  COriJ .and net and as a second:iry 
s t a t i o n  i n  d iv i s ion  art i l1er:-  o r  group f i r e  d i r ec t ion  net, ?his set 
slso vias use.: 8 s  a r e l a y  betaeen bkttalior.  f i r e  d i r e c t i o n  c e n t e r  and 
l i a i s o n  o f f i c e r s  o r  o..servei's. 

C. Conrtents bj7 Troops, The followin: c o i r e n t s  viere  n,ide by 
t r o o p s  cancernint t t i 3  ecjuiprtent : 

Ten bzit-ery and t h r a e  b a t t d i o n  commders  i n  n {roup 
conference on cofimunicltion aereed i n  t h i s  opinion: 

Wance shor t ,  f i d e l i t y  rood,  s t a b i l i t y  [odd ,  ruF-edness  
f a i r .  inimur,i r an  e should be 20 miles. Xot s e n s i t i v e  t o  
j amin? .  11 
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Captain L. 11. I:ancock, Ccnr.unication Officer,  XX Corps 

, \ r t i l l e r y ,  s a i d  this about t he  ;CR-b08: 


IIInsufficient ram e, but f i d e l i t y ,  s t a b i l i t y ,  end rugged- 
nes s  gaod.lf 

Of s i x  experienced ba t ta l ion  corxanders ,uestioned about t he  sct -6W 

all agrecd t h a t  it W J S  very sa t i s f ac to ry  as f a r  as fidelit:., s t a b i l i t y ,  

and ruggedness were concerned but tk$?.t it vias not s z t i s f ac to rv  i n  re-

gard t o  mrd-e. 


d. by Eoirds i n  United Statca.  The board convened---~ a t  t h e  F i e l d  School t o  stud:- e y i p r m t  s ta ted :2  

"This Set i s  s a t i s f s c t o r y  except for  size, weight,
weatherproofin?, and l i c k  of l oca l  power supply.11 

Arniy Ground 'orce :Iquipient Revie.:l 3oard s t . l ted,3 wi th  
re ference  t o  t i-e f i e l d  ,Q , r t i l l e ry  board p p o r t :  

"This report  and dl the analpes  of  r dio eqnipnent 
stress the  necess i ty  fo r  reduction i n  weirht ~ i i di n c r e a s e  i n  
r an ra  .I' 

e. ?iscussion. The SCi-608 performd wcellentl:; i n  t h i s  ' 

t h e a t e r ;  it cont r ibu ted  g rea t ly  t o  the smoth  f l m  of o r f e r s ,  i n s t r u c -  
t i o n s ,  and i n t e l l i f n e c e  infomat ion .  Prac t ica l ly  a l l  o f f i c e r s  who had 
experience wi th  it a r ree  tha t  i t  vas 2 good piece of e .uipr.ent. I t  i s  
i n t e r e s t i n r  t o  note t h r t  t he  personn'el who us& it i n  the  f i e l d  ' s tk t e  
t h a t  the;: want increased ranpe v!hereas t h e  board convene3 a t  t!ie s'ielrl 
! ! r t i n e r y  School says nothinz at a l l  about ranee. T h i s ,  it is believed, 
i s  due p a r t i a l l y  t o  the  very inpor tan t  problem of s i t i n g  the  ec,uipi.:ent. 
The SCP-6OG h3a a ra ted  r::nge of t en  t o  f i f t e e n  miles accord in i  t o  t h e  
spec i f i ca t ions ,  based upon usinp the  s e t  i n  proper l o c h i o n s .  . hen 
asked whether they  f e l t  th:it the  r:nge d i f f i c u l t i e s  were due t o  inherent  
c h a r a c t e r i s t i c s  of t h e  se t  o r  t o  ircproper s i t inc,  most f i e l d  conuxinders 
admitted tRst the!; were due t o  the  improper loca t ion  of t h e  s e t  i n  t h e  
major i ty  of cases.  Because of the r i i f f icul ty  o! providin- s e c u r i t y  
personnel f o r  t h e  rad io  st .<tion, it was of ten  necessary: t o  ignore  an 
otherwise exce l l en t  loca t ion  ani, s i t e  t h e  equipment i n  a l e s s  favorable  
spot. !-any times i t  w:is abolu te l :?  iqordcticable t o  a l ~ c et h e  r a d i o  
where it could perform bes t .  Therefore, it is  believed t h  t cons ider -
able ve iy> . t  should be ;.iven'to t!h re.;ueat hy f i e l d  corcrsianders f o r  a 
s e t  v i t h  a ? r e  t e r  ran1:e. !any coiw.-nde; a objecterl strenuouslv t o  t h e  
power sup#,ly f e - tu re .  The rcd io  oper.ited f r o m  thc vei: icuhr b.\ t terg 
and it was necessAry t o  run t h e  vehicle finpine periodicell lr  i n  o r d e r  
t o  keep t h e  batter: .  ch ryed .  This continued operation o f  t he  ew. ine  
v~i thout  noving the  vehic le  resu l ted  i n  tl:e Eoulinr aT spark plu$:s a d  
s t i ck in?  of va lves .  :an:. engines had t o  be reoljced oierelg because 
they  had becaw worn kee>inc t h e  r a d i o  i n  operztion. i ' re?.t nurher  
o f  o f f i c e r s  recocaiended a separa te  porier p h n t  t o  t::ke Care 07:
 this 
radio  when used a t  tiis cocimnd post. 

The Sc: -628 P:LS ident ic  ,1w i t h  t i le  5C.:-608 except36. SCF-628. 
th*.t it hed only ofie receiver.  I n  811 o t '  e r  respects it V1:s t h e  same 
and the comionts i n  para,raysh 35'spblg equally t o  t h i s  s b t .  

37. SCR-610. 

a, Charac ter i s t ics .  The SCl'-610 was a f r e q u e n c t r a o d a t e d  
t r n n s d t t e r - r c c e i v e r  w i t p i  two p rese t  crgst .?l-controned f r e ~ e n c i e 3  > 
e i t h e r  one of whicli could be se lec ted  b;; tWnii-4 a svdtch. The SCr-610 
P I J ~used a3 a vehicu lar  s e t  operatin,@ from t h e  vehicular b a t t e r y  Or 



from a self-contained batter.. supply. The sane t r a n d t t e r - r e c e i v e r  
could be oper-ted. as a man-carried se t ,  takin2 pover f ron  t!le s e l f -
contained b a t t e r ?  SupnlyJ and was then knom as the  sci-60q. Comion 
usage in t h e  f i e l d  a r t i l l e r y  re fer red  t o  t h i s  set ,  ho:"rer, as t h e  
$cr,-610 rega rd le s s  of ahether it w.is used as a vehiculzr s e t  o r  es a 
man-carried s e t ,  and therefore  t h i s  r epor t  w i l l  so r e fe r  t o  it; any 
re ference  t o  SCr-610 will apgly equaUy t o  SC!-6@. This  s e t  when 
mounted i n  8 vehic le  v!eir';ed 177 pounds; vLen uscr: as a >ort , .b le ,  i t  
weighed 170 pounds and liroke i n t o  two loads fo r  c a y i n - .  It had t h e  
smie frequency ranFe as the  SCT-608 and a rete4 distance r?n:e of ap-
p r o b t  el:. f i v e  r i l e s ,  

b. E. Phis rad io  v:zs used b;- l i a i son  of f icers ,  forvrar,3 
observers ,  f ir inr b.itt'ery comanders en8 executives, ::nd b. i t ta l ion 
s t a f f  o f f icers .  It vas also used as base se t  a t  t h e  f i r e  d i r e c t i o n  
center  2nd i n  t h e  * i r  observation post.  

C. Comnents by Usiqr T r o o x .-..- -- --
Cotminclinr Officer,  284th F i e U  ..rtiller,. r s t t z l i o n  

Vhe SCF-610 was not a satisfactor: .  piece of cquipnent 
f o r  forward observer use. It vms e n t i r e l y  too heavy ,Ind
bulky;. it was too  herd t o  carry and defini€ely i d e n t i f i e d  
the fomlsrd observer. It was t o o  c r i t i c  ,1as f3r as l i n e  
of s iph t  MS concerned ani did not t m e  enotrh rm-e.  The 
problem of b . t t e r y  sup71y was a l s o  dif .?icult ;  t h e  l i f e  of 
b a t t e r i e s  i n  t h i s  s e t  is en t i r e ly  too  short ." 

Cormunication non-cormissioned off icers ,  241st i e l d  
A r t i l l e r y  Bnt  tal i o n : 

"The 6 a - s e r i e s  rad ios  aere  qood but need %ore r'.n-e. 
The 610 was t o o  heavy. ii good d i rec t iona l  antenna zns#:ers 
t h e  probler.. o? ran:e for  t1.e 610, but it i s  too o f t e n  h-
p r a c i t c a l  f o r  observers.I' 

Lt Col J. .., 9roiAnlovrJ Conn:-.ndiny QfYicer, 242d T i e l - :  
i i r t i l l e r y  F a t t  a l ion:  

"The 600-se:ies 'cere [ood i n  l eve l  terr:iin but no t  Food 
i n  rouyh t e r r a in . "  

P r a c i i c a l l y  a l l  officers vho were intervielled stated t l  t t.?e SCr-610 
sl!ould have .? ranee of ,boiit e i r h t  t o  ten  rdles .  

"The l imited r a y e  an3 l ine  of s i c h t  ch:?rncterist ics o f  
t h i s  s e t  r:&e it unsuit;ble under certrBin conditions v i t k o u t  
t h e  use of r e h -  st:tions. Its i:eia!'t 2nd s i z e  ):?.!:e it un-
su i t ab le .  for  man packin?. It ilaa t c o  preset c!mn:els only.  
The SCR-61$ n!hic'l; ! r i l l  replace tt.e SCP-610 is s a t i s f s c t o r r .  
f o r  si86 but continues t o  be hezvy f o r  elan packing - about 50 
pounds on packboard. Ranre capabi l i ty  and l i n e  of s i -h t  
c h a r a c t e r i s t i c s  a re  l i t t l e  be t t e r  t:i;.in t he  Xr-610. ,: set  
weiEhing not more than 35 pounds excludin; ex te rna l  pov'er 
supply 2nd accessories,  vJhich i s  weatl;erproof, hls spa11 Ken-
e r a t o r  povler supply, four preset  ch.r!nnels and a 10 mile 
dependable r an  e i s  necessary," 
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The ArnY Ground Force Equipment Review 80ard3 concurred, i n  general,
with t h e  ar t i l1er : r  boardle torment, 

C. Discussion. The SCF-610 was not Eevorqbly considered 

by t h e  u s i y  troops foi" four r .ajor reasons: s ize ,  wei:ht, ranpe, 

,and l ine-of-sii :ht  cha rac t e r i s t i c s .  It vias cod frofi, a s t . ndpo in t 

of speech f i d e l i t y  because it give the uswl c lea r  reception peculisr 

t o  frequencpmodulated equipment. It was e n t i r e l y  too heavy and bu* 
f o r  forward observer use, In p a r t  tl-.is niay be l a i f1  t o  t h e  f ? c t  th.?t ,  
oripinall:;, t h e  8C':I-610 was not intended t o  be used by f o m c r d  observers ;  
it was in tended  t o  be a vehicular s e t .  This, of course, caused it t o  

be desiFned wit.hout consider?tion for tk nroblc i  of tr:lns?ort. The 

fomard  observer ! w e  a dependablc r . d i o  nhic:i p:.cks i n  one loild 

of about 35 pOILndSJ 5.5 not too c r i t i c s 1  f o r  line-of-sight l oca t ion ,  

and u t i l i z e s  a hand-penerator a s  well  cs  a ':atter:- po!)er s u p d y .  The 

incorpora t ion  Qf four  w e s e t  channels 1s a l so  an bqrovenent n:!ich >:ill 

give P r e a t e r  f l e x i b i l i t y  of use. In ranre ti.is s e t  s h o u l d  heve from 

e iph t  t o  t e n  cii les under adve:?se conditioi;s. 


