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THEE CENERAT ROARD
UNITED STATES FORCES, EUROPEAN THLATER
APO 408

A STUDY OF PIELD ARTIIIERY COM UWICATIONS

CHAPTER 1
e
CENEEAL
s
SECTION 3
INTRODUCTION
1. Purpose of the Study. The putpose of this study is to in-

vestigate the major items of communicaticn equipment and the technigques
employed by field artillery units in the Eurepean Theater of Operations.

2. 3Scope. In investigating the matter of communication eguip-
ment and techniques, comments have been obtained from oZficers and en~
listed men who were responsible for the installation and operation of
the systems. OSome of the information was obtaired from pertinenf re-
porte by Field Artillery ard Army CGround Force boards or individual
officers whe investlgated particular problems. Primarily, however,
this report is a report of the combat soldisr's feelings concerning
the equipment he used and the problems he faced.

3. Method of Presentation, In presentine the study of ejuipment
no attempt will be mads to enter into the technical aspects of com—
munication equipment., This report will cenfine itself to a discus-
sion of the difficulties encountered and to non-technical recommenda-
tions for their solubion. The problems of each twpe of equipment will
be presented as they apply to that particular item and the recommenda~
tions for correction of the difficulties will ke pointed to individual
problems..

4. Quality of Communications in jorld War IT. Artillery supwort
for other arms is dependcnt upon adequate communications, and since it
is recognized that the fisld artillery did supuort successfully the in-
fantry, cavalry, and armored units, we may conclude, in general, that
the communications systems used were adequate, However, on many oc-
casions, it was only with the greatest of difficulty and through the
superb hereism and devotien to duty of the artillery communication
specialists that the system functioned properly. The margin between
comrunication difficulty and communication failure is very small., This
study, therefore, will emphasise those things which increased the com~
municatien problem.

SECTION 2

WORLD WAR TI AMD CORIUMICATION MEANS

5. Means of Commuricaticn. One chapter of this study is devoted
to each ¢f the two major means of communication, radiec and wire, and
one chapter to the other means, visual and sound. World War II, as
fought in the BEuropean Theater of Operations, focused the attentien of
artillesymen upon the two major means of communication almost to the
exclusion of ethers, namely, wire and radio. Messengers as & means ef
comnunication wers used to a great extent but seldom for more than
regu;ar messaga center delivery service or the delivery of fire vplans
and mrders. Semaphore flage and signal lamps were used 8o ssldom that




they practically disapoesared.

6. PRelation of Wirs and Radio, A change came about in the re-
lationship of wire and racio as means of communication. Prior to
World War II an often heard statement was to the effect that wire was
the primary means of communication for field artillerv. That state-
ment is still heard, but today the statement that wiré and radio are
the primary means is heard more frequently, 4n example of the partner-
ship of wire and radio in the communication picture is found in the
radio link {used between higher headquarters) where both radie and
wire communication are used simultaneously. The theory that radio
stations would close down when wire circuits were completed was not
followed in all cases. In many instances, even though the traffic

was being carrled by the wire system, radio nets remained in operation
in erder that there might be immediate communication if wire went out.
Many units maintained the radioc net as a listening net and during a
short period each day clcsed out the wire system making the radio net
carry all traffic. Thus, both means of communication were in use, or
ready for use, all the time, Wire and radio hecame a closely knit
team.

CHAPTER 2

VIRE COMUNICATION

SECTION 1
GENERAL

7. The Importance of Wire Communication., In a summary of opera-
tions of ¥II Corps Artilleryl the following statement-is found:

"Effective fire directien control under any and all
conditions was zbsolutely deocendent upon reliable wire com-
munication.”

Colonel J. T, Winn, Bxecutive Officer, XIX Corns Artillery, stated:

"I believe very definitely that wire communication is
essential to the arompt and efficient handling of artillery
fires. Our wire communication was, in general, very good.

T can recall only g very fow times when wirce communication
was out of order. However, this was achieved by laying double
lines over separate rautes to all unilts. Freguently from two
to three hundred miles of wire was inastalled and maintained
by Corps Artillery unlts,”

Both eomments indicate that efficient control of artillery depends
upon wire, Roth urits went to considerable effort to establish and
maintain wire communication,

8, The Success of Wire Communication. Wire commumication was
successful in Lhis theatér. Practically all Field Artillery efficers
agree that, with few exceptions, wire communication was dependable and
suitable. There were cases where wire as a means of communication failed,
instances where wire lines were broken by armored or wheeled vehicles,
instances where wire lines were late in being established. However,
for every case of failure, there are many instances of promot, reliable
service, The supoort which the field artillery rendered the sther
arms is the greatest testimory to the success of wire communication,

9. Major Cause of Communication Troubles. One of the majer
causes of communication troubles was the problem of personnel.
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a. Wire Crews.

Colonel B, Conn Anderson, War Department Observer, in
Army “round Torcc Report Fumber 283, stated that from his personal
observation of the duties heing performed in combst by enlisted per-
sonnel of field artillery; he was convinced that the wire crows were
having th¢ hardest and most difficult work to do,

Brigadier Cencral H. C. Vandeveer, Artillery Officcr,
5th Infantry Division:

"Wire section not big enough. Ve are 32 men over-
strength in our Feadgquarters and Fesdguarters Battery. I
took these additicnal men from the firing batteries. I could
do it in view of the smsll amount of ammunition we have
available to shoot.!

The chart below is » comparison of the wire section of Corps Artillery
Feadquarters Battery, T/0 & E 6-50~1, and the construction nlatoon of
Division 8ignal Company, T/0 & E 11-7.

Hg BRtry,
Corps Arty

Const. Plat.,
Div. Sig. Ce.

at least 3 FA Gps, :
at least 2 Div :
Arty Hq, and H
general supnort
Bns not in : :
grouns. : :

Mission: to in- :
stall and maintAain :
wire communication :
with:

3 Inf Regts,-

Div Arty Hqg,

Separate Bns of
Div.

Typcs of wire Field wire Ficld wire H

system installed

Open wire rchabil-
itation

Spiral-4 cable
occasionally

Open wire rehabil-:
itation :
Spiral-4 cable

Comparison of nor- :

mal distances

Usually longer

Personnel

22, including 3
drivers and
2 switchboard
operators

55, including 2
drivers but no:
switchboard
operators

"ire Teams

3, consisting of
2% ton truck
Wire Corporal,
3 Vireren :
2, consisting cf
3/4 ton WC :
“:ire Corporal
2 “.iremen

6, consisting of
2% ton truck
3/4 ton ¥C
tire Sergeant
7 Viiremen

The comparison indicates that, for comparable missions, the Field Artil-
lery is authorized considerable fewer men.



b, Switchboard Overators, Another nlice where the nersonnel
shortage created difficulty was in switchboard operation. In all units,
under the T/0 in effect durine corbat, two switchboard operetors were
authorized. Aovarently no orovision w s made for the oneration of
forward switching centrals which werc used in many cases. It is in-
efficient and not practicable for two enlisted men to operzte one
switchbeard 24 hours per day. In order to keen switchboard overation
at peak cfficiency, wherc it must be if the artillery is roing to take
preper 2dvantage of its ability to mess fires alone the front, three
men are needed for each switchboard in oncrotion.

Cel ®. M, Day, Assistant Artillery Officer, ¥IT Coros:

"e had to have four switchboard operators and at that
they were working 12 hours per day."

Brigadier Ceneral R, M. hontague, 83d Infentry Division
Artillery:

#idditional desirable cnlisted personnel, Wire section -
1 switchboard operator (those now provided zre =dequate for
one switchboard, but are not sufficient when additional for-
ward switching central is employed, wnich is about 50% of
the time)."

Meny units solved this preblem by making wiremen perform the duties of
switchboard aperators. This solved the switchhoard problem but ag=
gravated the wire crew difficulties.

SECTION 2
TYPES OF VIRE
10. pes guthorized.

4. Number of Types. Two tyves of wire were authorized for
general use by fileld artillery units in the Euronesn Theater of Opera-
tions; general surpose field wire, V=110-B, and lirzht field wire,
1-130-A. . An additional ty»e of wire wrs used to a much lesser depree:
field wire, W-143, which wne issued as a substitute for 'i~-110-® although
it was not in widespread use.

b, Characteristies.

(1) Wire, ¥=110-B, a field wire consisting of two twisted
conductors, each with four steel strands and three
copper strards, rubber and braid covered. It hos a
tensile strength of 300 »ounds ond weighs aporox-

imately 130 pounds per mile.

(2) wire, "-130-4, a field wire vonsisting of twe
twisted conductors, ench of six stwel and one cop-
per strands with synthetic thermo-plastic insulation.
It has = tenaile strength of 110 pourus nd weighs
anproximately 34 pounds per mile.

(3) Wire, ¥-143, a field wirs consisting of twe pzrallel-
Iay conductors, each of seven soft coponer strands.
The wire is shielded with rubber insulation over
each conductor and overall breid covering. It has
a tensile strength of 270 pounds and weighs approx-
imately 300 pounds per mile.



c. Ouantities Authorized, fThe bulk of the wire communication
lozd was to be carried by ¥-110-B while ¥-130-A was to be used by for-
ward cbservers and liaison sections for communication in forward areas.
A small amount of W-130-4, aprroximately two or three miles, was auth-
orized for use in lecal installations. Units which were cxpected to
maintain liaison officers with the infantry were allowed up to fifteen
miles. V~110-B wire wng autherized for headquarters batteries in
amounts varying from twelve milés for = battslion unit to thirty miles
for a corvs artillery unit. Aporoximstely twelve miles of ‘=143 or
w-110-B, as desired, was aunthorized for issue to the batteries of field
artillery observation battalions. In scme areas, however, a temporary
supnly smernoncy caused substitution of this wire for ¥-110-~B and there-
fore comments on this wirc are included.

11, WVire, W-110~E.

a, Comments by Troops.

Captain L. V. Hancock, Communication Officer, XX Corns
Artillery:

"y-110-B was satisfactory, excent thst a greater range
would be desired.”

Col F. H. Boucher, Wer Deprrtment Observer, stated in
Army Ground Force Peport Number 978:

"W-110-B. This is satisfactory whon now and in good
condition."

Col K. T. Owen, Executive Officer, 26th Infantry Division
Artillery:

"Y-110~B wire wrs definitely the best we had.”

Lt Col U, P, ¥illiams, Commanding Officer, 8lst Field
Artillory Battalion:

"5-110-B wire was very satisfactory, We had no trouble
with it.n

Ten batterw and three battnlion commanders ~ssembled by
2 group commender for discussion of communications agreed un-nimously
that V"~110-B wire hnd becn satisfactory in all respects.

. Communication non-commissioned officers, 24lst Field
Artillery Battalion:

"W-110-B was good wire. Ye'd like a little tourher in-
sulation on it though.

b. Comments by Beards in United Stetes, During the fall of
1944 a board of officers was convened at tho Field Artillery School
for the purpose of studying currcrt an post-war developmoris, » The
commonts of this board are interesting because, altheugh cenvened in
the United States, the board had availsble to it the experignce of
officers and men in many theaters. The board says ef wire:

ngtandard all purpese wire currently in use, w-116-B,
is satisfactory for clectrical characteristics, tensile
strength and insulatien. Developments should be continued
to prdvide for twisting wire strands together, reduction ef
weight, and obtaining ~dditional tensile strength."
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The Army Ground Force Equipment Review Board? which later st\:xdied the
artillery board repert concurred in the statement by the artillerymen
with regards to wire W-110-B.

¢. Discussion. Comments in sub-paragraph "a* are tynical o
the reaction of using troops to W-110-B wire. These units, such as
corps artillery headguarters, said that it was good but it needed more
range, Personnel of the observation battalions said that it was goed
when new; they desired better insulation and conductivity. However,
all persons concerned with wire cemmunication felt that W-J10-B wire
was generally satisfactory. The reports from the United States indica
that the weight is unsatisfactory. That is true, efforts must continu
ally be directed toward reducing the weight of telephone wire.

12, Wire. W-130-A.

a, Comments by Troops.

Ten battery and three battalion commanders at a group
conference agreed that wire, W-130-4, was satisfactory except for the
insulation, that it could only be used once, and thzt in was practical
for forward observers and COP's only.

Lt Col U, P. Williars, Commanding Officer, 8lst Field
Artillery Battalion (155mm How)

§-130-A wire wzs satisfactory when used for OP lines
only, ond then only with careful handling. TIts insulation:
was insufficient and it could not be recovered."

Lt Col J. W. Brownlow, Commanding Officer, 242d Tield
Artillery Battalion (105mm Eow)

"Wire, W-130-A, was satisfactory if properly laid and
used. The big difficulty was that it had to be handled so
carefully."

Captein L. V. Hancock, Communication Officer, XX Corps
Artillery Headquarters:

-130-A was not satisfactory except for local instale
lations, radio lines, cte.!

Cormanding Officer, 284th Field Artillery Battalion
(105mm How)

"We used ¥W-130-A for forward observer lines and locals.
In the case of the observer lines we replaced them with
W-~110-B whenever possible. Ve never did have any confi-
dence in W-130-A, the insulation was too noor,"

Lt Col J. S. Billups, Commanding Officer, 77th Field
Artillery Battalion (155mm How)

"W=-1305A was not satisfactory. The insulation was not
strong enough, We could not depend on it at all., It is no
even worth including in the T/E for locals around the comma
post."

Communication non-commissioned officers, 241st Field
Artillery Battalion (105mr How)

nW-130~A was not reliable; you had too much trouble



with the insulation,®

b, Comments by Zoards in United States. The snecial boerd
of officers convened at the Tield irtillery School stated:?

) "Light wire.-%~130-A is satisfactory for use in local
installstions and outnost circuits except for a tendency to
kink and for lack of ruggedness of insulation."

The Army Cround Torce Fguipment Feview Poard? cencurred in the state-
ment by the Field artillery Board.

¢. Discussipn. The issue of ¥~130-4 light field wirs
brought an immediate and positive reactien from the using troope., It
was not well recelved. The principal sbjections were with regard to
the insulation and the tensile strength. It is ,uite probable that
the troops, hoping fer a light wire suitable for forward observer use
which would stand up as well as 1,-110-R wire, expected too much,
¥-130-A wire would definitely not meet these conditions, It is evi-
dent that the using troops censidered "~130-4 wire satisfactory only
when they could take syecial precaulions for its protectlion, ifany
unit eommanders stated that they found it use™ul for locais at the
command rost and favorsd its retention in ths T/% for thzt reason,
Opinieon varied as to its value beyond that woint, however,

13. Wire. U=-143. -

a, (Comments t_:l Troops. Sy

,Army Ground Ferce Peport: tumber q78:

mi-143, This is of stranded conmer, with rood con-
ductivity., It is difficult to lay, becanse of kinks and
loops in the wire caused by stiffness, The straightening of
wire during laying ceuses delay, and when kinked bv pulling
a loop without strajghtening, the wire is subject te shorts
in the kinks,"

Extract, Letter, Headguarters 10th Field Artillery Rat-
talion, APO 3, dated 2 January 45, sub: ‘'Lessons learned in Combat
for the month of Necember.?

"The new ¥-143 telephone wire has proved to be very gocd
for long lines in that a clear, readable conversation is pos-
sible without reserting to the use of a booster.n

Fxtract frem Army (round Force ieort fumber 800 -~ Com—
munications:

n3, Use of 143 Viire.

a, Feund 143 wire more difficult to handle, strong,
difficult to splice, a good conductor, difficult to use test
clios on, (Comdg, O, st Bn, 71st Infantry, 1> February 1945)

B, Our regimental wire section has used very little
of the 143 wire. It has been foun?d that the 143 will with-
stand the elements longer than either 110 or 130 wire. Fow-
aver, it takes more time to install the wire 142 and. mainten-~
ance is made mors difficult by the compactness of hoth strands
enclosed in one insulation. (Comdg. 0, tig Co, 71lst Infantry,
15 February 1945)0 :

Tt Col J. C. Farding, rommanding Officer, 17th Fiecld
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artdllery Observation Battalion, sated,

_ "We used a considerable guantity of W-143 and did not
like it. It was hard to handle and kinked very easily. We
had to be particularly careful in wet weather becauSe: if
the wire became imbedded in ice, the insulation would be
stripped off when the wire was picked up."

b, Discassion. Wire, W-143, was intended only to be a stop-
gop as far ag field artillery wire was concerned. Tt was not consider-
ed satisfactory fer ficld artillory uses, Although it had exeellent
conductivity and practically solved the problem of communicntion over
long lines, the disadvantages outweighed the advantages. Poor insula-
tion and the tendency to kink, with resulting short circuits, mnde it
an unsatisfactory type of wire.

1. Spiral-h Cable. The use of Spiral-l cable by field artillery
units, except for observation battalions, was a rare occurrence. On
several occasions, for specific operations, authorization for eable
was obtained, Spiral-4 czble has the advantage of excellent condue-
tivity and insulation but has the serious disadvantage of considerable
bulk =and weight. Even in the observation battalions, where conduc-
tivity is sd important in the wire to the nicropheones of the sound
base, the problem of bulk snd weight was one which was difficult to
solve. Other disadvantages include the increased tire of installa-
tion, difficulty of locating faults in the cable, ind diffieculty of
splicing once the fault has been found,

15. Wire Authorization and Supply. Combat in the European
Theater of QOperaticns brought out a new concept of the size of unit
wire systems, By the time operations were concluded, communication
officers had become accustomed to installing and rmaintaining extensive
wire nets.

L Extracts from a report by XII Corps Artillery Headquar-
ters:

#This Corps has operated with fronts of 11 to 25 miles,
The wire circuits have averaged nine miles in length, and the
installation of single wire circuits have frequently required
14 miles of wire. Vire circuits as long as 28 miles have been
estnblished. At one time, the Corps Artillery Fire Direction
Center installed and raintained a 265-mile wire system.

WThe Fisld Artillery Groups have averaged three to four
battalions attached and have at times reinforced two division
artilleries. The lines have averaged sight miles in length
and are frequently as long as 14 miles. The longest line to
date was 28 miles in length. At one time, the average of five
Field artillery Groups was 107 riles of field wire to install
and maintain.

nThe Infantry Division Artillery has four assigned Field
Artillery Battalions and has substantially the same wire prob-
lems as the Field Artillery Group. The lines average seven
to eight miles in length. The Division Artilleries have
averaged as much as 110 miles in one installation.n

Extract, Army Ground Force Report Number_230. Ceptain
Charles E. Burleson, Communication Officer, 83d Division Artillery,
stated:

"During one opevation wo were maintaining some 135 miles



of wire,v

) Extract, Army Ground Foree Report Number 957 (202d Field
Artillery Group (XIIT Corps Artillery) ):

"For more than a month it nmaintained as ruch as 158
miles of wire.n

The foregoing corments illustrate the size of the wire nets in actual
operation. Although these statements were made with reference to wire
nets at corps artillery and division artillery level, the same condition
existed in practically all units in that the nets were much larger than
had been contemplated. The result was that 21l units were forced to
carry a nuch greater load of wire than had been planned for.

Extract from Army Ground Force Report Number 230:

Our normal load of wire is 60 milss, wire dumps being
formed where practicable." (Capt Charles E. Burleson, Com-
munication Officer, 83d Infantry Division Artillery)

Extract from Army Ground Force Report Number 1073,
CGol F. H. Boucher, War Department Observer:

"Tn néarly all cascs, lines had to be laid and raintained
to four group headquarters, the observation battalion, and to
three division artillery headquarters, over a wide corps
front. This generally meant that from 80 to 100 miles of
wire was in use, The T/0 and E authorizes only 30."

Brigadier General Julius Slack, Artillery Officer, XX
Corps, states:

"The allowance of wire for Corps Artillery is 40 miles.
This allowance should be 100 miles."

Commanding Officer, 284th Field Artillery Battalion
(105mm How), stated: .

tWe always carried from two to three times our allowance
in wire., Ve had to do it in order to be able to displace and
operate in a new location promptly.t

Thus it is evident, that because of the size of the wire nets, units
carrisd much wire in excess of T/E allowance. Fortunately, the wire
supply situation wns generally good; there were times when it was pre-—
carious but not to the extent of endangering the success of operations.
Had the wire supply picture become bad, it is quite possible that the
artillery might have suffered from lack of wire, If the initial al-
lowances and basic loads of wire had been greater, a better cushion
for absorbing supply shocks would have been available.

SECTION 3

FIELD_TRLEPHONES

16. Telephone, EE-8, EE-8-A, EE-8-B. The field telephones used
by the £ield artillery in the Eurcpean Theater of Operations were the
EE-8, EE-8-A, or EE-8-B. The latter two models have only slight changes
from the EE-8 and for purposes of brevity in this diseussion all three
will be considered when the term EE-8(%) is used. Technical Manual

T 11-333 describes this instrument as follows:



"CHARACT 7 ISTICS. Telephone Ei~8(*) is a portable
telephone designed for use on either local or common battery
telephone systems. Tt is compact, rugred, and portable, and
in performance equals the best present day commercial tele-
phones. The talkins and sirpnaline range of the telephone
varies with the type of wire used, tie condition of the wire,
whether the wire is dry or wet, and whether the wire is on
the ground or in the air, The telepiione will operate satise~
factorily over the distances usually found in corps and sub-
ordinate wire systems, proviced tie lines are well constructed.

a, Comment by Troops.

Captain 1, V. Vancoclk, Communication Gfficer X¥ Corps
drtillery Yeadquarters:

"The TE-8 telephone vas very satisfactory. The leather
case is much better than the fiber case."