38. General niscussion of "re uency-: odulatsd Equipmnt. 

a. General. The frequenclr-modulatad radio equ imen t  used 
b:r t h e  f i e l d  a r t i l l e r T r  i n  t1:e I.urope.m ?lie,ter OP Ci:crations t'as 13 

7re - t  hproverieii t  over  t he  rnpl i tudenodula ted  equipment of t!.e p c s t  
dccnde. The f i d e l i t y  0: speech reproduction and t h e  freedor.! ;roc i n -
t e r f e r e n c e  imde cori turication, within tke  rlinge of  ;.:le e..uisr:!ent, a 
cer ta int , , .  The enemy mde frequent attel:!?ts t o  j a z  the ire*-;uenciss 
use3 by t h e  a r t i l l e r : .  by t r a n s n i t t i y  a s ipnnl  fror: a type of "hoivlerll 
device. It is  believed t:,?.tt h e  same interference would k v e  blocked 
coniplete1;- any comunication on an at:plitude-nodul:.te2, r;idio s e t .  
'This i n t e r f e r e n c e  did c rea te  2 Fre-t  abouht of back;round noise  on t h e  
frequency-modulated s e t  but it was ?ossible t o  h m d k  t r a f f i c  t h r o u r h  
t h e  noise .  The g rea t e s t  obs tac le  t o  dependable cor.munication was t h e  
l i ne -o f - s igh t  cha rac t e r i s t i c  of t h e  frequency-siodulated e.;uipiient. 
This f r equen t ly  made it necersary t o  use E relay s t a t ion ,  and f o r  t h i s  
purpose one add i t iona l  :C!'-608 was a.uthoriac-: each ba t ta l ion .  T h i s  
s e t  vas placed  forward of t h e  fire d i rec t ion  center 2nd a s s i s t e d  in  
inaintaininp contec t  x i t h  l i a i s o n  o f i i c e r s  and forward observers.  The 
s e l e c t i o n  of l oca t ion  f o r  :?requenc:-riiodulated equipment was a ma t t e r  
of Frca t  p r i o r i t y ,  atid of ten  rad io  s ta t ions  had t o  be reifiove,: t o  a 
comide rab le  d is tance  fro121 t h e  COI II ani: past  i n  order t o  e s t a b l i s h  con-
t a c t .  This  enttailed a considerable problem of secur i ty  f o r  tLe  s t a t i o n  
and s e v e r a l  men usua l ly  h.,d t o  be sent ou t  as o p a r d .  It is  be l ieved  
t h a t  a s t roni ,er  s igna l ,  al t t ,ou@ not a posit,ive cure :or t P i s  t r o u b l e ,  
sill a s s i s t  p r e a t l p  i n  so lv in  it. 

b. The Po,rv?ard Cbserver Probleni. The probleli. of na in tn in ing  
commnication with fomar-1 obsei-vers 1 ::s one of p r i m r : r  concern t o  a l l  
b a t t a l i o n  cornanders. - . , ire cormaunic t i o n  was alwa:;s d i f  ' i c u l t  6x18 
:?requently impracticable t o  e s t sb l i sh .  "he 600-series r ad ios  d i J  
hel? r r e a t l y ,  b1rt it TICIS i n  regt!rds t o  observer cOfi..nunic . t i on  th , i t  
t hey  cane i n  for t h e  c r ea t e s t  a;.,ount of coment. A s  has been noted 
e a r l i e r ,  t h e  ? rea t e s t  cr i t ic is . ; . s  r.'ere on size, w i g h t ,  range, and l i n e -  
of-+ h t  c l i a r ac t e r i s t i c s .  &servers  t r i e d  ;'?any so lu t ions  hUt G O S t  O f  
the!, faile.1 t o  give ;, coupletel:. sa t i s fac tory  ans-er. One ""s  t he  use  
of renlote c o n t r o l  eq,Jiurtent; t h i s  Y ' Z S  a p a r t i a l  so lu t ion  but it re-
quired t h e  lay in ;  of viire ?rei? t1.e radio t o  t h e  obsemer. Another 
so lu t ion  t h e  use of the  ,5Cr.-536 radio,, a s n R l l  I'wualkie-talkiell tJ'pe 
rad io ,  s;lic]i ,9:illbe discusped under aK:plitude-nioduleted red io  equip- 
ment. I n  t h i s  so1ut ion) the  observer took one SCR-536 w i t h  h h  and l e f t  
one a t  h i s  scr;-610 radio; the  r ad io  operator t h e n  acted a s  a re lay .  
This so lu t ion  was t h e  source of a sugcestion which was heard f r equen t ly  
during t h e  i n t e w i e v  s i n  cor,pection w i t t .  t h i s  study. Severa l  o f f i c e r s  



suggested t h a t  t h e  forward observers! radio be of a poller comparable 
t o  the  ~CR-608, be mounted i n  a 1/4-ton truck vl i th  no provision f o r  
por tab le  ope ra t ion ,  and have mme device built i n to  the  set which 
w i l l  permit i t s  operation as an  autoratic re lay,  hen the  observar 
goes forward, he can leave his big radio i n  a favorable loca t ion  and 
t ake  with him a small 7iwalkie-taUtieic s ize  radio w i t i t  a range of one 
or two miles  xhich  w i l l  kork back t o  h i s  l a rpe r  set  which w i l l  r e l a y  
au tomat ica l lp  t o  t h e  f i r e  d i rec t ion  centr;r, By t h i s  so lu t ion  t h e  
t i n e  l o s t  by havinr an  operator act  as relay i s  saved r-nd :mater  ac-
curacy ab ta ined .  This sill also pernit  t be  observer t o  car ry  a much 
smaller s e t  wi th  him i n  the  exposed area, 

SaCTIOI! 3 

WPLITUDE-E, GWIATEO EQUIFT ENT 

39. General. It mirht be said, :merally,  t h a t  amplitude- 
modulated r a d i o  took over afld carried on where the  voice range of 
frequency-modulated equipment ceesed. I n  sonie instances aml i tude -  
riodulated voice  coti%unic;ltion wab sur f ic ien t ,  as in the  case of t?!e 
sea-536, bu t  i n  a mjorit : :  Of cases continuous-wave key coixiunicatior 
was necessar:. i n  order t o  force  the  siFna1 tlyough in te r fe rence .  
Therefore, amplitucle-modulated equipment was extre;ely important in 
t h e  n e t s  of hit 'her head ruarters.  In the succeeding para.raphs each 
amplitude-modulated s e t  v'hich was used b y  the  a r t i l l e r y  w i l l  be dis-
cussed. 

a ,  Cha rac t e r i s t i c s ,  This set  was t h e  "walkie-talkie11 s e t  
used by t h e  infantr:.. It iuas sl;all i n  s ize ,  15-3/!.+ x 5-3/8 x 3-3/4
inches,  and weirhed o n l y  s i x  pounds, It hjd a forty-four inch whip 
antenna w!-icF telescoped i n t o  a soall section of t h e  case when not 
i n  use. The set had one prese t  frequency and a ran--e oP approximately 
one and a h a l f  miles.  The power suplly was obtained from self-contained 
d r y  b a t t e r i e s .  It w s  fo r  voicc operit ion only .  

b. Use. This r a d i o  w s issuec' t o  a r t i l l e r y  uni t s  for use 
by forvard o b s G e r s  and survey sections. I n  some C ~ S E Stl:e ohserv- 
ers used it t o  comiunic,,te viith the sup:orted inf  ntr:: coriican;. 
cofimnders when t h e  s i tu&ion require,: t h a t  they be separated. I n  
o the r  i n s t a n c e s  observers used thetii t o  conmnic-.te r i i th  t l , e i r  SCF*.-610 
opera tor  vll-sen they  vent fomard and '.ad t o  leave t!ie X-610 i n  a 
favorable s p a t  for CoriLunication with the  f i r e  d i rec t ion  canter .  :hr-
vey personnel used t h i s  r-,.iio for coi;ir?unic;tion f r o n  opnoaite ends 0,-
survey bases  o r  t o  cont ro l  t h e  operlltions of survey c r e w .  

C. Cor;s;.ientsby IJsinX xoz~,P o r r ~ d  coliJ;ents b.-usinp troops 
Were not ob ta ined  but  i n f o c f i d  state%ents indicnted t l l i t  this i tew Of 
equipriient was thoroupI;ly sa t i s f ac to ry  and VJQS r e l l  l iked  bsr a l l  who 
had occasion t o  use it. 

d,  Di.scussion, The scj-536 radio did not take  a place  i n  
t h e  0rp.anized n e t s  of t1.e f i e l ?  a r t i l l e q r .  It was used f o r  shor t -
d i s t ance  comunica t ion  and mas v e l 1  l i k e d  h;{ tl:ose who used it. 

41. SCR-284, 

a. Charac te r i s t i c s ,  The sC~-284was a conbination continuous-
wave voice  s e t  fo r  vehicular o r  :round operation. It tiad a ra ted  r a n 3  

The PovJerof t h i r t y  m i l e s  on contjcuous-wave and seven milee on voice. 
supoly ahen  ,fiowted i n  a veliicle was f r o m  the  Vehicle batter-r  and ?'!':'en 

The t o t a l  we i ' h t  used on t h e  ground was frohi a hand generator cK-45-A. 
of a l l  component pafts was 250 pounds. 
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b. E, This rad io  wos designed $0 be used i n  the d i v i s i o n  
a r t i l l e r y  o r  group c o n "  net  linking tLie be t ta l ions  t o  the afore-  
pentioned headquarters .  It was a l so  intended for  l i sp  i n  the c o n s  
a r t i l l e r y  comant' ne t  down t o  divis ion a r t i l l e r y  and grouu headquarters .  

c. Comments by Using Troops. 

Brigadier  Ceneral J .  t .  Lentz, Conrending r-eneral, X I 1  
Corps A r t i l l e r y :  

"The 284 radio i s  out .  It i s  not sa t i s fac tory  for mis-
s i o n s  it i s  supposed t o  be used for ."  

"The 193 radio h e s  been a l i f e  saver. r:e have j u s t  about 
q u i t  using the  264.1t 

Army Cround Force Report I:umber 1077: 

'!The 284 s e t s  were not used, since they were replaced by 
193 sets. The 193 i s  preferable becallse the  frequency bsnd 
extends lower than t h h t  of the 284. I n  addi t ion t h e  193 has 
nore  range and i s  a much b e t t e r  set ."  

A repor t  from X I 1  Corns A r t i l l e r y  ueadquarters on r a d i o  
communication5 contained the  following statements: 

"(1) SCR-284 rad ios  i n  Corps A r t i l l e r y  Comnd  Net had 
i n s u f f i c i e n t  rsnge fcr  t h c  nurpose. 

l '(2) SCR-284 radios  i n  F ie ld  A r t i l l e r y  Groups znd 5 l v i s i o n  
A r t i l l e r y  Camend Net had insuf f ic ien t  range t o  properly c o n t r o l  
t h e i r  units." 