Ten battery and three battalion commanders in a& sroup
conference on communication eqguipment agreed:

"Eli~8 telephone generally satisfactory as to reliability,
lacking in signal strength, and satisfactory as to rugrecdness
except that it should be waterproofed. . cutout rinper device
should be provided feor forward observer telephones.!

Commanding Officer, 24lst Field arbillery Battalion
(105mm Fow):

"The Eii—-8 telephone was a pood telephone, It was rugped,
reliable, and if used within the recommended limits, gave
goo¢ signal strength,!

Lt Col J, ° . Brownlow, Commanding Officer, 242d ileld
jrtillery Rattalion (105mm Eow):

"The %..-8 was a good telephone and we had very little
maintenance trouble with it.n

Commandine Officer, 284th “leld .irtillery Tattalion
(105mm How):

"Our telephone e .nipment was excellent,, The ;%-8 is a
very good teleohone and gives good service if wou use it
as recommended.!

b, Comments by Foards in United States. The board convened
at the Field .rtillery School< had this to say concerninrs telephones:

"Telephones, - Telephones vwill continue to be the most
satisfactory instrument electrically. Momever, it was heavy,
bulky, and is not weatherproof. Continued develomment to
reduce the size, weight, increase the efficiency, provide
for weatherproofing, and a provision for silencin- the
ringer is indicated.”

The srmy Ground “‘orce “guipment Review Board? concurred in the above
statement.

¢, “iscussion, The general opinion of troops using the

TE-8(+) telephons was that it was a good instrument. It stood up
well in the field and presented little difficulty from a maintenance
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point of view, The fact that corps frontares were much great:r than
Was expected did lead to some difficulty with telephone equipment.,

The technical manual gives eleven miles as the maximum length of non-
loaded 1-110-B wire over which two LE-8(*#) telephones will give good
service, Frequantly it was necessary to use this teleohons on lines

as much as two or three tines the recommended length. Various solutions
were attempted. The use of loading coils helpe) but did not solve

the problem coripletely. In many headquarters the solution was found

in the use of the telephone repeater El-89-4. This repeater was orig-
inally intended to be placed at t.e middle of a lons line to amplify
the sipnal, however, a modification was :ade by Sirnal Jorps person-—
nel which permitted its use at the end of a local line within the
command post, = ith this modification the RL-89~a repeater was used

with success at corps artillery and division artillerv head uarters,
This solved the problem at hi: her headouarters but not at the bat-
talion level, 'The development and issue of & new instrument to

make conversation possible over leny lines is indicated., Tuch an
instrument will not replace the TIL-8(:) telephones but rather sup-
plement them with only two or three being required at each head uarters,
from battalien level upwards, for use on special lines.

17. Telephene Authorization and Supply.

a. Autherigation. The most frequent comment on the tele—
phone situatioﬁuﬁha with regard to quantity rather than quality.
“any units used a considerable number of telephones in excess of
tabls of equipment allowance, Some of these jnstruments were captured
German equipment and some were EG~8(%*) telephenes which had been spec~
ially autheorized. j ost communication officers stated that they were
ahle to "get along" with authorized allowances but that operations
were vastly improved with the added televhones. .un interesting ce-
incidence of the comments 1s that practically all headquarters con-
sidered that an increase of fram five to ten telephones would selve
the problem. This increase has been included in the report by the
section of the Theater fNeneral Board studying T/C's and T/L's,

b, Supply., The supply af telephones in this theater was
generally good, Jew complaints were heard. ‘xchanre of damaped
telephones was prompt and repair was good. Communication officers
and supply officers expressed satisfaction with the manner in which
this was handled,

18, Sound-Power Telephone Eeouipment., HNumerous battalion com—
manders were juestioned concerning their reaction to sound-pover tele-
phone equipment for field artillery use., They were unanimous in the
opinion that there was not sufficient value to be derived “rom the
use of this equipment to warrant addins another item to the already
long list of signal equipment, 3everal battalion com:anders
stated that their forward ohservers were not in faver of addins this
item for field artillery use. The ebservers had stated that the T -8
telephone was not teo inconvenient to carry and that they favored its
continued use.

SECTION 4
S ITCHBOKRNG

19. ex of Switchboards. Three types of switchboards vere
used by field artillery units in the Curepean Theater of Cperations.
The switchboards EN-71 and BN-72 are indentical except for the number
of dreps, the BN-71 having six and the BD-72 having 12. The third
type is the telephone central effice set, TQ=L, ~hich was issued te
higher headquarters.



20. Switchboards, BN~71 and Bi=j2,

&. Comments by Usins Troops.

Ten batter— ang three batt-lion commanders at a group
conference on communication equipment gave as their concensus:

"BN-71 and 72 were n‘ot satisfactory.”

Cemmunication non-comrigsioned officers, 2/4lst Field
artillery Battzlion (105mm Fow): '

"The BN-71 and BD-72 switchboards were not satisfactorv.
They were too bulky and heavy for the good we rot out of them,
The contacts at the rine-talk key were too weak. e had trouble
getting spare units, DBoth boards -re too small; the BO~72 should
have about eighteen drops.t

It Col J. W. Brownlow, Commanding Officer, 2424 Field
artillery Battalion (105mm Tow): '

"The BD-7L and B =72 switchboards were all ripght, I
think the BD~72 should have eighteen drops and six repeat-
ing coils."

It Col J. 3, Billups, Comranding Officer, 77th Field
artillery Battalion (155mm How):

"The switchhoards we had were gead, sturdy boards and
stood up well in combat."

Commanding O0fficer, 284th Field artillery Rattalion
(105mm How): .

"The BN-71 and 72 switclboards were not satisfactory.
Thev were entirely too big for the ameunt of service we
obtained; we need a much smaller board, I would like to
have a cordless beard and one th:t is much lighter.¥

Col E. T. Owen, gxecutive, 26th Infantry Nivision artil-
lery:

nThe RD=71 and p'-72 beards were too bir., iie should
have & smaller switchbeard witi: a rreater number of crops,
We should also have some kind of a board like the Cermans
had,-a board which does not use cords."

b, Comments by Boards in United States,

The ™eld irtillery School board? en equipment stated:

nSwitchboards frem & drops in the firing battery to 50
or more drops in the corps and division artillery will con-
tinue to be necessary for switching centrals. Switchbeards
now in use are satisfactory except for size, weight and
weatherproofing. Further development should ineclude great
reduction in sizeé and weirht, should provide units in ap-
propriate size from 8 drops to 50 or more for the highest
echelonsg."

The Army Ground Ferce Equipment Review Boards. concurred in the above
statement .



¢, Discussion.

(1) sige and Weirht. The Bd~71 and Bd-72 switchboards
had a varying reception by the usins troops. The
general opinion was that they were good sturdy
boards which would take a consider:ble amount of
rouch treatemtnt but that they were too large. 1In
order to give svitching service to six circnits, it
was necessary to handle a 60 pound instrument with
dirensions of 18-1/2 x 10-1/4 x 15 inches, 1In
order to handle twelve circuits, the iastrument
weirhed approximately 85 pounds and hzd the dimen-
sions 27 x 10-1/4 x 15 inches, ~hen it v.s neces-
sary to provide switchinrs service for more circuits
than either board nrovided, two or more boards were
placed in rosition for parellel operstion., This was
an unsatisfactory arrangement because the operator
had difficulty in handiing the two ho-rds. Tthat
situstion gave rise to the almost unanimous comment
that the switchboards should have more drovs—-at
least eicht on the small board end eichteen on the
larger board.

{2) The Cordless Suitchboard. another comment which
vas heard with preat frequency concerned the de-
veloprent -of a switchboard which did not employ
cords, all of ocur switchbozrds are built upon the
principle thut an operator connects one circuit to
another by usins a cord to make the complete
wire circuit. This recuires th.at the board be set
up in such a manner th-t the cords hang from the front
of the board without touching the ground, thereby
requiring th:t it be aporoximastely 24 inches above
the floor or ground. The question has been asked
as to why a board cannot be developed which will
utilize a system of dials or bug~bars to make con-
nections within the hoard and therehy obviate the
need for cords. The German army had such a switch-
toard and in one case vhere one wes cantured and
used by an american artillery unit, it nroved to be
very nopular with .mericsn personnel,

21. Telephone Central Office fet, TC-4. This item of equipment
consists of ¢ switchooard R"-96, a L0 drop instrument, and certain
accesories; in the comuents ' hich anpear below, reference is mande

to B)-G6 instead of TC-4.

a. Comments by lsing Trooos.

Ten batterv and three battalion commanders in a group
conferenge on communication asreed:

"Phree BD-72!'s should be issued per unit. A BD-96,
or larger, is needed for higher echelons,"

Captain L., V. Hancock, Communication Officer, Xi Cor»os
irtillery:

nGeorps artillery requires a BU-96 and three BD-72's.Y

Army Ground orce TNeport “umber 1077, Cel F., H. Boucher,
ar Tepartment Observer:
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"The 40 drop switchboard usually provides sufficient
drops, but on moves 21l communications must be interrunted
when moving the switchboard, Three 20 drop switerboards
would facilitate continucus communication.!

Captain Chsrles E. Burleson, Communication Officer 83d
Division Artillery:

"The greatest need is a larger switchboard than the TD-72.
In every setup we have at least 24 drops filled and at one -
time were using three R'=72's completely filled. To do this
the boards have to be cornected in parallel, one board placed
on top of another, then.one at rirht angles to those two. ’
This reduces tlie operating efficiency of the smitchboard
operator and delays the‘servicing of calls. l.e strive to
maintain centinuous comsunications from one position to another
arid that requires the use of all switchboards, which some-
times proves to be not enough, The issue of a 40 drop BD-96
to a Division artillery Leadquarters Battery would do much
to solve this problem,”

Col F. ¥, Day, Assistant artillery Officer, F¥II Corps:

e got an extra B"-72 switchboard, and we had to h-ve
it, e need 2 40 drop aritchbeard and two BD-T2ts,"

b, Discussion. In those heidauarters vhere the normal
number of telephone circuits exceede ™ 24 it wns necessury th:t o big-
ger svitehboard be used because it is imprictical to oper-te more than
two BN-72 boards in parallel, The TC~4 equipment prictically solved
the problem of switchboard facilities at higher artillery he.dquirtrrs,
General satisfaction with this equipment vas indicated.

22, Switchboard Authoriz:tion., The table of equipment authorizn-
tions of switchboards was generally considered to be insufficient. In
practically all recommendesd chrnges to T/0 & T/L, n increzee in the
number of switchboards was requested, A resune of T/L allow nces und
the concensus of requests is shoun below,

T/0 & T/B Recommendaed
BD-71 BD-72 TC-4 BD-"71 BD-72 TC=L

Flring Battery

Hq Btry, FA Bn

Hy Btry, Fi Gp

Hq Btry, Div Arty
Hg Btry, Corps Arty

L
1

1
1

F e

[SEXENRM
e

ASLRVS RUVRWE ]

These rcquests wore based upon experi.nce in combat and wore an at-
tempt to sccure sufficicnt flexibility to midnt-.in muixdmum cfficicncy,

SECTION 5
WIRE~LAYING AND & IRE-RECOVERY EOUIPMENT

23, Types of Feels, Ooveral types of rocls wore used by artil-
lory units in thc Furopean Theat.r of Operutions, .Luch h-d its spccific
plice in tht cstablishment of wire communication.

4+ RL-39, This vas the small.st reel uscd. It was on oxle
and handl: arrangement for unreelins wire, W-130-a, from th. <drum,
DR-8. This rcel was used prineipally by forward obs. .rvcrs and liaison
personnel in laying wire in forward areas where the personnel moved oh
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foot,

b. RL-27. This was the simplest of all reels, consisting
merely of an axle which projected on each side of a drum, DR—~4. The
actual axle portion was mounted in bearings within the prejections so
that two men could carry the reel betwesn them paying out wire on the
ground as they walked.

¢. RI~3l. The reel, RI~31l, was intended for either vehicular
or ground use. It consisted of an axle supported by a pair of hinged
A-frames with a crank handle on the axle for picking up wire. A
variety of positions of the A-frame permitted several different uses
of the reel. With the frame in the 'A! position it could either be
mounted in a vehicle for wire laying and recevery or it could be placed
on the ground and the wire pulled from it. With the frame opened so
that the legs were in prolongation of each other it counld be carried
by two men like a litter and wire unreeled as they walked, With the
frame closed the reel could be used as a wheelbarrow with a DR-5
acting as the wheel, or it could be mounted vertically on the rear
of a 1/4~ton car and wire laid from the moving vehicle.

d. RIL-26. The reel unit, RI~26, was the most complicated
of all reel equipment. It consisted of a frame containing two axles
for drums, DR-5, a gasoline engine as power plant for wire recovery,
and clutch mechanisms to control the transmission of power te the
axles. It could be operated from a vehicle or from a stationary posi-
tion on the ground; the normal manner was to operate it mounted in a
vehicle.

24, Vehicles Used. Three types of vehicles were used for wire-
laying and wire-recovery, The 1/4-ton truck with the RL~31 was used
prineipally in the forward areas where the requirements of low sil-
houette and mansuverability were essential. The 3/4-ton weapon car-
riser with either an RI~31 or an R1-26 proved to be a very maneuverable
wire vehicle and was used in the area immediately in rezr of the for-
ward area. The 2-1/2'ton truck with the RI-26 was the combination used
most frequently for the installation of long lines, the large cargo
capacity of the truck permitting the carrying of an ample supply of
wire,

25. Comments by Using Troops.

Commanication non-commissioned officers, 24lst Field
Artillery Battalion (105mm How):

"The RI1~26 is not satisfactory. It has a poor motor and
continually gives trouble., The RI~31 gave trouble in that it
was always breaking near the hinges."

Lt Col J. W. Brownlow, Commanding Officer, 242d Field
Artillery Battalion (105mm How):

"The R1~26 was a satisfactory piece of equipment. I
believe that the substitution of a more powerful motor could
be an improvement,” '

Lt Col J. S. Billups, Commanding Officer, 77th Field
Artillery Battalion (155mm How):

"I was surprised at the excellence of the RI~26's we used,

Prior to .combat, we were always having trouble with them but
the ones we had in combat never did give trouble,"
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Captain L, V. Hancock, Communication Officer, XX Corps
Artillery Headgquarters:

"The RI~26 reels that we had were very satisfactory.”

26. Comments by Board in United States.

Report of Field Artillery School Board2 appointed to
review developments in Field Artillery, dated 27 November 1944:

"The RI~-26 gasoline reel currently lssued is extremely
heavy and cumbersome. This reel will lay two circuits simul-
taneously., The power feature is desireable in recovery of wire,
Normally field artillery wire laying does not demand that cir-
cuits be laid in pairs., Only DR-5 (1 mile) reels may be used.
Complete redesign of this reel should include the following:
Great reduction in size and weight. An improved motor more
dependable and more rugged should be provided. When DR-4
(1/2 mile) and DR-5 (1 mile) heove been standardlzed for
diameter the RL~26 should be capable of taking twc DR- L's or
ona DR-~5.

"R1~31b, This reel is hand operated and capable of in-
stallation in any vehicle, Its undesireable features include
weakness cf the bearing latch and cross-bracing, Redesign
of this reel should include cross-bracing securely installed
and & more rugged bearing latch.

“HL-27b is an axle equipped with crank, is hand eperated
using one DR-4 (1/2 mile). This axle is satisfactory for
the purpose for which issued. Upon standardization of the
DR-4 and 5 the RL-27b must be altered to conform to any pos-~
sible change of the DR-4 (1/2 mile).n

The Army Ground Force Equipment Review Boe\rd3 concurred in the above
statenents.

27. Discussion. It is apparent that the reels RI~-26 and 31 met
with n varying reception. In the higher heidquarters where the longer
wire lines were used the RL~-26 received fnvorable comment. In units
where long wire lines had tc be laid and picked up the RI-261!s meceived
more care than wherc the reccvery of wirs by minirl labor with an RL-31
was a normal operation. Few corments were noted regarding the RL-27
and RL-39 equipment. Many anits improvised racks for holding drums of
wire on vehicles to supplement the aZlowance of reel equipment.

28. Table of Eguipment Authorizetion.

a. Authcmza 500 Wire~laying and recovery equipment was
authorized by table of uqu:.pment generally as shown below:

RI-39 RL-27 RL-31 RL-2¢

FA Btry ) 1 2

Hg Btry FA Bn 5 3 6 1
Hq Btry FA Gp 2 - I 1
Hq Btry Div Arty 3 - 3 1
Hq Btry Corps Arty 3 - 3 2

The authorization for vehicles as laid down in T/E was as follows:
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1/k ton  3/4 ton  2=1/2 ton

FA Btry 1 1
Hgq Rtry FA Pn {Corps Arty) 0 3 1
(Div ATty ) 3 3 1
F4 Gp 2 2
Div Arty 2 2
Corps Arty 2 3

An analysis of thesc cuthorizations indicated that the wire teams were
to be set up on the basis shavn ktelow. For purposes of this discussion
teanms have becn nared according to the load of wire the vehicle will
carry~-a light team using a 1/h-ton truck which can carry three milses
of wire, a redium team using a 3/4-ton wespon carrier which can carry
four tc six miles of wire, or a heavy team using a 2-1/2 ton truck
which can carry 12 to 15 miles of wire.

Teams Authorized Light Medium Heavy  Total
FA Btry 1 1 2
Hq Btry FA Bn (Corps Arty) 1 b
Hq Btry Fi Bn (Div Arty ) 3 3 1 7
Hg Btry FA Gp 2 2 4
Div Arty 2 2 4
Corps Arty 2 3 5-

b, GComments by Troeps, There were many comments concerning
the authorized nllownnces of wire-laying and wire-recovery equipment.
The following data is extracted from an analysis of wire communication
by XIT Corps Artillery Hesdguarters:

"Add two 2-1/2 ton wire trucks for Corps Artillery Head-
quarters Battaory

Add one 2-1/2 ton wire truck for Division Artillery Head-
quarters Battery

Add one 2-1/2 ton wire truck for Field Artillery Group
Headquarters Battoery

A1l 2-1/2 ton wire trucks should have RL-26 reels.!

Brigodier feneral John Lewis, Artillery Officer, 30th
Division:

"The cry from all combat organizations in field artillery
is, 'We nesed sn additionnl 2-1/2 ton truck short wheel base
right now to handle the wire transport-tion and wire laying
problent "

It Col J. D. Peet, S-L, XX Corps Artillery:

e need nore wire teams in the Corps Artillery Headquarters
Battery. We have borrowed additional teams from the Signal

Corps,"

Cermunicrtion nor—commissioned officers, 241st Pieid Artil-
lery Battalion:

e need one more 3/4 ton wire truck in battalion head-
quarters battery.!

Captain L. V. Hancock, Communication Officer, XX Cerps
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Artillery:

"A11l units need a 2-1/2 ton truck for signal supply -pur-
poses.”

Commanding Cfficer, 284th Field Artillery Battalion:

"We had to convert our 2-1/2 ton wire truck into a wire
supply vehicle and ‘menage! for ancther 3/4 ton to use for a
wire truck.!

The above comments indicate that:the personnel who were responsible

for wire communication feel that the wire systems will be more ef-
ficiently installed and meintained by the addition of one more wire
truck to praciteally all units. Tn the higher hesdguarters 2-1/2 ten
trucks ore desired bsecause of the long lines; in the lower headquarters
3/L tontrucks are desired because of the increased maneuverability.
Practically all units except the firing batteries needed a 2-1/2 tonr
truck to carry wire supplies. With the increased arount of wire that
had to be carried it was necessary to convert some vehlcle to serve as
a signal supply truck.

SECTION 6
TELETYPE AND TELECRAPHY

29, Teletype Fguiprient. The use of telstypewriting equipment in
field artillery units was only slightly exploited in World War II.
Tables of equipment did not aunbhorize this equipment. In some corps
artillery headquarters equipment was obtained by special authorization,
but it was used to comnunicate with the corps headquarters and was not
used in the artillery net, Factual data is not now available on the
artillery use of teletype cormunication equipment., A considerable
nuber of individuals were interviewed and asked a rather general
question as to what use could bs made of teletype inm the artillery.
Neny felt that there would be a place for it down to battalicn level
if 2 small compact piece cof eguipment can he developed but that present
eguipient is too bulky. Some officers wers of the opinion that tele-
type was unnecessary in headguartasrs below corps artillery or division
artillery. The outstanding festure of the study of teletype equipment
for artillery use is that thought is still not erystallized.

30. Telegraphy. The wire telograph equipment issued for artil-
lery use in the Buropenn Theater of Operations was the TC-5. Opinien
on this item was ungninous in condermmation, parti'le.y because of the
equipnent Qfficers and enlisted men stated: ¥:65t it wes never used";
% saw the T(-5 only for equiprent inspections’; HEw a completely
useless item which we had to carry around". The FlEld Artillery School
tcaches that telegraphy can take a portion of the traffic load and make
telephony more available for perscn-to-person calls. This was predic-
ated umon a good, sturdy telegraph set and its employment over a simplex-
ed circuit. The employment of telegranhy broke down for tWo reasons:

st

3t

. The TG~5 was a difficult piece of equipment to maintain.

b, Whonever a simplexed circuit would work it was used to
provide a fire direction channel.