Col  E. T .  Owor&, Executive Officer, 26th Infan t ry  Divis ion 
A r t i l l e r y ,  s t a t e d :  

"There was not enough difference i n  s i z e  end weight be-
tween t h e  SCF-197 and 261: s e t s  t o  warrant the  grea t  d i f f e r e n c e  
i n  range. The 284 was d e f i n i t e l y  unsat isfactory f o r  range con-
sider i r -g  its size."  

Commanding Off icer ,  284th Field Ar t i l l e ry  Rat ta l lon  
(103" How) 

"The Scp.-284 d id  not give us t h e  cont.act we needed w l t h  
higher  headquarters, Frequent,ly we hed t o  obtain permission 
t o  use our  SCR-193 i n  order t o  maintain comunicat ion wi th  
group headquarters." 

The SCR-284 WRS not vrell received by t h e  using d. Discussion. 
troops. It d i d  not have suf f ic ien t  range t o  insure communication w i t h i n  
t h e  nets  f o r  which i t  vias intended. Too frequent,ly it was necessary t o  
withdraw t h e  scR-193 fror. the corr~sa r t i l l e r y  f i r e  d i rec t ion  ( sercnsde)  
ne t  t o  o p e r a t e  i n  t h e  divis ion a r t i l l e r y  or group command or f i r e  
d i r e c t i o n  ne.ts. ),nother r e s u l t  of the s igna l  s t r e n e h  werkness ' #AS 

t h e  e f f e c t  of cnemy interference on t h i s  s e t .  I n  cases where t h e  net  
had been es tab l i shed  with. t h e  SCR-284, enemy interference could C ~ L -

p l e t e l y  c u t  ou t  cownunication whereas the Stronger siPP-1of t h e  
SCR-193 could  be hesrd. 
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t i rm  t o  thoroughly indoctr inate  111 seraonnel,  includinp both operptcrs 
"nd o f f i co r s  who w i l l  usc t h e  equipment 

45. Allocs.tion of, Frequencies. 

a ,  General. Frequoncios for  use i n  f i e l d  e . r t i l l e r y  n e t s  
wore . m s i p o d  by S igna l  Off icers  o f  highor echelons i n  accordance 
wi th  the p r inc ip l a s  l a i d  doan i n  f i o l d  r&inu,ils. They wtrc g o n e r a l l y  
s'.tisf-ictory. There vcrc  occesionnl  instances  of i n t c r f  orencc bet-". 
n i t s  but thmc wer6 quickly sd jus t cd  ba a neTN frequency 3ssiennr;nt t o  
on[-:o f  thc.: nc t s  concorned. Tho most o u t s t  rnding exmplcs of i n t e r -  
feroncc occurrcd i n  December of 1944 and Janunry of 1945 when unir;s 
wcrc rushod t o  Belgium t o  o p ~ o s ct h e  C-ermn offensive. It was in-
evitnb1.0 t h a t  thcre should be s o w  i n t e r f c rencc  because u n i t s  were moved 

- - ~ t r s i n i r z t h c  United Stqtes, ..11f i c l d  .?!-til-

r.ipid1:; from onc area t o  anothtr  wfth no t h e  for r t a l i p m "  of r 3 d i o  
s o t s .  

h. ho Two-Ch.nnc1 Sirsten vcpsus t& Lour-Channel S y s t E .  
f o r  Batti:lions.T3urinp 
l c r y  bqt tql ions opamted on wh3.t wr's  c: Us:! t he  flfour ch?.nnel system." 
Under t h i s  po1ic:;cRch f i r i n g  b ? t t s r y  h.rd one frequw.c;- Grid one n e t  
which includcd t n s  f i r e  d i roc t ion  c e n t e r  s t - t ion,  the h - t t t r v  coru;7ndor, 
t hc  Snttcr:; recon?issmce o f f i c e r s  nnd observers. The f o u r t h  frcquenc:? 
was 3 conim.cn f r o p n c y  f o r  t h e  b e t t a l i o n  ccounclnd n e t ,  2nd all s z t s  i n  
t h e  bst t? . l ion rrerr: preset. f o r  ooerqt ion on t h r : t  frequency. This p o l i c y  
pcrrLt ted ciaximuii f l m i b i l l t y  and operat ing efficiency. :!owcvcr, when 
t h e  Suildup of  units i n  thLs t h e n t c r  b c p n ,  it bocamo evident  z h r . t  
t h e r c  would be t o o  msny un i t s  c l o s e l y  :iddj-cc.nt t o  w c h  o t h a r  t o  p e r m i t  
opcrntion under t h i s  s y s t m  without interference.  Xith only a U m i t c d  
number of frequencies avpilablcr it l)oc:?m6 ncccsslry t,o reduce t h c  num-
ber of froquonciss per  bi . t tal ion and t h c  %wo-chahcl system" wn6 ad-
optud. Under t h i s  8ystem 911 s o t s  i n  t h e  b?.ttalion c a r r i e d  the  two 
b3t t ' i l ion channels ?,nd oporated i n  one of two n&s, t h a  commwd n c t  o r  
t h e  f i r c  d i r a c t i o n  net .  Thc throi-y of t h i s  systerh Y E S  t h . t  a l l  st::tionS 
wou1.d operate  i n  t h o  conur?-.nd n t t  u n i t 1  it h u c m s  nscossnry t o  swi t ch  
t o  tho  f i r c  d i r e c t i o n  nzt. t o  handle f i r c  missions.  The first r e a c t i o n  
of u n i t  comp,nders WCIS th;.t the:; could not operate c f f i c i m t l y  under 
t!iis ros t r i c tdd  z l l o c i t i o n .  As combat progressed, finny u n i t  com..anders 
c!ianged t h e i r  minds until,  by t h c  end of t h c  v m ,  opinion w?s d iv ided .  
Cofiimndsrs of corps : i r t i l l c r y  b a t t  : : l ions wsre unaninous in t h a i r  
opinions t h a t  t h e  two-channel. s y s t u r n  was adoquate f o r  t h e i r  needs,. 
PliLhin d iv i s iona l  u n i t s  t h e r c  WTS II dissgresmant; sor.le comnnndcrs f e l t  
t hn t  t h c  number of  nllssions which t h e i r  b?,ttsLions could handle i n  ' 
a c c r t a i n  per iod of t ime ~ ' 5 sreduced by t h i s  system. It is b e l i e v e d  
t h ? t  t,hore i s  good pround f o r  t h i s  contontion i n  t h a t  norrrAqllgar. or-
g w i c  divis ion21 un i t  hns t h r e e  l i ? . i son  of f icers  wit,h t h o  sup2ortcd 
i n f a n t r y  rc@!icnt Find two or  t h r x  ohsarvers operating uncr t h e  super-
v i s ion  of ei!ch l i e i s o n  o f f i c e r .  WFth severs1 of these s t c t i o t i s  a t t ~ ~ p t -  
i n g  t o  t r insmit  t r a f f i c  i t  i s  conceivabLo t h a t  a colixwmicntion bottle:  
neck may m i s e ,  I n  t h e  corps a r t i l l c r y  bn.tt-?lions such a p r o b a b i l i t y  
i s  reixoto bec?usc norr.3llg only on- l i % i s o n  o f f i ce r  i s  used and he i s  
n t  t h e  f i r e  d i r c c t i o n  center of t h e  re infmcud orgsnic b n t t a l i o n .  
Therefore, it -.n')e?rs thr.t compromise i s  ind iwtod  wi th  corps PI'-
t i l l e r :  uni ts  using t h e  two-chwnal system nnd d i v i s i o n a l  units hrv-
i n c  four  channals f o r  us i f  necded, wovidcrl thbse 3ddi t ions. l  chiin- 
nels .?re nvnilablc .  

b6. Orgnnimtlon of :lets. 

I n  parafiranh 33, G l i s t  of  t ho  more cord-
Thosa 0.1'6 t h e  nets which w e r e  

-Desirad Nets.a. .- used bymoply ~used nets  was prepented,

Presented i n  Figure 1 (SCE p3gc 32)
t h e  majori ty  of units. nrc t h o  

nc t s  which w e  bel icvcd t o  bo naccss,?ry f o r  f i e ld  nr:ill.ery use,  The 
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radio sets which ?.re i nd ic> tod  m c  t he  s e t s  which e7cretC;d i n  oofi .a~r-
ab le  nc t s  during co&.?t; however, somi: of thesrj sgts will not, nc-t thi! 
desired range requircnsnts shown i n  t h e  l..st tha l i n e s  of t h i  c h ? r t .  
Tn casus where the re  i s  discrcpmc-r sets  which w i l l  r.cL:t th-sc  r=.npc 2 

requirements a r c  desired. Tho nc ts  of t h c  f i i l d  artillLr:: Sr i rqdo  nro 
omitted. T h i s  i s  duc t o  thc  varyinp situn.tior,s i n  v!Mck, t.he briaadc;
headquarters oporatcd. Y:hwe thc  b r i p d a  fur.ctionad -.s en a l t e r m t e  
f i r c  d i r e c t i o n  conter f o r  t h e  corps a r t i l l e r ;?  he?dq&il.rtiirs, it hzd t h e  
sane ne t s  a3 t h e  Corps a r t i l l o i y  hccdqusrtors, I k r c  it s s s i a t i d  t h e  
C o r y  a r t i l l e n -  h e s d q u r t o r s  mcrely.in a supervisor;i c,a?.city, it V F S  

usually a secondary s tRt ian  i n  t h e  corps z rLi l le rg  nets. 

b. Arulysis of Traf f ic  on Desired Bets. Thi fo l lowine  is 
a r e suw a f  t r q f r i c  t o  bc norwl ly -&nd lcd r . tbc  ?bow ncts:  
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+: rhen a t t a c h 4  t o  o r  su?Dorti .ng I n f ,  n t ry  " i v j  sion Artillm--
is: Thrcc f r aqucnc ie s  ?re d c s i r c b l c ;  nctw.11:; t h a r e  m?;. tc!three 

b a t t a l i o n  f i r e  d i rec t ion  ne t s  i f  conditions wnrrmt . 
Figure 1, Recomcnded F i e l d  A r t i l l e r y  Radio Nets. 
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radio equipment W?s general ly  s?.tisfactory s ince no adverse c o m e n t s  
were received during t h e  interviews. Supply of p a r t s  and of replzca-
ments, however, d i d  exc i te  unfavorabie coment .  Tha gensr31 tcnor  of 
comment on sU.?PlY of replaccnent par t s  w?s e x a p l i f i s d  by t h e  nns7,ver 
given by Brigadier  Gonerd E, T. Dilli.ns, A r t i l l e r y  Officor, Third 
Army, t o  a quest ion as t o  whether an m p l e  supply of spnre p a r t s  and 
b a t t e r i e s  exis ted.  He said: 

" A t  t h e  close of tho  campaign, yes; during most of t h c  
war, no. Regarding p s r t s ,  mp,ny times s o t s  k v e  been dcad- 
lined f o r  wsnt of r_ sin& pert .  This led  t o  cmnibiiliza-
t i o n ,  which process, with the a b i l i t y  of 2 few s k i l l e d  re-
pairmen, W?s res?onsible  f o r  the continued perfornqncb of 
m n y  se ts ;  but  m n y  complete s B t s  were thus rendered in- 
operat ive f o r  a l c k  of r? few sm11 pI;rts." 

The supply of b a t t e r i e s  was exceedingly c r i t i c e l .  The SCR-610 operstod
from battGry power most. of the tine vrhcn it WBS i n  use b;r obscrvers. 
This caused a severe drr.in upon uni t  ba t te ry  stocks and, when supply 
became critic:!l,  rcnchcd major pro?ortior.s 3s a co"tic?.tion prob-
lem. 1:ost of thc o f f i c e r s  intervicwcd expxsscd a dcs i rc  f o r  a b8t-
t e r g  with longer  l i f e  and 9 b e t t e r  s u p l y  of then. 

b. Basis o f  ZIE. 

General. 
cct"ndors upon tho individusl  r-.dio sots which "tTe 
discussed i n  previous y.regraphs. Tho c o m e n t s  are 
based e n t i r e l y  upon the equi?ment w!iich vias used i n  
Combat; t h e  commnts kci-e recorded ora z l s o  u?on t h e  
a c t s  with which they fought the w2.r. I f ,  i n  t h e  dis- 

' cussion of s a t  char;cteristics, t h c r  st:-ted t h s t  they 
desired a s e t  with gre>.trr r?ngc snd i f ,  her*, the.; 
s t? tc  t h q t  thcy dosirs  more s e t s  of th:-.t type,  it 
i s  undorstmd t h a t  Lhey desire  a n  incre?se i n  t h &  
nunbcr of s o t s  w i t h  iccrz?.sed r?ngo. No mention is 
mde here of new equipment. 

-- Attsntioti i z  invitcd t o  carmmts of: u n i t  

SCR-608, Several  bnt ta l ion eomanders expressed 2 
d e s i r e  f o r  re turn  t c  the  b s s i s  of i s s w  which gave 
an SCR-608 t o  e i c h  batter:t comwndar because t h e y  
f e l t  t h a t  tho incro.sed r:ingc! of t h i s  s e t  w?s  e 
decided adv?,nt.qgi, i n  displicemcnts and rcconnsissmce.  

SCR-508. A com,ent which was h w r d  c o n s i s t e n t l y  
WBS f o r  t h e  3ddition of .in SCR-SOEI t o  the  t a b l o  of 
equipment for t h e  f ib ld  a r t i l l e r y  group headquarters. 
A t  prcssnl; tho tzb lcs  authorize the SCR-608. &ken 
armored d iv is ions  yitlrc supported i t  w ? s  nccessnry  t o  
horrow 3n SCR-508 f w  group f i r e  d i rec t ion  o r  t o  
mkt use of t h e  overlap i n  ch2nnols bttWeGn t h e  
SCil-606 and SCP-508. In  pzraprnnh 358 it was ehown 
th:*.t this over la?  v a s only betwen 27.0 m d  27.9 
megacycles, allowing o n k  ten chznncls on eech set  
which c?,n be used. These were focnd t o  be inzdf-
qu,?te w i t h  tjlc ovorlso band being very badly crowded. 
Thc isEue of SGR-508 n d i o s  t o -11 g r o w  he.?dqunrtcrs 
would p e r r i b  nng such unit t o  su3Wrt srmorod units 
a t  any tirr.e with the desired f l e x i b i l i t y  of r?.dio 
communic.D.tions. 

5 ~ ~ 4 8 4 ,0,rdnion W ~ Spr3.ctically utllnimous t h ? t  the  
~ ~ ~ - 2 8 4  tab leswhould bo delated from f i e l d  ar t i l l2r : r  
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2nd repl;..ced by t h e  SCR-193. 

( 5 )  	SC2-193. Thc SCR-193 proved t o  bo t h e  nos t  sought 
a f t o r  i t em of r ad io  equipnent. Dmctic?,l ly ,111unit 
conmw.ndcrs ds s i r ed  an incre2sc.d authoriz-t ion.  

Arrrv Ground Force Rsport Wumber 1077: 

'IThree SCR-193 r ?d io  s o t s  were opsr i ted ,  only one of  which 
i s  ?.uthorizod by T/O & E ,  ( two in l i c u  of the SCR-284 s o t s  
which were not  used), A fou r th  SCR-193 s e t  is needed f o r  uso 
of t h e  l i a i s o n  o f f i c e r  s en t  to t h e  a r 5 i l l c r y  of tho corps on 
t h c  left." 

A recomliendation by Comimding General, X I 1  Corps Artil-
lerr included t h i s  sk i texof i t :  

"Providc Field A r t i l l e r y  Group with t w o  edd i t iona l  SCR.- lq3 
or  SCR-506 r?d ia  sets wi th  3/4-tor. weapon cor r ior .  

Reason - onc ?or l i n i s o n  o f f i ce r  t o  opcrate i n  Corps
A r t i l l e r y  conurmd net. 

one 	f o r  opera t ion  by Group ileodqunrters i n  Corps 
Arti1ler:r oorAmg,ndnct . 

one 	(now provided i n  T/E) f o r  operation i n  Coros 
A r t i l l o r p  (Serenade) f i r c  d i r ec t ibn  n c t ,  

JlProvidc Corps A r t i l l e r y  Kcadquarters Battory with e i&t  
SCR-193 o r  SCR-5C6 r ad io  s o t s  with 3/4-ton wonpon c , i r r i o r .  

Reason - one for Corps A r t i l l e q ~  comnnd post i n  c o m n n d  
net, 

one 	 f o r  Corps A r t i l l e r y  f i r e  d i r ec t ion  cen te r  i n  
cam-nd ne t .  

onc f o r  Corps Art i l l e ry  f i r c  d i r ec t ion  c c n t e r  i n  
(Seron-idt) f i r e  d i r cc t ion  net.  

onc f o r  Corps Arti1ler:r f i r e  d i r ec t ion  c s n t e r  i n  
Ariny A r t i l l c r y  nut. 

ono fop  esch of thrco l i a i s o n  o f f i c e r s  i n  com.nd  
net. 


one 	f o r  Corps Ar t i l l e rg  fir6 d i rac t ion  center 
for displklccment .!I 

Ton bz t to ry  and three ba t ta l ion  conunmdcrs i n  a group 
conference on comniunication eyuiptwnt stnted: 

'"ced more l73ls--ct leg.st one sp?ro sct f a r  cvcry one 
i n  operPtion." 

Thus t h c  comments r:ngcd from o s l i g h t  incre::se i n  s o m  uni t s  t o  -. vcry
:~,p,?rccinblo incraasa  i n  o thers .  Thi! gener i l  concensus was t h ? t, SCR-284 
shorild be rcplscad r i t h  SCE-193, th2,t mch corps a r t i l l e r y  1 i . i s o n  of-
f i c e r  should h,wo ?n SCE-193, and th.t there  should be a r e l i e f  sat f o r  
every SCB-193which is i n  continuous opemtion i n  order t h e t  s e t s  m?y 
bc rotEted t o  in su re  pos i t i ve  communication. 
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CHAPTER 4 

L8. Gencral. Visml conmunimtion WRS uscd t o  P vcry l i n i t c d  

ex ten t  by f i e l d  . r t i l l e r y  i n  tho  Europcsn Theater of Opcr*.tions. This 

was duc, i n  p?rtj  t o  t h o  f c c t  t h i t  wire  and rr.dio comunic.7tion func- 

t i ened  well i n  prpctienl1;r : i l l  r ?e r - t i ons .  


43. Air-Ground Comunicat ien.  Radio was tlia a r inc ipa l  mms of 
cofiumnic?.tion betvpcxn a i rp l ane  nnd ,-round ins t ? l l ? t ions .  I n  t h e  evont 
o f  a radio f a i l u r e  it was consiclorod m o m  ccononmicel of time for  t h c  
l i s i s o n  . i i rp lwc  t o  f l y  b?ck t o  %ha l m d i n g  s t r i p  and cxchmgc t h e  
f a u l t y  n d i e  s e t  fo r  another.  Thc nirplnne could usurl.1;; bc Sack on 
i t s  a i r  mission bcforc  it could ii,nve ccmlc tcd  t h e  mission i f  xing 
s ignx i s  and o?tnel displays kLndbcr.r. usee. No instenco w s  d i sc los sd  
of groud-to-airplanc colaiunicztion throuph tho use ef st?nd?rd pnnol 
sets. The mn1.y use o f  pnnal sc's h ~ s3 t  tho iir stril, i t s i1 . f  t o  ind icq tc  
runways 2nd nind d i r i c t i o n .  I d c n t i f i c n t i o n  p o n d s  of L1.e fluorcscsnt 
type,  hovievcr, s c r o  uscd t o  iden;if;- f r i -nd ly  v e t i c l c s  .?nd 3 o n t  l i n c  
elamcnts t o  both o r p n i c  x r t i l l c r y  z i r c r l f t  2nd t o  high-porfGr;.mnce 
a i r c r a f t  of t h c  Air v o r ~ t ,  During Jsnuary i n d  Fcbru3ry 1945, bcceuso 
of t h e  capture o f  m.ny f luo resccn t  panels hi- the c n u y ,  it wc?s ncccs-
s w g  t o  usc 3 cock ef co lo r  combinitiona,  ck':npd d - i b ,  t o  identifl .  
f r i end ly  vehicles  and colwns. 

50. Pyrotechnics.  Thcrc wc!rc fer! instsncss discloscd during t h c  
intcrvicws of  t h ;  use  of p p o t c c h n i c s  3 s  a t i g m l  f o r  e r t i l l c q r  sup- 
po r t ,  AlthoUph t h e  e,T,crpncy use of f l i r 6 s  was pravidid f o r  i n  c?so 
o the r  meens of comunici. t icn f r i l o d ,  thby wuro seldom ~ m d o ~ ~ c d .In-
f a n t r y  comandkrs prcfomcd t o  sock out  t ho  forwqrd obscrv;r o r  b i s o n  
o f f i c e r  and h v e  him c a l l  fo r  p ro tcc t ive  r h . 5  bp wire o r  radio.  

51. Other Mean? of Visual Cormunication. ScmDhore as n means OS 
v i s w l  s ignc l l i ng  was pmacitcsll:, nevcr used. Signal  l i g h t s  were never 
used bocause t roops  werc very " l i g h t  conscious" and t h G  fl:.shing of 
any lemps W R S  ce r t a in  t o  provoke oorment. 