The second reason was, by far the more important, Every effort wns
devoted to making a simplexed circuits work, but the resulting comrunica-
tion was devoted to telephony for fire directvion. The almost unan-

imous opinion of officers and enlisted men was that there is no longer

2 necsssity for telegraphy in the field artillery.

- 18 -



SECTION 7

MISCELIANEOUS V:IRE COMMUNICATION

31. Communication “ithin Firing Battory Positions. The problen
of controlling the {irc of tnc battor  whon ‘pieces were disperscd pre-
sented itself to thc battery executive as battery frontages often reached
and sometimes excecded three hundred rards, Practically all units im-
provised some sort of wire communication between the executive znd the
scctions. Some units uscd a type of public address system with a
loudspeaker in eich gun pit, This had the limitation th-t communica-
tion was all one way; a chief of ssction could not ask for a command to
be repeated, nor could he report over the system. A more popular system
was the installation of a firing battery tclephone net with a tulephone
in each gun pit. Some units used a terminal strip at the executive:
post with rewiring to provide for "partying® all section lines with
the exccutive, Other units used a BD=71, 6-drop switchboard at the
executive post. In some batteries the wire net was duplic-ted by
lateral lines between pieces. In one way or another field artillery
batteries found solutions to this communication problem by utilizing
standard equipment.

CHAPTER 3
RADIC COI? UNICATION

SECTION 1.
GLNERAL

32, The Importance of Radio Communication, In Chapter 2 atten-
tion was invited to the dependence of artillery fire control upon wire
communication, A decade age, with the radi¢ equipment then in use,
the statement thot wirs was the primary means eof communieation was cor-
rect; when wire lines could not be estnblished or maintained, communica-
tion usually failed. It was recognized th-t such a2 condition could not
be permitted to exist, so research and development were carried on and
the amplitude-modulated and the frecquency-modulated series of radio
sets now in use were produced. Radio has now filled in those breaks
in eommuni¢ation which were so eritieal in previcus wars. There are
still many deficiencies to be corrected, but the improvement over
previous conditions is so marked th-t radiec must now be classed with
wire as a primary means., There were three ways in which radio played
its part in the communication picture:

In fast-moving situations where it provided the only
means of communic~tion.

In slowly-moving situations where it was combinad with
wire to provide posgitive cormunications.

In situations where it was available as a !reserve! to
carry the traffic load if wire communication failed.

a, Radio in Fast-boving Situations. Radio was the only
specdy means ol communication when units were moving rapidly, It
was the primary means of communication, Time and again during the
pursuits across France and Germany, artillery batteries left the rcad,
occupied hasty positions, and fired a few volleys in answer to a radiced
fire mission from en ohserver with the leading elements. This type of
operation was not restricted to direct suprort artillery slome., By the
use of radioc corps artillery comm:nders directed battalions, or even
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whole groups of corps artilleryr, from one route to another to reinforce
the fires of the artillery of a force which had encountcred too much .
opposition to be dealt with quickly. The excellent mobility of heavy
artillery made it possible for these weapons to keep up with rapidly
advancing columns; radie comramnication made it possible to keep it up
there.

b. Radio as a Supplement to "ire. The cembining of radie
and wire frequently was the only solution to the communication prob-
lem. The best example of this combination was found in higher head-
quarters in the use of the rrdio link., In this cose part of the dis-
tance between two installations was spanned by wire which terminzted
in radic sets which spenned the remajnder so the the communications
went over the wire and the radio simultaneously. Few cases hive been
reported eof the use of radio 1ink by artillery units; however, the
teamwork of radio and wire in ths artillery was developed to a high
degree. In the direet suppert artillery it was generally possible to
establish wire communicatien with the liaison officers at the infantry
battalion command pests, but often it was impracticable to reach for-
ward observers with wire and in those cases the fire nissions from the
observers frequently came by radio to the liaison officer who relayed
them by wire to the fire direction center, In praetically all artil-
lery battalions the first wire lines te be installcd were the fire
direction lines to the firing batteries, Initially, comurication
was by radio to observers and hi-her echelons., If the position was
to be occuplied for any length of tire, more wire was installed; but
for a portion of the time, both means were in use.

c. PRadic as an Emergency ieans. In all situstions, no mat-
ter how extensive the wire net, radio was available in case the wire
went out of order, As the wire net developed, radio st:tions became
silent but the net remained established. If a wire line was broken,
the radio comnection to the installation concerned irediately became
active arain. In many cases the radio net was maintained constantly
as a listening net in order to be prepared to operate at once. In
some head:.uarters it was learned that, if the radic net was closed
when wire was established, too much time was leost in reestablishing
radio contact. Freqguently, in order to maintain the radio net at peak
efficiency, the wire net was closed for a few hours and the radio net
required to ecarry all traffic.

33, Radio Nets, At this point it is. desired murely to show which
radio nets were used by field artillery.

2, Battalion Mets. Field artillery battalions, both division
and corps artillery, used essentially the same nets. They were as
shown below.

(1) Fire Derection Net.

Purpose - Handling of fire missions from liaisen
officers and observers,

Stations - Set, or sets, at fire direotion center.
Iiaison officers.
Cbservers.
Ainm OP

BEquipment - SCR-608 or SCR~-610 at fire direction

center,
SCR-610 for all others.
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(2) Ccommand Net.

Purpose - Handling of command and administrative
traffic, occasionally fire comwrnds to
firing batteries when wirs was not in-
stalled,

Statjons ~ Battalion commanders! station.
Battery comnanders! stations,
Battery executives! stations (occasionally).

Equipment ~ SCR-608 for battzlion commander.
SCR=-610 for all other stations.

b, Division srtillery Nets,

(1) Fire Direction Net.

Purpose - Handling of fire missions frem division
artillery to battalions or vice versa.

Stations - Fire direction center, division artillery.
Firc direction centers of battalions.

Equipment, - SCR~608 for all stations.
(2) Command Net,

Purpose - Handling of command and administrative
traffie,

Stations - Division artillery commanders! station,
Battalion comwanders! stations.

Equipment. - SCIi-28L4.
(Wote: Then the SCR-284 was not powerful snough for
this net, permission was often obtained to use the

SCR-193 or this net)

¢. Field artillery Croup Nets. The nets of the field artil-
lery group were essentially the sare as the division artillery nets,

d. Field artillery Brigade Mets. Field artillery bripgades
eccupied varying places in radio nets. When used as corps artillery
alternste fire direction centers, brigades establisted a fire direction
net similar t6 the corps artillery fire direction net shown below for
these units under their control; if necessary, they established a com-
mand net. then they were used merely in a supervisory capacity to
assist in controlling several groups, they generally were secondary
stations in the corps artillery nets.

e, Corps irtillery Nets.

(1), rire Direction Net (Serenade Net).

Purpose ~ Handling fire missions betwecn corps
artillery fire direction center and all
artillery with the corps.

stations - Corns artillerv fire direction center,

Lach division artillery fire direction
center.
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Each srganie division 2rtillery battalion.
Each field artillery and tank destrover
group,
Each corps artillery battoalion.
Lach tank destrayer battelion.
Equipment - SCR-193.
fv army artillery Nets.
(1) Purpese - Handling commznd and intelligence traffic.,
Stations - army artillery command post.
fach corps artillery fire direction center.
army photo center,
L wipment - 3CI-193,

FRECUENCY-MODYLATED EOUIRERT

3. Typeg of Equipment Used, The field artillery used three
types of fre uencr-nodulated radio sets, The first twe vere strictly
veliicular sets and the third was a combination vehicular or portable
radio. These were the commonly called "600-series", the 3CI'-608, 628,
and 610, and were issued to all except armored artillery units. =&
similar group of sets was usad by armored artillery units but, because
of the difference in frequency ranre, was known as the "500-series!,
Both series were esscntially alike and in this report, although com-
ments will refer to the 60C-series, the same corments apply equally to
the 500~series. The identification numbers for the 500-series radio
sets are similar to the 600-series, narely, SCT-508, 528 and 510.

'35 . SCR-608,

a, Characteristics. The SCR-608 was & vehicular radio set
weirhing 306 pounds and having a rated ranpe of ten to fifteen miles,
It had one transmitter unit and two receiver units, all three were
push-button controlled with ten fre uencies available on e.cl. unit.
It was mounted in the 1/4-ton truck, the 3/f~ton commmnd <nd recon-
naissance truck, or the 3/4~ton weapon carrier. The antenna consistoed
of a fishpole type antenna of three sections sounte’ on a bracket on
the side of the vehiecle. The rajor difference in the 5C7-608 and the
5CF~508 was in the frejuency ranges; the 5C -608 ranced between 27,0
2nd 38.9 megacvcles and the SCF-508 between 2C.0 and 27.9 e acrcles.
(Tt is desired here to direct attention to the so-called overlap zons
of 27.C to 27.9 meraceccles between tiese two sets).

b, Uses, This set was intende! for use as the hattalion
comnznders! stationsin tihe battalion comnand net and as a secondary
station in division artillerr or group fire direction net, This set
also was use’ as a relay between bettalior fire direction center and
lialson officers or o -servers.

c. Comments by Troops, The fellowiny corments were nade by
troops concerning tris squipuent:

Ten battery and three battalion commanders in a ;roup
conference on communication agreed in this opinion:

"anpe short, fidelity rood, stability pood, rug-edness

fair. :inimum ran-e should be 20 miles. ot sensitive to
Jamming ¢
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Captain L, ¥, Vancock, Comrunication Officer, X
artillery, said this about the SCP:-éOS:‘ SoeTs 3 forpe

tInsufficient ran e, b ! ity abili 2 . -
ness good, " » but fidelity, stability, and rugged

Of six experienced battalion cormanders juestioned about the SCF-608
all agreed that it wis very satisfactory as far as fidelity, stability,
and ruggedness were concerned but that it was not satisfactory in re-
gard to ranre.

d. (Cornents by Boards in United States. The bosrd convened
at the Pield Artillery Sehool to study enuibpment stated:?

"This set is satisfactory except for size, weight,
weatherproofing, and lick of local nower supply.”