SXCTION 2 

SOUND CO1.V UNICAT' 

52. lljhistlcs, S i r ens ,  Klnxons. Seund ;IS n mews of cofimmicstion 
wns practi-ver used, T h o o n l y  i n s t m c e s  reported werc II Pew 
cases  wherc whist las  were usad t o  a l e r t  t h c  drivars when pu t t ing  2 motor 
convoy i n t o  motion. S i a n i 1  Operh~tions Ins t ruc t lons  snesif ied sound 
s ignn l s  which were t o  bo used i n  t h e  event  e? a i r ,  e's, o r  Irmorod ?t-
t i c k ,  but no avidonce of t h c i r  use YJZS found. This  was undoubtedly duo 
t o  the  f a c t s  t h a t  chemicd  nttrc:rs ncver m;xtorialieed, Z i r  .:ttaccks werc 
over s o  f a s t  t h a t  na oq,Goortmit;. V E G  aivon t o  sound tilt sinn:.l, and 
w9.rnip8 of i nc ip i en t  att?.ck by a n m r  gensrr.llg cnnic by radio.  
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53. German sec re t  Yeapan. On seve ra l  occasions durins and a f t e r  
conbat refareilce were nadc i n  various memorands end bul le t ins  t o  one of 
the  so-cs:.led ' secre t  weapons' employed by the enqy .  I n  t h i s  s a r t i c -
u la r  ins t snce  the subject re fer red  t o  'ABS t h e  lack  of  s igna l  s ecu r i ty  
on the ?a r t  of t he  h e r l c a n  forces .  r e s p i t e  a h "  caltinued remind- 
e rs  f r m  highex headquarters se r ious  brebches of signal s ecu r i ty  d i s -  
c ip l  ;r.e 'r7ere raporTed, 

Brigadier General 9. T. Villims, h-ti l lc-ry Of f i ce r ,  
Thbd Army, s t a t e d :  

" *** In one case a t ixe-on-target shoot a t  a d iv i s ion  
coimand post vas gut on the  a i r  i n  the c lear  about an hour 
ahead of time. The eneny moved h i s  a n t i r d  i n s t a l l a t i o n  end 
observzd the  i n e f f s c t i v j  f i r e  from a nearby h i l l .  Accordin€ 
t o  ,;risoners of war,  t he  enemy h i s  taken adwntege of as l i t -
tls as f i f t e e n  minutes na rn ing  i n  siniler cases. I n  another 
instonce,  a d iv i s ion  was advencin;. on a c i t y  vhich s t r add led  
a r i v s r .  Friendly a i r c r a f t  repor ted ,  i n  thz c lear ,  l oca t ions  
of r w d  blocks only on the  south  s ide  of t h s  r ive r .  The enzmy 
actdd on t h i s  by s h i f t i n g  a l l  of h i s  troops t a  tha  south and 
offered E very stubborn r a s i s t a n c e , r  

The comandcr of a b a t t a l i o n  of medi,m corps a r t i l l e r y  
reported t h i s  instonce of v io l a t ion  of s i&na l  soc i r i ty r  

a 1  'ms  on reconnaissance for ne7 pwi t ions  when I an-
countered Col - - -, qy p o u p  comxindar. "le met i n  0 l i t t l e  
r o w  j u s t  w.?st d wher:: I intended t o  go i n to  pos i t ion .  
Af te r  recciving i n f o m a t i o n ,  Co1 - - - nant  t o  h i s  S3-
608 and tronsrlitted t h i s  message i n  the clear t o  h i s  eXdC-
u t i v s ,  1 I am a t  - - - ( t h e  name,Qf the villago) a t  coord ins tas  
( the  coordinates i n  t h e  code f o r  tha t  j ay ) .  Hove the  @oUp 
command post here; we will bi: here ivith - - - (the b a t t a l i o n  
comander f s  name) and hz n i l 1  have the (--)til ba t t a l ion  i n  
pos i t ion  jus t  cast  of here.' Nz3dless t o  say, I d idn ' t  
occupy posit ion cas t  of t ha t  t o m  m d  I didnlt  put V C W -

mand post there either.0 

i ' io la t i sns  of simal seclirity were s o  f requent  that  i t  bccane ndces- 
S a r y  f o r  higher hsndquarters t o  monitor r ad io  frequancies and t d e -  
phoco l i n e s  i n  or3er t o  reducz the  amount of information being given 
t o  the enemy. )Tot only was information being broadcas: by r ad io  means 
but i nd i sc rze t  t ~ l o p t o n c  cornersations on linx which could ba tappad 
Provided onothdr l e a k  of infornation. 

54. Causes of i i iolaticns.  
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events i n t o  motion. With t h e  advent of r ad io  equipment which was no 

more d i f f i c u l t  t o  use than  the  telephone, v i t a l  information took t o  

t h e  a i r  ins tead  o f  t r ave l ing  by wire. Had the  des i r e  t o  use t h e  t e l e -  

phone o r  t h e  rad io  not been s o  strong, c o m n d e r s  and s t a f f  o f f i c e r s  

would have sen t  more w r i t t e n  messages which would have followed the  

es tab l i shed  message center  channels. I n  those channels .they would have 

been encoded and t ransmi t ted  by personnel e spec ia l ly  t ra ined  f o r  t h a t  

work. Much infor imt ion  would have been denied the  enemy. 


b, Fai lure  t o  Chan e Fre uencies. Another f ac to r  i n  t h e  leak 
of i n f o r m t i o n  was t h e  f a d t o  ch9ange rad io  frequencies over long 
per iods  of time. For t he  bes t  i n t e r e s t s  of comunica t ion  secu r i ty  
rad io  frequencies must be changed per iodica l ly .  Th i s  e n t a i l s  a con-
promise betaeen the  p r inc ip l e s  of s e c u r i t y  and  the p r a c t i c a b i l i t y  of  
such changing. As 8 genera l  r u l e ,  once an  operation was begun, it had 
t o  be car r ied  t o  a conclusion without opportunity f o r  t h e  realignment 
of r a d i o  s e t s .  Units changed frequency only fo r  an urgent reason such  
a s  a m v e  t o  another corps zone o r  t h e  capture of an  observers s e t  by 
t h e  enmy. One b a t t a l i o n  of corps  e r t i l l e r y  which never changed corps 
and never l o s t  D rad io  s e t  t o  t h e  enemywas using t h e  smie frequencies 
a t  t h e  end of the  war t h a t  had been put on the  s e t s  i n  England i n  August 
of 1944. This constant opers t ion  on t h e  same frequencies gavo the  enemy 
an oppor tuni ty  t o  e s t a b l i s h  well organized monitor systems t o  cover t h e  
froquency spectrum and l i s t e n  t o  those s t a t ions  ivhich gave him t h e  most 
in forna t ion .  

c. In ro c?rUse of Codes. X o t  the l e a s t  of t h e  causes o f  

f a i l u r e  of . s i E e f i  Es-imroDer use of codes. The ins tance  

c i t e d  i n  paragraph 53, whkre t h e  nane-of'a town and t h e  coded coordin- 

a t e s  were mentioned toge ther ,  was not a remote case; v io l a t ions  of t h i s  

t ype  were frequent.  Because o f  such ac t ions  many codes were compro- 

mised. It was with a high degree of chagrin,  a f t e r  h o s t i l i t i e s  ceased, 

t h a t  many American o f f i c e r s  learned  t h a t  one of t h e  supposedly beat 

codes, c e r t a i n l y  one of  t he  nost used codes, had had a s e c u r i t y  period 

of approsimately s i x  hours a f t e r  which t h e  ener.3 was ab le  t o  decode 

our  messages almost a t  w i l l ,  (See paragraph 56c) 


SECTION 2 

-CCDES 

55. General. A study of t h e  codes used by f i e l d  a r t i l l e r y  u n i t s  
i n  t h e  Eur-heater of Operations revea ls  t ha t  a g rea t  number 
were er.ployed. These f e l l  i n t o  t h r e e  genera l  c l a s ses :  Slidex, a code 
which used mechanical Ream for var i a t ion ;  prearranged codes which wera 
s e t  up be ce r t a in  headquarters f o r ,  genera l ly ,  24-hour periods; and 
impromptu codes nadc up on t h e  spur of t h e  nment.  The frequency o f  
use of these  codes var ied  i n  t h e  order given above as t h e  echelon of 
t h e  a r t i l l e r y  headquarters decreased; corps a r t i l l e r y  headquarters 
used S l idex  t o  a very high degree and ba t t a l ions  used it very s l i g h t l y .  

56. Slidex. 

a. Charac te r i s t ics .  S l idex  Y J ~ Sa code device  adopted from 
t h e  B r i t i s h .  It is a var iab le  type  prearranged message code bu t  was 
used so  extensively t h a t  it w i l l  b e  discussed a6 a aeparato type  o f  
code, The Sl idex  device was a semi-weatherproofed f o l d e r  which en- 
ciosed with in  i t  a card w i t h  U+4 squares on which were prin:ed f requent ly-
used phrascs of f i e l d  messages a s  well as numbers and a syllabus. A t  
t h e  t o p  and l e f t  hand edges were s l i d e s  holding a c e t a t e  s t r i p s ,  c a l l e d  
couraers ,  on which were p r in t ed  1 2  l e t t e r s  of the a lphabet  in accord-
ance wi th  a 'key! which was changed dai ly  by the  Signal Operation 
Ins t ruc t ions ,  I n  using t h i s  device,  personnel encoding a message s e t  
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the two coursers a t  any desired p lace  and read the ? l e t t e r  coord imtes f  
of t h e  up?er left-hsnd squore; t h i s  was t!.e i n i t i a l  co:;e o o u p  of t h e  
me3sa:e. The aucceedin- grouns '''ore t he  'two-letter coordin3test of 
the phrases on the  Cord ;fc'6ch expressed the  v r i t e r s  message. I n  
decoding a ii:ess:iP, the  couruers were s e t  t o  correspcnd t o  the  i n i t i a l  
group of t h e  uesssge and t h e r e a f t e r  t h e  process vias the reverse of t h e  
encoding procedure. 

b. Uses. Slidex w-.s used t o  encode only secret  portions of 
mssayes,  not t h e  en t i r e  t ex t .  It was used extensively i n  repor t inp  
coord imtes  o f  various i n s t a l l a t i o n s  and dosi-nation of future rmve- 
nent. It n ~ serlqloyed t o  t!?e greatest  extent i n  corjx a r t i l l e r y  head- 
quarters but i t s  use decreased u n t i l  b * t t a l i o n  leve l  was re:che$ vherc 
it VJCS used very seldom fo r  i n t r a -bs t t a l ion  t r a f f i c .  

c. Conu,.ents b:r Usinp; -. 
Captain I. S i l l i n s ,  Conm~nic.~tion Officer, 10kh :mnored 


%vis ion  artill.er77, sa id  : 


W i d e x  was used oiilp once: of f icers  inclined t o  e r r .  
%pests w r e  nuaerous. Use discontinued a f t e r  t r i a l . "  

Er iwi i ie r  General F. T. ,.illiacs, Artiller:: Officer 

T h i r d  .my:
A 

"Slidex is universa l ly  used by field er t i l ler ;?  un i t s  K i t h  
tkLeamy. It ac~. :~leoents  nrenrr ceeti GI~SSC'B i n  b r t t o l -the 
l ions.  .in trr.:j- !;elT i s  used i n  2d ! i t ion t o  e.:& u n i t ' s  key, 
i n  order t o  provide a universe1 code beticeen a l l  a r t i l l e r y  
hesd.luarters ? . i t h  t h e  amy, xtensive l i a i son  z c t i v i t y  and 
rapid shifts of uni t  attachment made t h i s  necessary. The 
.imy i ipnal  Secur i ty  Off icer  has been d i s sa t i s f i ed  with t h e  
6ecur i ty  a.fforded b:: Blidex because of i t s  misuse-failure of 
messape wr i t e r s  t o  fo l lov  instructions.  JudFinp from repor t s  
by prisoners of v i m  froit  enemy sicnal in te rcept  units, S l i d e x  
was safe  f o r  no more thon six hours, sometines f o r  much l e s e  
t ime, f! 

Col H. 1.. Crita,  forinerly Executive Officer, 1st b iv is ion  
Arti l ler ;? :  

"Slidex was t o o  slow," 

Col , . T. Orren, formerly Zxecutive Officer,  26th i i ivision 
k r t i l l o r g :  

)?Slidexwas probably the  l e  1st cwsbersoL%eof our  codes. 
','.'e used it pr inc ipa l ly  i n  t r a f f i c  w i t h  diviaion and corps
a r t i l l e r y ,  seldom wit!: t he  b a t t ~ ~ l i o n s .  It waa used p r lnc i ? -  
a l l y  f o r  sendin: coord i~mtes .  The bi,  dravlbacks '-ere t h s t  
e r r o r s  created -pe.:!t  dif: ' icult ies and t h e  spellin: Out of 
Ion? nams was extreiJely- hard .I' 

Cofiz,,2ndiny Off icer ,  28Ltii Pield . , r t i U e r y  Zat ta l ion :  

1v.e used slidex extens ive ly  i n  t r a f f i c  t o  Froup and corps 
a r t i l l e r r  headquarters. It was a :ood code but r eqdred .  lonr 
experience anc! vw-: fre,uent use before it could be employed 
r~.pidly.'l 

d.  giscussion, sfidea received ilvarie.' reC@otiOnb. t h e  
f i e l d  a r t i l l e r ; .  I n  sofi-.e un i t s  it was enthus ias t ica l ly  accepte.: and 
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widely used;, i n  other units it vias h e a r t i l y  condemed an6 never used 
excont where absolutely required.  I f  pro9erly used by s e l l - t r a i n e d  
personnel it was a good code, but it d id  require long  t r a i n i n g  and 
very c a r e f u l  use. An e r r o r  i n  s e t t i n g  a courser o r  in readin- a 
courser introduced e disnroportionate aiiiount of d i f f i c u l t y .  

57. Drearranged L essage Codes. !zny kinds of prearranged ioessn e 
codes were used : y f i e l d  a r t i l l e r y  un i t s .  These were ehploved t o  :reat-
e s t  ex ten t  w i t h i n  f i e l d  a r t i l l e r y  betta. l ions.  !he need - 0 r . a  ver? s h o r t  
code of only a r e l a t i v e l y  s n a l l  nwber  of phrxses wllj.c'? could be type-
w r i t t e n  on a sheet of r; x 10 inch paper and cirrie-i  folded i n  a pocket 
caused many uni t s  t o  develop t h e i r  o i n  codes. These.codesrconsisted 
of 25 o r  30 stzndarc! phrases t o  !.,hich 7 ere  aszipne? tvlo-le.bter code 
(,rouus on a da i ly  &.an, e bas is .  It VLS recognized t i  ;it tl lese codes 
hsd a 1011 order of secrecy, but t h e  redeemiq  fea ture  vas t b n t  t h e  
conprorise 0.; ,a ba t t s l i on  code d id  not e K e c t  codes i n  use b ~ ro t h e r  
un i t s .  

58. w. 
2. i ap  codes vere  undoubtedly the [.lost numerous and 

n o s t  var ied  of t!-.e codes used by t he  Piel:' a r t i l l e  y. ,ormally t h e  
sane s r s t e n  VK~S used t!.rou;-:lout t he  b:.itt::lions 0.- i 5 i v i s i o n  b u t  t h e r e  
v::,s l i t t l e  uiifori.3.t: !>et1 een -'ivj.sions , '&lieen 1-1 . t t a l i o n s  of 
non-divisions1 a r t i l l e r y .  ,bove d iv i s ion  a r t i l l e r y  o r  rou.3 l e v e l  
S l idex  Y A S  used consistentlv i n  tr! .?Yic i . i t .4 c o r x  a r t i l l e r y  head-
i u a r t e r s .  

11. Incipherinp of Coorrlin I tcs .  d thour l - prorer1-r ii c iphe r ,
bu t  caller '  R lcodel b. coTodn usp'e. vias t:e orcc t ice  of s u b a t i t u t i n r  
l e t t e r s  for d i c i t s  i n  disciiscin: cooi-diir t e s  eve*. r.:io 11::. t e l e  )hone. 
I n  oce d iv i s ion  e' cl: 1000-yrd rid l i n e  P:;S assi;.! ed I 
 R l e t t e r  accord i i ic  
t o  ?- prearraq-ed sequence ahd tivp enciphered coorp lmtes  reed direct177 
froi:i a an?, a s  Bb i8 .  s n o t k r  d iv i s ion  selected r1ail.i a t e n - l e t t e r  
v o r d  i n  xhci'i no l e t t e r  was rei,euted; these  l e t t e r s  '"ere t!-.en nuobered 
f rom one t o  zero .i.+ nf tex.  t : ,e n w e r i c a l  coordin.ites h:?d been read ,  
t t . e  l e t t e r s  ' ' e re  substi tued, as - E:,. I. There vere v a r i a t i o n s  of 
both  these  riethods but. t h e  pr inc ip les  were essei i t ia l lg  t h e  sane. 

c. h'ap Template Code. The map temulnte code u t i l i z e d  a 
gridded shee t  o f t e & G ; e t a t , e  which w s  placed over a prear raneed  
re ference  poin t  w i t h  t1:e center  over t h e  ooint and t h e  a x i s  of t h e  tel:.!-
p l a t e  coinci-lin!, with the x and y-:rids of  the  I.$-~P. T1,e coord ina tes  
of t h e  po in t  t o  be desi,vnote,3 1,;ei-e then read frooi t1.e coord ina tes  of 
t h e  te1::phte. Various i.iet!iods nere use ;  t o  desipnote tl:e r e fe rence  
po in t s .  I n  one division v i l l aFes  vere selected and. naiiles assir,:?ed t o  
t l i e ~ : ;  coordinates i n  t h i s  syater;.: were aiinounced 2s - C ~ & A  I 87,  
O$,iAAA bein.: t h e  reference ,oint ,  L bein: ti.e s.>uare on t1.e tet:iplate, 
and 87 beinr t l ie coordinates u-ithin tlie dqusre .  ';'he msp teiu:21ate code 
was not ;cnera l ly  use.;, hovevver, becavse it necessi ta te . '  tbe carr.-iii: 
of tl:e teliiplate v+.ic:., ' ,as  a c'eci led dis?.dvanta:e f o r  fortwrd observers .  

d .  Poirat of G r i p i n .  Several  u n i t s , u t i l i p e d  2 systefit of re, 
' , -- if.;--

f e rence  poin ts  fo r  loc2tion o f  desired p laces ,  P r io r  t o  an ope ra t ion  
a number of poin ts  sud.  as willapes,  road junctions,  '-rrid:es, e t c .  , 
v e r e  selected.  and piven a nwber .  These  i,toul? then se rve  a s  Yoints 
of o r i - i n  for recteopular coordinates t o  desi .  m t e  i? ? a r t i c u l a r  l oca -  
t i o n .  :'or exmiple, 2 house mi.ht  be d e s i  mte:: a s  - 74 i r h t  1450 l . : ~  
250, menniqa thn t  it vas 1450 yards east  07 s n f  250 : ra rds  nort,lr of 
r e fe rence  point n u h e r  74. This also kcid var ia t ions  de x c ? i i i ?  upon 
t h e  un i t  usin,: t!x corie. 

59. Ir.3rorqtu __,- Probably- t!:e l w i s s t  order of secrecy  codes Codes. 
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i n  usc were t h e  inpror.iptu codes used i n  2rierger.cios by fie1.d a r t i l l e r y -
zen. 0ccas ion . l l y  o f f i c e r s  VJOULd f ind  t h e m e l v e s  forced t o  d i s c u s s  
r a t t e r s  over  t he  telephone o r  rad io  which should have been encoded buf, 
had no simple,  satisfactor:: code ava i l ab le .  By mference  t o  p e r s o n a l  
ma t t e r s  whjch were known o n l y  t o  a few it was o f t en  poss i3 le  t o  c a r r y  
on without a f o r r n l  code. It, wr?s recopnized tint such imFronptu codes 
had no appreci-ble secrecy v l l u e  and t h e i r  use was discouraged. 

SECTION 3 

CIPHERS 

60. Convarter. 

8. Charac ter i s t ics .  The only c ipher  device  used by f i e l d  
artillery unit=waetheh.-2- Converter. The following is  quoted 
fron?. TI! 11-33C: 

IIConverter h;-2CF)-( ;+) i s  a snull, compact, hacd-operated 
t a p s - p r i n t i q ,  mechanical device designed f o r  r ap id  enc ipher -  
i n g  and deciphering of t a c t i c a l  messages, !hen p rope r ly  s e t  
and operated, it w i l l  encipher a > l a i n  text nessage of any 
l ezg th ,  automtit ically p r i n t i r g  t h e  enciphered text on a paper 
t ape  i n  +let ter  groups; o r  it w i l - decipher a aessage  thaz 
has been previously cryptograp:hed by another  Converter &2@-
(+:), pr in t ing  the  c l e a r  t e x t  on a paper tape wi th  p rope r  
spacing between nords.II 

b. Uses. The M-209 Converter was i s sued  t o  a l l  headquar te rs  
Qf  ha t ta l ior .  alldhi&:ihe.r echelons. It was intended t o  be used i n  t h e  
messzge centers t o  encipher and decipher a l l  t r a f f i c  o t h e r  t h a n  f i r e  
d i r e c t i o n  and urgent t a c t h l  t r a f f i c  which had t o  be cryptographed. 

c .  Comments & Using Troops,  

Captain 2. Stockton, Commanding Of f i ce r  9 t h  Armored 
Div i s ion  A r t i l l e r y ,  s t a t e d  i n  answer t o  a ,qusstion as t o  how o f t e n  
t h e  device  w3s used b:' h i s  u n i t :  

"Constar.tly. One set up on Divj-sion S i g n e l  Opera t icns  
Ins t ruc t ions ;  chanred da i ly .  A l l  adn l in is t ra t ive  t r a f f i c  
on? the  lonper  t a c t i c a l  messapes, went on t h e s e  conve r t e r s .  
S l idex  used f o r  s h o r t e r  t a c t l c a l  messapes.'I 

Brigadier Ceneral E. T. '!illiam, A r t i l l e r y  O f f i c e r ,  
Third Army, answered t h e  same qces t ion  bv s t a t i n g :  

W-ZO9 has seldom been used i n  a r t i l l e r y  units throu,:hrut 
t h e  war w i t h  the  t w o  exce?tions of t r a P f i c  between ?wm.y ..4ztil- 
lerjr  and Corps A r t i l l e r y  Peadyunrters, If niuch t r a f f i c  were 
handled by 5;-209 i n  C,orps A r t i l l e r y  and lovrer. l e v e l s ,  a 
m a t e r i d  increase  i n  cryptogra>hic personnel and dev ices  
would he required. 

Message Center Chief,  241et Field Artillery B a t t a l i o n :  

W e  used the  M-209 a l o t  i n  combat for a d r r i n i s t m t i v e  
messages. \$e l iked  it.)' 

d .  Discussion. The 21.:-209 Converter, l i k e  lilany o t h e r  i t ems  
of etquipnient, pet a var ied  r ecep t ion  ii t h e  f i e l d  a r t i l l e r y .  Same 
u n i t s  used it extens ive ly  and w e x  well pleased v i t h  it. Other  u n i t s  
d i d  not use it t o  a grea t  degree and d i d  not l i k e  i t .  It i s  be l i eved  
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t h a t  t h e  degree of s a t i s f a c t i o n  wi th  t h i s  instrument depends ve ry  much 
w o n  t h e  amount of experience i n  ope ra t ing  it. '.here code c l e r k s  were 
wel l  t r s i p e d  i n  i t s  use 2nd used it f requen t ly ,  t h e y  were w d l  s a t i s f i e d  
v i t h  it. 