Arny Ground “orce Iquipment Review Board st.:ted,3 with
reference to the field artillery board report:

"This report and all the analyses of r.dioc equipment
stress the necessity for reduction in weirht and increase in
rance,"

e, DNiscussion. The 307 -608 performed excellently in this
theater; it contributed greatly to the smeoth flow of or~ers, instruc-
tions, and intellipgnece information. Practically all officers who had
experience with it arree that it was 2 good piece of e miprent. It is
interestine to note that the personnel who uséd it in the field ‘state
that they want increased range vhereas the board convened at the "ielil
srtillery School says nothing at all aboat ranpe, This, it is believed,
is due partially to the very important problem of siting the equipient.
The SCF~60C has a rated range of ten to fifteen miles according to the
specifications, based upon using the set in proper locutions. '.hen
asked whether they felt that the runge difficulties were due to inherent
characteristics of the set or to improper siting, mest field commanders
admitted that ther were due to the improper location of the set in the
majority of cases. Because of the difficulty of providin- security
personnel for the radio station, it was often necessary to ignore an
otherwise excellent location and site the equipment in a less favorable
spot. Many times it was absolutely impracticable to nlice the radio
where it could perform best, Therefore, it is believed th:t consider-
able weiriht should be priven'to the re;uest by field commanders for a
set with a gre-ter ranre. !any comr-nde:s objected strenuously to the
power supnly fezture, The radio operated from the vehicular battery
and it was necessary to run the vehicle engine periodicelly in order
to keep the batterv clarped. This continued operation of the engine
without moving the vehicle resulted in the foulins of spark plugs and
sticking of valves. :anr engines had to be repliced merely because
they had become worn keeping the radio in operation. . rreat number
of officers recommended a separate power plant to tzke care of this
radio when used at the cormand post. :

36, SCF-628. The SC.-628 wia identic:l with the SC:-508 excent
that 1t had only one receiver, In all ot er respects it w:s the same
and the corments in para-rach 35 apply equally to this sét,

37. SCR-610.

a. Characteristies. The SCr-610 was a frequencv-modulated
transmitter-receiver with two preset crystal-controlled frejuencies,
either one of which could be selected by turnirg a switeh, The SCr =610
was used as a vehlcular set operating from the vehicular battery or
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from a self-contained batterv supply, The same transmitter-receiver
could be eper~ted as a man-carried set s taking pover from the self-—
conte.ix_led batt?ry supply, and vas then knovn as the SCE=609, Comion
usage in the field artillery referred to this set, hovever, as the
SCT.~610 regardless of whether it was used as a vehicular sét, or as a
man~-carried set, and therefore this report will so refer to it; any
reference to 5CF-610 will apoly equally to 5CT-609. This set ‘;xhend
mounted in a vehicle veired 177 pounds; when used as 2 sort.ble, it
weighed 170 pounds and broke into two loads for carrvin~, It had the
same frequency ranre as the SCI-608 and a rated distzrce ranre of ap~
proximately five miles. ’ )

b, Use. This radio wos used b liaison officers, forward
observers, firing batterr coaranders and executives, nnd battalion
staff officers., It vas alse used as base set at the fire direction
center and in the zir observatien post.

c. Comments by Using Trooos,

Coumandinr Officer, 284th Field _rtillerv Pattalion
(105mm "ow):

"The SCF-610 was not a satisfactor- piece of eguipment
for forward observer use. It was entirely too heavy and
bulky; it was too hard t6 darry and définitely identified
the forviurd observer. It was too critic-l as far as line
of sight was concerned an’® did not have enowrh ranre. The
problem of b:ttery supply was also difficult; the life of
batteries in this set is entirely too short."

Conmunication non-comrissioned officers, 24lst ileld
Artillery Battalion:

“The 600-series radios were pood but need more run-e.
The 610 was too heavy. a good directional antenna ansvers
the problen of ranie for the 610, but it is too often im-
pracitcal for cbservers."

. Lt Col J. ... Srovnlow, Comm:nding Cfficer, 242d Tield
artillery Pattalion:

Mhe h00-series were rood in level terrnin but mot sood
in rough terrain,”

Practically all of7ieers vho were interviewed stated t@ .t the SCI-610
should have a range of about eicht tc ten miles.

b. Gomments by Roards in United States. fThs hoars at the
Field irtillery School made this comuent on the L0T-610:

"The limited rance and line of sicht charneteristics of
this set ralke it unsnitible under certein conditions mithout
the use of rela~ st-tions. Its veirt and size uake it un-
suitable. for man packing. It has two preset chanzels only.
The SCR-619 which vill replace the LCR~610 is satisfuctory
fer size but continues to be heavy for man packing - about 50
pounds on packboard. Rance capability and line of sirht
characteristics are little better than the ST -610. .. set
weiphing not more than 35 pounds excluding external pover
supply and accessories, which is weatherproof, has sr:w,all gen—
erator power supply, four preset channels and a 10 mile
dependable ran ¢ is necessary,"
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The arny Ground Force Equipment Review Board> concurred, in general,
with the artillery boardts comment,

c. Discussion. The 5C7-610 was not favorably considered
by the using troops for four rajor reasons: size, wei:ht, range,
and line-of-sight characteristics. It wus yood from a st-ndpoint
of speech fidelity because it pave the usual elear reception peculiar
to frequency-modulated equipment, It was entirely too heavy and bulky
for forward ohserver use, In part this may be laid to the fact that,
originally, the SCR-610 was not intended to be used by forwsrd observers;
it was intended to be a vehicular set. This, of course, caused it to
be designed without consideration for the problem of trunssort. The
forward observer rust have a dependable r-die which pucks in one load
of about 35 pounds, is not too criticul for line-of-sight location,
and utilizes a hand-generator as well s & Latterr pover sunyly. The
incorporation of four oreset channels is alse an improvement which will
give preater flexibility of use. In ranre this set should have from
eight to ten miles under adverse conditions,

38. General Discussion of “re uency- odulated Equipment.

a. General, The frequency-medulzted radis equiment used
by the field artillery in the _uropean Theuter of Userations vas a
rrent improverient over the nmplitude-modulated enuipment of tte pest
decade., The fidelity of speech reproduction and the freedom [ror in-
terference made comrunication, within the ringe of the e uioment, a
certaint-r. The enemy rade frequent attemits to jar the frequencies
used by the artillery by transmitting a signal fros a type of "howler?
device. It is belleved tiat the sawe interference would Lave blocked
completely any cosmmunication on an amplitude-modul:ted radio set.
This interference did create 2 grest arouht of back;round hoise on the
freguency-modulated set but it was vossible to handle traffic through
the noise. The greatest obstacle to dependable cormunication was the
line-of-sight characteristic of the frequency-medulated ejuipment.
This frequently made it necersary to use a relay station, and for this
purncse one additional :(r'-608 was authorized each battalion. This
set was placed forward of the fire direction center znd assisted in
maintainihg contact with liaison offiicers and forward observers. The
selection of location for freguencr-modulated equipment was a matter
of great priority, acd often radio stations had to be removed to a
considerable distance from the coirand post in order te establish cen~
tact. This entailed a considerable problem of securit; for tze statien
and several men usually h.d to be sent out as 1 rnard. It is believed
that a stronger signal, although not a oositive cure for this trouble,
will assist preatlv in solvin: it,

b. The Forward Chserver Problem. The protlem of maintaining
comnunication with forward observers ' s one of primary concern to all
battalion commanders. ..ire commiunic tion was always dif ‘icult and
Trequently impracticaoble to establish. The 600-series radiocs did
hely greatly, but it was in regurds to observer communic:.tion thut
they cane in Ffor the rreatest awount of comment. As has been noted
earlier, the greatest criticis:s vere on size, weight, range, and line-
of-sight characteristics. (bservers tried wany solutions hut most of
then failed to give a completely satisfactory ansver. One w8 the use
of remote control equibment; this vos a pertial solution but it re—
quired the lavins of wire 7rom the radio to the observer. Another
solution was the use of the 50T=536 radio, a small "walkie-talkie" type
radio, which will be discussed under amplitude-mcdulated radio equip-
ment. In this solution .the observer took one SCR-536 with him and left
one at his SCF-610 radio; the radio operator then acted as a relay.
This sclution was the source of a sugrestion which was heard frequently
during the intervievs in conpeetion with this study. Several officers
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suggested that the forward observers! radio be of a pover comparable
to the SCR-608, be mounted in a 1/h-ton truck with ngoprovisizn for
portable operation, and have some device built into the set which
will permit its operation as an autoratic relay, hen the observer
goes fornard, he can leave his big radioc in a favorable location and
take with him a small "walkie-talkie" size radio with a range of one
or two miles whieh will work back to his larger set which will relay
autematically to the fire direction center. By this solution the
time lost by having an operator act as relay is saved and greater ac-
curacy obtained. This will also permit the observer to carry & much
smaller set with him in the exposed area,

SECTION 3

AMPLITUDE~ ODUTATED BQUIPLENT

39. General. It mirht be said, renerally, that amplitude-
modulated radio took ever and carried on where the voice range of
frequency-modulated equipment ceased, In some instances amplitude=
nodulated voice communication was sufficient, as in the case of the
SCR-536, but in a majority of cases continuous-wave kev comsunication
was necessar)” in order to force the sirnal through interference,
Therefore, amplitude-modulated equipment was extrerely important in
the nets of higher head juarters. In the susceeding pararraphs sach
amplitude-modulated set which was used by the artillery will be dis-
cussed.

40. SCR=536.

a, Characteristics. This set was the "walkie-talkie!l set
used by the infantry. 1t was suall in size, 15-3/4 x 5-3/8 x 3-3/4
inches, and weighed only six pounds, It had a forty-four inch whip
antenna which telescoped into a spall section of the case when not
in use. The set had one preset frequency and a ran-e of approximatsly
one and a half miles, The power sup>ly was obtained from self-contained
dry batteries. It wos for voice operation only,

b. Use. This radic w- s issuéd to artillery units for use
by forward observers and survey sections. In some cases the observ-
ers used it to communicite with the suported inf ntry company
conmanders when the situation required that they be separated. In
other instances observers used then to communicte with their SCh-610
operator when they vent forward and had to leave the 5C1.-610 in a
favorable spot for comuunication with the fire direction center. Sur-
vey personnel used this r.4io for comrunicition from opoosite ends of
survey bases or to control the operutions of survey crews.

¢. Comments by Using Troons, Formal cowcents b using troops
were not cobtained bul informal statements indicated thut this item of
equipment was thoroushly satisfactory and was well 1iked by all who
had occeagion to use it.

d. Discussion. The S¢i~536 radio did not take a place in
the orranized nets of the field artillery. It was u§ed for §hort-
distance communication and mas tell liked by tiose who used it,

4L, 8CR~284.

a, Characteristies. The SCR=281, was a combination continuous-
wave voice sef Tor vehicular or round operation, It had a rated ranre
of thirty milss on continuous-wave and seven miles on voice. The p:ower
supply when mounted in a vehicle was from the velu‘.c}e batterv and E\!f"en
used on the ground was from a hand generator GN-45~4, The total wei-ht
of all component parte was 250 pounds.
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b. Use. This radio was designed to be used in the division
artillery or group command net linking the bettalions to the afore—
mentioned headquarters. It was also intended for use in the corns
artillery command net down to division artillery and grouv headquarters.

¢. Comments by Using Troops.

Brigadier General J, }. Lentz, Commending Ceneral, XII
Corps Artillery:

) "The 284 radio is out. It is not satisfactory for mis-
silons it is supposed to be used for.”

Brigadier General J. E. Slack, Commanding Ceneral, XX
Corps Artillery:

"The 193 radio has been a life saver, Ue have just about
quit using the 284."

Army Cround Force Report Fumber 1077:

"The 281 sets were not used, since they were replaced by
193 sets. The 193 is preferable because the freguency band
extends lower than that of the 284, In addition the 193 has
more range and is a much better set .

A reoort from XII Corns Artillery Yeadguarters on radio
communication5 contained the following statements:

"(1) SCR-284 radios in Corps Artillery Command Net had
insufficient range for the purpose.

(2) SCR-284 radios in Field Artillery Groups and Division
Artillery Command Net had insuffigient range to proverly control
their units."

Col E. T. Owen, Executive Officer, 26th Infantry Division
Artillery, stated:

“There was not encugh difference in size and weight be-
tween the SCR-193 and 284 sets to warrant the great difference
in range. The 284 was definitely unsatisfactory for range con-
sidering its size.t

Commanding Officer, 284th Field Artillery Battalion
{105mn How)

"The SCR-284 did not give us the contact we needed with
higher headquarters. Frequently we had to obtain permission
to use our SCR-193 in order to maintain communication with
group headguarters.!

d. Discussion. The SCR-284 was not well received by the using
troops. It did not nave sufficient range to insure comaunication within
the nets for which it was intended., Too frequently it was necessary to
withdraw the SCR~193 from the corps artillery fire direction { sercnade)
net to operate in the division artillery or groun command or fire
direction nets. Another result of the signal strength weakness was
the effect of cnemy interference on this set. 1In cases where the net
had been established with the SCR-284, enemy interference could coun-
pletely cut out commuanication whereas the stronger signal of the
SCR~193 could be heard.
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42, SCR-193.

) 2. Charact@isti_c_s_. The SCR~193 was an amplitude-modulated
vehicular n@unted redio which eould be opersted on conbinusus-wave ’
tone, or voice, It had a transmitter fr_ecmency range of ll 5stzazd§
megacycI.Les and a distance range of sixty miles on continuo*.as-w*ve'
fo;lpty m_@es on tons, and twenty miles on voice while statiomr? ::
thirty miles on continuous-wave, twentv miles on teone. =nd “;fit’ae i
miles on voice while moving. Tt weighéd two hundred soﬁndsj ’

b. Use. This equinment was used in severs i
It was used in the corvs artillery fire dirwetion (sziegzz%li;{ raligs.
in thz? corps artillery command net in plece of the SCP-284 which had
been 1nt§nded for use in this net, Tt wes also used in the army ;ftil~
lery officers' net. On many occasions division artillery and‘guroan
hezdquarters had to withdraw their stations from the hig?ler echelon
nets to cperate in their own fire direction or commend ﬁets when the
SCP=284 wes inadequate as far as range was concerned,

c. Comments by Using Troops.

. Cavtain L. V. Hancock, Communication Officer, ¥X “orps
artillery:

W"The SCR-193 is good in all features.!

Ten battery and three battalion commanders in 2 grouv
conference on communication equipment said: '

"SCR-193 suitable. Weed more 193's~-at lezst one spare
set for every one in overation. Several instences reported
of 193's being located.” )

Frigzdier (eneral J. L. Lentsz, Commanding General, XIT
Corns Artillery:

"Don't know what we would have done without the 193 radio.M

Brigadier feneral J. E. Slack, Commanding feneral, XX
Corps Artillery:

#The 193 radio has been a life saver. Ve have just about
quit using the 28L."

Army Cround Force Report fumber 957

"During the rapid edvance across the Cologne "lain, the
maintenance of cormunication was an extremely difficult fent-
urc. From the Corps irtillery standpoint, the rangs of the
SOP-608 radio wes found to be insufficient for satisfrctory
redic cemmunication. The SCR-193 net functioncd reasonably
well and practically-all tactical communication was handled

over this net.h
Army Ground Force Seport Humber 1077:

whrse SCR-193 radio sets wers operated, only one of which
s auwshcrized by T/0 & E, (two in lieu of the SCR-28L sets
which were not used). These sets were used (2) in the corps
artillery net, (b) the army artillery net, and {c) at corps
command vost by the corns artillery commander in the corps
artillery not. & fourth SCR-193 set is nceded for use of the
1iaisen officer sent to the artillery of the coros on the

left
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d. Comrents by Boards in Unit 2 i
! il in ed States. The board of officers
convened at the Field Artillery School? made the folloving comment:

) * The only improvement desired is a reduction in
weight and size,n '

The Army Ground Force Equipment Revicw Roard? concurred in this state-
ment.

€. Discussion. The SCR-193 was the "workhorse" of higher
echelon radio communication. It not enly performed snlendidly in the
ncts for which it was intended but it was frequently withdrawn from
these nets to replace the SCR-28) in other nets. It was well liked by
the using trooms, and practically all officers who were intervicwed
recomnended dropring the SCP-28L from tables of equipnent and replacing
it with the SCR-193., This set was goenerally mounted in a 3/L—ton weapon
carrier and took its power from the vehicle battery. This introduced
the nroblem of ovcrating the vehicle engine for lomg periods to keep
the battery charged. ¥iny commenders sugrested that a semarate source
of power be made available for use in statie oneration in order to con-
serve vehicle epgines. Wo comment was made by the ficld commznders
cancerning the size nor the weisht; their penersl satisfection with
the equipment orecluded comment upon this featurs, However, the comment
by the boards in the United States as to size and weipht wes very per-
tinent., If the size and weisht crn be reduced without sacrificing any
of *he nresent characteristics it will be an imnrovement., It is very
certain, though, that field cormanders will recommend zgsinst any com-
promise in this respeot.

43. BCR-506. 1In the discussion of frequency-modulated equinment
the statcment was made that armored artillery cmployed the 500-series
radic sets in place of the 600-serics used in other artillery units,
Similarly, in the amplitude-modulatzd equinment, there was one set which
was a counterpart for the SCR-193; this wes the SCR-506. It was a ve=-
hicular-mounted combination continuous-wave voice set with a continuous-
wave distance range of seventy miles and & voice range of twoenty-five
miles, It was used in the division artillery and battalion commsnd
nets and the battalion fire direction nets, Tt received the same high
praise from armored artillerymen thst the SCR-193 did {rom other
artillerymen.

SECTION &4
MISCELLANEQUS

4. Radio Procedure, Radic procedure as used by field artillery
units in the Eurovean Theater of Ooerations wss as laid down in current
field manuals. Informal discussion with unit commanders revealed that
the concensus wes that it was satisfactory. An interesting lesson in
training policies reswlted from a change of radioc orocedurs. 411 radio
onerztors were trained in the United States in the method of making a
radio call whersby the station call-signs of both stations concerned in
the traffic were mentioned over the air. Upon arrival in this thg?ter
operstors were required to lcarn ths new se-called "single call sign
method" as outlined in FM 24-6. There were definitc adventages to the
new method and in irstances wherc units remained in trainirllg areas
leng enough to thoroughly indoctrinate all personnel in this system,
it was used consistently throughout the war, However, many units ré-
ceived their equipment and were cent into battlc with 1nsuff1c:.f_znt time
to complete this training, The result wes that those latter units
gradually drifted hack to the old system with the conscquence that both
methods were in use by the end of the wer. This illustrates the im-
portant point that radio procedurc must not be changed without ample
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timo to thoroughly indoctrinate all nersornnel, including both operaters
~nd officors who will use the equipment

45. allocation of Frequehcies.

a. General. Frequencios for uss in field artillery nets
werc assigned by Signal Officers of higher echelons in accordance
with the principlss laid down in field mnnuals. They werc generally
satisfactory. There were occasional instances of interforence betwecn
nets Lut these wers guickly adjusted by a new frequency assignment to
onc of the nets coneerned. The most outstnding examples of inter-
fercnec occurred in December of 1944 and January of 1945 when units
werc rushed to Belgium to opnose the Germen offensive, Tt was in-
evitable thet there should be some interference because units were moved
rapidly from onc area to another with no time for rcaligrwnent of radio
gsats,

b. _he Two-Ch-nnel System versus the Pour-Chennel System.
for Batta 1lions, During br-a.:m:r.ng in thé United States, 211 ficld artil~
Tery batbalions operated on what wes o:lled the "four chennel system.”
Under this policy each firing battery had one freguency snd one nst
which included the fire direction center st=tion, the bottery comwonder,
the battery reconaissance officers and observers. The fourth freguency
was a common fraguency for the battalion command net, and all sats in
the battnlion were preset for oneration on th:t frequenecy. This policy
permitted maximun flexibility and operating efficiency. However, when
the bulldup of units in this thester bogan, it became evident thet
there would be too many units closely adjrcent ta each other to permit
operation under this system without interference, with only a limited
number of frequencies aveilablo it heeame necossary to reduce the num-
ber of frequencies per battalion and the "two-chahnel system" was ad-
opted. Under this system all sets in the battalion carried the two
battilion channels and oporated in ene of two nets, the command nct or
the fire direction not, The¢ theory of this system was that all stations
would operate in the commsnd net unitl it became neecessary to switch
to the fire direction not to handle fire missions. The first reactien
of unit commanders was thot they could not onerate efficisntly under .
this restricted alloertion, As combat nrogressed, many unit commanders
changed their minds until, by the end of the war, opinion was divided.
Commanders of corps artillery battzlions were unanimous in their
opinions that the two-channel system was adeguate for their needs.
Tiithin divisional units there was a disagrsement; some ceommanders felt
that the number of missions which their battalions could handle in
a certain period of time was reduced by this system. It is bslievend
thet there is good ground for this contontion in that normelly an or-
grnic divisional unit has three linison officers with the supoorted
infantry regiment and two or throc observers cperating uncr the supcr-
vision of each liaison officer. With several of these. stations attempt-
ing to transmit traffic it is conceaivable that a communication bottle-
neck may arise. In the corps artillery battalions such a probability
is remotc because normally only one liaison officer is used and he is
at the fire dircction center of the reinforced organic battalion.
Thorefors, it anmesrs that o compromise is indicated with corpa ar-
tillery units using the two-channcl system and divisional units hove
ing four channels for us if needed, n»rovided these additionel chan-
nels are availsble.

46. Organization of Hets.

a. Desired Nets. In paragrabh 33, s list of the more com-
monly used nets was presented, Those are the nets which were used by
the majority of units. Presented in Figure 1 {s¢e page 32) arc the
nets which are believed to be necessary for field artillery usa, The
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radio sets which are indicated arc the sets which everated in comoar—
able nets during combat; however, some of these sets will net me-v:t‘the
desired range requirements shown in the 1nst two lines of tho chort.
In cagses where there is = discrepaner sets which will mect thesc rengc
requirements are desired. The nets of the field artillcr: brignde are
omitted. This is due to the varying situstions in whick the brigade
headquarters operated, Where the brigade functioned ~s =n alte;mte
fire direction center for the corps artillery headquartsrs, it had the
same nets as the corps artillery herdquarters, bthere it assistcd the
corng artillery headquarters merely in a supervisory capacity, it was
usually a sceondary station in the corns artillery nets. ’

b. Analysis of Traffic on Desired Nets. The followine is
a resune af traffic to be normally handled on thc nbove nets:

(1) Army Artillery Officers [fet:
Comrand and Administrative tr-ffic,
Intellignees inforrmation,
Photo recucsts,
High-performance aircraft adjustment requests.
(2) Cerps Artillery Cormand Net:
Command and Administrative traffic,
Intelligence information,
Feteorological messages,
(3) Ccorps Artillery Fire Direction (Serenads) Net:
Fire missimns for artillery with thz corps.