CWPTER 6 

(1) That f i e l d  a r t i l l e r y  v i r e  crews m i n t s i n e d  wire com-
nmnication s a t i s f a c t o r i l x  between u n i t s .  

( 2 )  	T h a t  f i e l d  artillery wire zrews were undernanned 
and o f  i n s u f f i c i e n t  number. 

(3) 	T h z t  al though wi re  comxnica t ion  VEIS rraintained, 
t h e r e  was not, s u r f i c i e n t  margin of  s a f e t y  i n  wire-
crew reserve  and stsmina t o  p r o t e c t  a f a i n s t  a ser-
ious  comunica t ion  f a i l u r e .  

b .  Tgaes o f  "Tire. 

(1) T h a t  wire, Yl-llO-B, was s a t i s f e c t o r y  a l though im-
proveitlent i n  conduc t iv i ty  and s t - eng th  of i n s u l a t i o n  
is des i r ab le .  

( 2 )  	That wire,  .X-l'jO-.h, was s a t i s f a c t o r y  as fa r  as con-
duct iv j - ty  and weight we?e concerned b u t  was u n s a t i s -  
f ac to ry  a s  f a r  a s  i n su la t ion  and t e n s i l e  s t r e n g t h  
were concerned; and t h a t  it was s u i t a b l e  o n l y  f o r  
l o c a l  c i r c u i t s  w i th in  cormand p a s t s .  

( 3 )  	 T t a t  wire,  l!-l43> had suc f i c i en t  conduc t iv i ty  b u t  
i n s u f f i c i e n t  t e n s i l e  s t rength ,  poor i n s u l a t i o n ,  and 
was hard t o  handle;  and t,hat it w s  isoued i n  l i e u  
of wi re  :ri-llO-B. 

( 4 )  	That Spiral-/+ cab le  had  ex,cellen', conduc t iv i ty  and 
iiisiil.ation but  was hulky,  heavy and d i f f i c u l t  t o  
r e w i r .  

( 5 )  	That f i e l d  a r t i l l e r y  u n i t s  had r eed  f o r  and c a r r i e d  
much more t h a n  t h e  zuthorized a l lowance  of w i r e ,  

C. Field Telephones. 

(1) Tta t  t h e  f i e l d  t e lephone ,  EE-8(*), was a s a t i s f a c t -
ory  i n s t r i n e n t  from the  st,andpoint of rtiggedness 
acd s i p a l  s t r e n g t h  when used w i t h i n  i t b  r a t e d  
l i m i t s ;  t h a t  i.t was n o t  s u f f i c i e n t l y  weatherproofed 
and could be i:.mroved by a device f o r  c u t t i n g  o u t  
t h e  rinrrer.  

T ta t  t h e  E68(-:>) telephone was n o t  adequate  for  com-(2) 




munication over lon: l i i ies m d  anec ia l  ecAuj.nment 
(iE-89-5 r epea te r )  hac' t o  be used. 

(3) 	 Thit un i t s  required fro11 f ive  t o  t e p  3:ore telephones
than viere au thor ize? .  

(4)  	 Th-t com anders  d id  not,  generally, favor the  ad-
d i t i on  of  sound-power telephones t o  t h e  f i e l d  a r t i l -  
ler.7 t a b l e s  of equipment. 

d .  Switchboards. 

(1) 	Thzt the  svritchborrds, Bo-71 and 9b72, a re  t o o  
larg e and heavy; t,hat e-ich contains an i n s u f f i c i e n t  
number of  drops; and thq t  p a r c l l e l  operations of 
more then  two boards was d i f f i c u l t .  

(2) 	 That the  Telephone Central  Office Lquipment, TC-4 
was a s a t i s f a c t o r y  item of equipment and was suit-
able f o r  use i n  higher a r t i l l e r y  head,.~uarters. 

(3 )  	 That an incrense of one 12 o r  18-drop switchboard 
per headquarters above the f i r i n f  ba t t e ry  i s  in-
dicated. 

( 4 )  	 That t he re  are advantages t o  be Pound i n  the  use of 
cordless type mitchboards by f i e l d  artf l lery u n i t e .  

e.  Wire-Layinp @ !!ire-Recovery Equipnent. 
(1) That the r e e l ,  RL-39, and t h e  axle, X L - 2 7 ,  a r e  

s a t i s f a c t o r y  and are issuer' i n  proper quant i ty .  

( 2 )  	 That the  r e e l ,  R L 3 1 ,  ~3 sa t i s f ac to ry  except f o r  a 
tendencv t o  break near tke hinne, u?r t h a t  it waa i e -
sued i n  proper 2uant i tg .  

(3) 	 That the  r e e l  unit, ~L-26, was pene ra l ly  s a t i s f a c t -  
o ry  but vould be irlprovei by t c e  s u b s t i t u t i o n  of a 
more ooi.erful and rugred motor. 

( L )  	 That the  l/&-ton and 3/4-ton vel i c l e s  I.-31 
ree l s  mounted are  sa t i s f ac to ry  v i r e  triic1.s f o r  f ron t  
l i n e  units eLid t h a t  tlie ,?-l/Z ton  t ruck  shor t  wheel 
base w i t h  r e e l  un i t ,  R L 2 6 ,  is s a t i s f a c t o r y  as a wire 
t ruck  f o r  h lyher  echelon com unication ne ts .  

( 5 )  	Thdt the au thor iza t ion  of wire t rucks  vias insuf'fic-
i e n t  and hampered t h e  speedly i n s t a l k t i o n  o f  wi re  
nets .  

f .  Teletype. 

(1) That tlie t e l e t y p e  equipment a s  used i n  c e r t a i n  corps 
a r t i l l e r y  headquarters was l a r ce  and heavy and not 
adapted t o  uae i n  lower echelons. 

g. Telecraph, 

(1) That the telegrc.ph se t ,  E-5, was an  unsa t i s f ac to ry  
item of equipment. 

That simplexed wire c i r c u i t s  viere u t i l i z e d  f o r  slm-( 2 )  
plex telephony whenever they could be i n s t a l l e d .  



(3) :‘h t wire t e l e r r a o h y  war not used i n  combat i n  t h e  
European The7ter  of Operations by Field i i r t i l l e r y  
units . 

62, Corxlunicat ion.  

a .  Fregue,nc:r-,’odulated Equipnent 

(1) That tlie SCT.-608 was not s a t i s f a c t o r y  i n  respec t  
t o  ranpe, s i z e ,  weif2ht,  v.:eatherproofin;, and p m e r  
supply; it v!$s sztisfector-9 as f ; r  c s  f idel i t - . - ,  
s t a b i l i t y ,  and rupcec‘nesa v:ere concerned. 

(2) Thst t h e  SW-610 w s  uns~ . t i s f ac to ryProy.1 a stand-
point of r:nye, s i z e ,  weiy’ t ,  power sup.;ly, 2nd 
l i ne -o f - s i , p , t  cha rac t e r i s t i c s ;  i t  wa.9 satisfactory
i n  rezards t o  f i d e l i t : ?  and stabilit:.. 

b. mpl i tude- odulxted w m & .  

(1) That t h e  SCR-536 was a s a t i s f ac to ry  rad50 s e t  for 
foni r d  observer and surve-- par ty  use,  

(2) That t i  e SC -284 r a d i o  was u n s a t i a f a c t o r ~ ~i n  all 
resoect E .  

( 3 )  That t’ie 321 -193 was sa t i s f ac t c r .  in respec t  t o  
r awe ,  f i d e l i t b  , s t ab i l i t i - ,  and ruE;e ’ness; t h a t  
re4,iction in s i z e  and weipi t, vhic;7 i l l 1  not reduce 
ran( e i s  ind ica t ed ;  t ha t  t1.e p a  e r  sup ) l* r  i n  st t i c  
operation i s  not  sLi t isfactory.  

(1) Procedure. 

(a) Th3t  t i s  m d i o  procedure used by t h e  f i e l d  
a r t i l l e r y  was sa t i s f ac t c ry .  

(2)  i’requencx d l c c a t i o n ,  

( a )  That f requencies  a e r e  ?roaarl.r allocate!:. Th t 
cor  3s ?.rtille!? bckt i l i cns  need or&; t v o  
frequencp-i~ioPulate~lfre ,uencies and t h  t divi-
sion n r t i l l e r y  ba t t a l ions  can operote on t r  0 

but need throe o r  four  iraTuencies. 

( 3 )  Or:anizntLo2 of ke&. 

(a)  That n e t s  n e r e  sa t i s f ac to ry  but  t h e  adr:ition 
of one more net f o r  c o r x  a r t i l l e r y  he td p a r t e r a ,  
fo r  l i a i s o n  o f f i c e w ,  i s  needed. 

d.  of Radio Equipmept. 

(1) That t he  suprrly of spare p.:rts nnd OF b a t t e r i e s  waa 
not s a t i s f a c t o r y  durinp corilbt . 

(2)  T h d t  t h e  au tho r i ze3  quant i ty  af radio s e t s  was n o t  
adequate. 

63. co.”ication. 

a. idr-t ;rowd Conm”cation. 
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(1) That t ke  only use n3de of v i suc l  means of a i r - f r o w d  
coriuunication was t he  use of fluoresce:It, panels f o r  
i d e c t i f i c a t i o n  of rront-line troons nnd vehic les  t o  
a i r c r a f t .  

b. ?p-otechnics.  

(1) 'That pyrotechnics v'ere very seldom use.: i n  c a l l i r q
f o r  prearranFed f i r e s .  

64. 	 Sound CotWLunicIt&. 

a. Thet sound cowun ic i t i on  was not used t o  an a p v e c i a b l e  
ex ten t  bv t h e  f i e l d  a r t i l l e r y  i n  t h i s  t t i e j t e r .  

65.  	 Codes an? Ciphers, 

a. General, 

(I) Thnt s ipna l  securit!r w?s unse t i s fac tory  in the f i e l d  
a r t i l l e r y  i n  t h i s  t h e i t e r .  

(1) That Slidex a a s  used t o  a c-re.,t ex t en t ,  but th:J.t it 
was not aufficieiitl:. secure because of misuse. 

(2) T h 4  short  prearr,tnred messare codes "sere necesssry 
i n  lower units, but ti-$t t!iere r:8s l i t T l e  uniforinity 
afionc them. 

( 3 )  	 l h s t  man:; ccordinilte codos 'vera enlployed w i t h  
l i t t l e  un i fomi ty  between a p t e n s .  

c. Ciphers. 

(1) Thht  the  ;-209 ConveiSer vias a s ? t i s f , c to ry  cipher 
device. 

66. 	 1 s Comi-unicatio;. 

a. Personnel, 

(1) Th,it Idre  crew be authorized on a s t r e n  th -p r inc ip l e  
of no l e s s  than  V i e  folloivinr.: 

( a )  	 For l/l+-ton wire  vekticles-one dr iver ,  one 
corpor31, one l iner im,  

(b) 	 For 3/4-ton wire vehicle$--one dr iver ,  one 
corporal,  fou r  linenen. 

For 2-1/2 t o n  wire vehicles-one dr iver ,  0r.e 
serpeant,  one corporxl, f i v e  linemen. 

( c )  

(2)  	 That au thor iza t ion  f o r  v i r e  crei's folloh a p r i n c i p l e  
thq t  there  be one more cr8w than t h e  number of sub-
ordinate units n o r r a n ,  served by t t i e  superior u n i t .  
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b. 

c.. 

d .  

Ty?es of 1'di;Cire. 

(1) Th:t wire, i1.-ll.O-B, be continued as the b a s i c  tme 
of f i e l d  wire, but t h a t  research  be continued to 
hiprove conduc t iv i ty ,  s t rengthen  the  i n s u b t i o n ,  
and reduce t h e  weight. 

(2) 	 That wire,  W-l?CrA,  be used rn ly  for l o c a l  i n s t a l -  
l a t i o n s  w i t h i n  cormand pos t s  and t h a t  development 
of a s u i t a b l e  Light f i e l d  wire be continued. 

( 3 )  	 That t h e  use o f  wire ,  19-U3, by f i s l d  a r t i l l e r y  
units be d iscont inued .  

( 4 )  	That Spiral-& cab le  not be included in f ie ld  art i l-
l e r y  t a b l e s  of equipment. 

( 5 )  	 T h a t  e f f s r t s  be d i r e c t e d  toward develrpment 6f a 
wire which w i l l  combine the des i rab le  cha rac t e r i s -  
t i c s  of W-lIC.-B an3 W-'J-.131-A, p lus  added conductiv- 
i t y ,  i n  o r d e r  t o  reduce t h e  number of t ypes  of wire 
in me t o  one gene ra l  purpose wire s a t i s f a c t o r y  fop 
i n s t a l i a t i o n s  i n  forward and r e a r  a reas .  

That 	 t a b l e  cf equipment allowances of wire be doubled( 6 )  
for a l l  units and W-UO-B authorized i n  place ef a l l  
but tvw miles of K-13+A. 

That s u f f i c i e n t  t r a n s p o r t  be added t o  c a r r y  t h e  ( 7 )  
a d d i t i w n l  wire recolrmended above. 

Field Telephones. 

(1) That, =he f i e l d  te lephone ,  EE-B(II), be continued as 
a s tandard  item of i s s u e  f o r  f i e l d  a r t i l l e r y  u n i t s  
u n t i l  such a t ime a3 the  development agencies  can 
produce an  in s t rw .en t  oorriparable i n  ruggedness and 
s igna l  s t r eng th ,  l i g h t e r  and smaller, with  b e t t e r  
weatherproofing, and incorpora t ing  a device  f 6r 
c c t t i n c  out  t h e  ringer.  

That f i e l d  a r t i l l e r y  units down t o  and inc luding  
b a t t a l i o n s  be provided wi th  th ree  te lephones  specif-
i c a l l y  des i -ped  f o r  use on w i r e  l i n e s  i n  excess O f  
t he  range of t h e  EE-9(?+) telephone. .. 

(2)  

That ;he aL thor i za t ion  i n  t a h l e s  of equi3ment for( 3 )  
f i e l d  te lephones  be increased  as follows: 

For b e t t a l i o n s  by - F, t e lephones  
For u n i t s  above b a t t a l i o n  by - 10  t e l ephones  

(4) That sound-power equipment not be included i n  a r t i l -
l e r y  t a b l e s  of equipmat. 

Switchboar&. 

(1) That a new switchboard D e  developed t o  rep lace  t h e  
R0-11 and BD-72 type  equipment. That t h i s  new type 
be of l i g h t  weight,  sma l l e r  t h a n  t h e  p r e s e n t  type,  
weatherproof,  and of an 8-drop snd 18-drop size. 

( 2 )  	Tha t  t h e  Telephone C e n t r a l  Office Equipment, TC-4 
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be continued i n  autiboriz.3ticn for  >~i .~n .er>e& .uar tera .  

(3) 	Tk.-t one iiiore wi tchboard  or the a'l-'72 t l q e  be auth-
or ized a l l  be Iquc-r ters  of S a t t  l i on  tnci h i , . he r  level.  

( 4 )  	That reskarc!! be conducted t o  deter].&%t h e  ieas-
i b i l i t y  o? cordlesz sv:itc:.boards .?or a r t i l l e r y  'we. 

:,ire-I.agin. and .iire-i';ecovcr:T Zquiment.e 

(1) That t:ie reel ,  !1L-39, an5 axle, FL-27 be continued 
i n  au thor iza t ion .  

(2) 	 %.it the  reel ,  I X F ~ I ,  be continoed i n  authorizat ion,  
but t h - t  it be of nore riigge,i construction, 

(3) 	 That the  reel  unit, F,L-26, be continue3 i n  authoriaa-  
tion, but t h a t  development be continued t o  improve 
tP.e motor :tnd redlice the  ireizl?t. 

( 4 )  	m a t  a l l  2-1/2 ton wire t rucks  be equiope-; w i t t i  the 
ree l  unit ,  'itL-26. 

(5) Tht t h e  nimber of wire t rucks be autLorize-' as 
f0 l l 0 l V  P : 

l/4 Ton 3/4 Ton 2-112 Ton 
Truck .ea:mn Truck 

u/:. b 3 l  CRrrier w/I.G26 
r L-31 

1 1 

PIL BI (r:or?s ,.rt:J) 3 1 

(niv  u t j r  ) 3 3 1 
Hq :;tr;.' FA Gp 3 2 

- ' iv e t 7  3 2 
Corps :irty 2 5 

( 6 )  	 ? h i t  a l l  u n i t s  above hatter:- l eve l  t,a . i $ * o r i a e ~ ~one 
2-1/2 t a n  s!:ort rLeol  hese tru,c!c f o r  s i p o l  sup>&y 
trucl.. 

f. IeletTTe. 

(1) Th::t research be csntincied t o  develoo a simall, 
compect te1et::pe f o r  ey,qaric.ientnl use ir. a r t i l l e r y
units d w i i  t o  bal,t. ,lion l e v c l  t o  dete:, ine  i t s  Value 
t o  tl.e a r t i l l e r y .  

e .  Televapl!. 

(1) That te lepraphy as ?nngency of canu.!ur.icc.tisn f o r  
f i e l d  a r t i l l e  ,Tunits be discontinued. 

a. Frec,uor.cy-i odulated ::qui,pn:ent. 

(1) 'hat continued e f f o r t s  be directed tovwd t ; . s  de-
v e l o p e n t  of a r .dio so t  nbicli n i l 1  bc smller, 
LiFhter, and b e t t e r  heat'>.orproofed t h a n  t h e  SC1-60e 
with the  same c l ia rac te r i s t ics  as t o  f i $ e l i t y ,  stab-
i l i t y ,  and rulpednes.: but vj.t:! a r&nifr.ox voice rnn?e . 
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b. 

c. 

d. 


e.  

of 1 5  miles. That provis ions be made for  connection 
t o  power supply separa te  from the  vohiclo i n  s t a t i c  
operation. 

(2) 	ThPt continued e f f o r t s  be d i rec ted  toward the de-
velopment of a r - d i o  s e t  t o  repl-ce the  SCH-610 
Thot t h i s  new set hnve t h e  sane chcrnc ter i s r ics  ~a 
t h e  SCR-610 as  f3r as f i d e l i t y  snd s t s b i l i t y  are 
concerned. Thzt it weigh not more t h i n  35 pounds, 
be w e l l  adapted f o r  psckbcard operstion, and hnvc 
a self-contained power s u p o l y  permit t ing opera t ion  
on t h e  rmch.  Th?t  it have four  p r e s e t ,  c r y s t a l -  
control led f requencies  which can be solocted by 
tu rn ing  a switch on t h e  cont ro l  panel. That it 
3 l S O  h w s  a hnnd-operated generator  t o  be a sep-
a r a t e  lor?d. That it have an o p e w t i n g  range of t en  
miles. 

Arqlitude-Modulated Equiprient . 
(1) That t h e  SCP-536 be continued i n  its present nuth- 

or izs t ion .  

(2) 	 Thnt t h e  SCR-284 b’e dropped Eron au thor iza t ion  f o r  

f i e l d  a r t i l l e r y  use. 


( 3 )  	 That contihued e f f o r t s  be directed toward reduct ion 
of s i z e  and weight of t h e  SCR-193, but t h a t  t h e r s  
be no redxct ion of  i t s  preseat operat ing character-  
i s t i c s .  That provis ions  be m d e  f o r  connection t o  a 
source of power separa te  f ror? thc  vehicle  f o r  s t a t i c  
operation. 

Radio Procedure. 

(1) Thst t h e  present  r?_dio procedure, a3 l a i d  down i n  
cur ren t  f i e l d  manuals, be continued. 

Frequency Allocat ion LnA Organization of $3. 

(1) That bn t ta l ions  of corps a r t i l l e r y  be a l loca ted  two 
frequency-nodulated channels for  b3t ta l ion  nets .  

(2) 	 Th%t bc t tn l ions  of divis i i in  n r t i l l c r y  be a l l o c a t e d  
a t  l e a s t  t,wo f,,equenrshl.c..di,.l.a,.t.d chomels  vlith one 
o r  two a d d i t i m n l  %hr,ime?s b-ing a l lccd ,ed  if t h e  
ave i lnb le  nwher w i l l  p e r n i t .  

(3 )  	 Thzt corps nrtillcry h a d q u n r t e r s  bo al located one 
addi t icna l  amplitude-nodulzted frequency f o r  use i n  
R l i a i son  o f f i c e r  ne t .  

(4) That except f o r  ( 2 )  and (3)  f requencies  be a l loca ted  
i n  t h a  fu ture  as t h e y  were i n  the  PRSt. 

Supply of  3adio Ecuipment . 
(1) That t h e  nethod of  handling spare  parts and replace- 

ment p a r t s  be inves t iga ted  with a view toward avoid-
i n g  fu ture  shortages such 3s  exis ted  i n  t h i s  thca te r .  

(2) 	That, upon completion of rev is ion  of t a b l e s  of o r -
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ganiza t idn  for :dl units, new a u t h o r i z a t i o n s  of m d i o  
equipment be made t o  wree with re..;uests f o r  increased 
q u a n t i t i e s  of sets. 

68. 	 Visua l  Comunicat ion* 

a, Bir-Ground Commnication. 

(1) Th.it, a l though not employed in this thea te r ,  visual 
air-prounc! corwimicatian methods not be abandoned 
by the  f i e l d  a r t i l l e r y  but continue t o  be tauFlnt as 
enierpency means 

b. Tyroteclmics, 

(1) Th:7t, a l t h o q - I :  not employed t o  an Aporeciable ex-
tent  in this thea te r ,  pyrotec!inics continue t o  be 
tfiur-lit as an ener ency r m n s  of  coml:unication. 

69. 	 Sound Comr.,unication. 

a. That ,  althou[.h not used in t h i s  t h e l t e r ,  sound conrli.unica-
t i o n  continue to be tau:,ht  as a means of conui1,unication. 

70. 	 Codes and Cfphers. 

a. General. 

(1) 'That continued e f f o r t s  be  directe,,t  toward riakin? a l l  
a r t i l l e r p e n  thorouchly  s ignal  security conscious 

(1) That slidex be ret:sinc:l in the f i e l d  a r t i l l e r y .  

(2) 	 That a unifornr t y p e  shor t  prearrange,: a,essaye code 
be developed. 

C. cip,hers.  

(1) T l u t  t!ie Converter 2-209 be cont inued  f o r  field 
a r t i l l e r y  use, 
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