(4) Cerps Artillery ZLiaison Net:

A1l transmissions te znd from liazison officers
with adjicent corps =nd divisions of the corps.

(5) Division artillery Cemiand Het:
Comnand and Adninistrative traffie,
Intelligence inforeatien,
reteorelogical messages.

(6) Division artillery Fire Nirsction ifet:

Firc riissions to and from orginic, ettached
or supnorting artillery,

(7) 1Mets of the field artillery group handled the same
type of traffic as the nets of the division artillery
headquarters.

(8) TField Artillery Battalion Comrand Het:

Command and Administrative traffic.

(9) TFicld Artillery Battelion Fire Direction Net:

Fire missions within ths batt:lion,

47. Supply ef Razdie Equipment.

a. Initial Supoly and Replacement Parts. Initial supnly of
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Recommended Field Artillery Radio Nets

Army Corps Arty Division FA Op FA 3n
Arty
s
o | | | |
N =] O © [$] Q
4;-:‘ wy g + ?—1’ 4 2 -3 g -
9T (48035 |3 Qz?é Adg |&E
[ o g A g ® o e déE o
23 E |l HS) @l B 40 o EFELLEE
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Units.
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Corps Arty Hg
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FDC 193t 193 | 193 | 193
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FA Group Hg
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284
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DO 193 608
Div Arty Bn
284
cP (193) 608
e 193 608 60835
FA Btry 510 | 610
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CP (193%) | {193) 608
FDC 193 608% 608 1 608
FA Btry 610 | 610
In officers 1 610
Observers 510
Nermal Qperat-—
ing Pange in
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gontinucus-Wiave] 75 &0 50 40 50
Voice 20 20 10 G115 10

battalion fire dircction nets if conditions warrant.
Figure 1, Recommended Field Artillery Radio Nets.
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radio equipment was generally satisfactory since no adverse comments
were received during the interviews, Supply of parts and of replace-
ments, however, did excite unfavorable comment. The general tcnor of
comment on supply of replacement parts was examplified by the answer
given by Rrigadier General E. T. Williams, Artillery Officor, Third
Army, to a question as to whether an ample supply of spare parts and
batteries existed. He said: :

"At the close of tho campaign, yes; during most of the
war, no. Regarding parts, many times sets have been dead-
lined for want of 2 singlu part, This led to cannibaliza-—
tion, which process, with the ability of a few skilled re-
pairmen, was responsible for the continued performance of
many sets; but many complete sets were thus rendered in-
operative for alek of a few small parts.n

The supply of batteries was exceedingly critieal. The SCR-610 operated
from battery power most of the time when it was in usc by cbscrvers.
This caused a severe drain upon unit battery stocks and, when supply
became critical, reached major prosortions as a communication prob-
lem. lMest of the officers interviewed expressed a desirc for a bat-
tery with longer lifc and = betfer supnly of them,

b. Basis of Issue.

(1) Ceneral. Atteontion is invited to camments of unit
commanders upon the individual rmdio sets which were
discussed in previous prragraphs. Tho comrerts are
based entirely upon the equipment which was used in
combaty the comments here recorded are also upon the
sets with which they fought the war. If, in the dis-
ccussion of set characteristics, they st:ted that they
desired a set with greater range and if, here, thev
state that they desire more sets of that type, it
is understood that they desire an incremse in the
number of sets with ircressed range. No mention is
made herc of new equipment.

(2) SCR-608, BSeveral battalion eommanders expressed =2
desire for a return tc the basis of issuc which gave
an SCR~608 to each battery commander because they
felt, that the increased range of this set wis a
decided advantagoe in displacements and reconnalssance.

(3) SCR~508. A comment which was heard consistently
was for the addition of an SCR-508 to the table of
equipment for the field artillery group headquarters.
At present the tables authorize the SCR-608. ¥hen
armored divisions were supported it was nccessary to
Torrow an SCR-508 for group fire dirvection or to
make use of the overlap in chennels betweosn the
SCR-608 and SCR-508, In paragraph 35a it was ehown
that this overlap was only betwsen 27.0 and 27.9
megacycles, allowing only ten chonncls on each set
which cean be used. These wers found to be inade-
quate with the overlap band being very badly crowded.
The iscue of SCR-508 radios to all grouo hendquarters
would nermit any such unit to suoport armorcd units
at any time with the desired flexibility of radio

communications.

‘ ini i 3 i =t the
L) SCR-284., Cpinion was praetically unanimous th
( - SeR=28], whould be deleted from field artillery tables
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and replaced by the SCR~193.

{5) 5C8-193. The SCR-193 proved to he the most sought
after item of radio equipment. Practieally all unit
commanders desired an increased authorizotion.

Army Ground Force Revort Number 1077:

"Three SCR-193 rodio sets were operated, only one of which
is authorized by T/0 & E, (twe in lieu of the SCR-28L scts
which were not used), A fourth SCR=-193 set is needed for use
of the liaison officer sent to the artillery of thc corps on
the left."

A recommendation by Commanding General, ¥XII Corps Artil-
lery included this statement:

"Provide Field Artillery Group with two edditional SCR~193
or SCR-506 rndic sets with 3/L-ton weapon carrier,

Reason - onc Tor liaison officer to operate in Corps
Artillery command net.

one for operation by Group Hecdquarters in Corps
Artillery command net.

ane (now provided in T/E) for operation in Corps
Artillory (8erenade} fire direction nct.

"Provide Corps Artillery Headquarters Battory with eight
SCR-193 or SCR-5C6 radio sets with 3/4-ton woapon cnrrier.

Reoason - one for Corps Artillery command post in command
not,

one for Corps Artillery fire direction center in
commend net.

onc for Corps Artillery firc direction center in
_ (8erenade) fire direction net,

for Corps Artillery fire direction center in
Army Artillery net.

on

<

ono for each of threc liaison officers in command
net.

one for Corps Artillery fire direction center
for displacement."

Ten battory and thres battalion commanders in a group
conference on communication equipment stated:

"Need more 193's-~at least one sparc sct for evory one
in operation.!

Thus the comments ronged from a slight increase in sone units to = very
appreciable increase in others. The genersl concensus was thhh SCR-284
should be replaced with SCR-193, that each corps artillery lisison of-
ficer should hrve an SCR~193, and that there should be a relief set for
cvery SCR~193 which is in continuous operation in order that sets may
be rotated to insure positive communication.
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CHAPTER L

VISUAL AND SOUND COMMUNICATION

SECTION 1

VISUAL COMITUNICATION

48, Gencral. Visual communication was used to a very limited
extent by field artillery in tho European Theater of Opcrations, This
was duc, in part,; te the fact that wire and redio communicetion func-
tiened well in prretieally all aner~tions.

49, Air-Creund Cemmunicatien. Radio was the nrincipal means ef
conpwunication between airplane and ground instzllations. In the event
of a.radie failure it was considered mers econonmicel of time for the
liaison airplanc to fly back to the landing strip and exchenge the
faulty radis set for znother. The airplane could usurlly be back en
its air mission before it could heve comoleted the mission if wing
signals and panel displays had been uscd, No instence wis disclossd
of ground-to-airplanc comaunication through tho use ef stonderd pancl
sete, The enly use of panel sets was at tho air strin itsclf to indieate
runways ang wind dircction, Identification punels of the fluorescent
type, however, were used to identifiy friesndly vehicles ~nd front line
elements to both organic artillery sirceraft and to high-performance
aireraft of the Air Teres, During January and February 1945, beczuse
of the capture of many fluerescent panels by the enumy, it was ncces-
sary to usc a code ef color combinitions, changed drily, to identify
friendly vehicles and columns,

50. Pyrotechnics. There were few instances discloscd during the
interviews of the use of pyrotcchnics as a sigml for artillery sup-
port. although the emcrgency use of flares was nrovided for in case
other means of communicsztion failed, they werc seldom ermloyed. In-
fantry commandsrs proferrcd to scck out the forward observer or liaison
officer and have him call for pratcctive firus by wire or radie,

51. Other Means of Visual Communication. Semaphore as a means of
viaguel signalling was praciteally never used. Signal lights were never
used because troops were very "light conscious" and the fl:shing of
any lemps was certain to proveke comment.

SECTION 2

SOUND COM UNICATION

52. Whistles, Sirens, Klaxons. Seund as a means of communieation
wns practically never used., The enly instances reperted wers a few
cases where whistlss were usad to alert the drivers when putting 2 motor
convoy into motion. Signal Operhtions Instructions specified sound
signale which were to be used in the cvent ef air, gis, or armored ot-
tack, but no cvidence of their use was found. This was undeubtedly due
to the facts that chemical attocits nover meterinlized, air attacks were
over so fast that ne onportunity was given to sound the sign:l, and
warnipg ef inciplent attack by armor gensrelly camc by radie.
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CEaFTER §
_

CODES +ID CIFhERS

SECTION 1

SIGNAL S.CURITY

53. A German Secret Weapon., (On several occasions during and after
conbat reference were made in verious memorands end bulletins to one of
the so-c&.led 'secret weapons' employed by the enamy. In this sartic-
ular instenee the subjeet referred to was the lack of signal security
on the part of the hmerican forcass. Tespite almost continued remind-
ers from higher headquarters serious bresches of signal security dis-
¢ipl ine were reported,

Brigadier General 5. T, Williems, Artillery Offieer,
Third Army, stated:

® ®w¥* In one case a time-on-target shoot at a division
comnand post was put on the air in the clear about an hour
ahead of time. The enemy moved his sntire installation and
observad the ineffesctive fire from a nearby hill. According
to griscners of war, the enemy hes teken adventsgs of as lit-
tle as fifteen mimutes warning in similar cases. In another
ingtence, @ division was advancing on a city which straddled
a river. Friendly aircraft reportcd, in ths clear, location$
of rped blocks anly on the south side of the river. The enemy
acted on tnis by shifting all of his troops ta the south and
offered & very stubborn resistance.r”

The commander of @ battalion of medium corps artillery
reported this instance of violation of signal sccurity:

"I was on reconnaissance for new peeitions when T en-
countered Col - - -, my group commandar. !fe met in a little
town just wast of where I intended to go into position.
After receiving my information, Col - - - went to his SCR-
408 end trensnitted this message in the clear to his exsc-
utive, 'T am at - - - (the namewf the villags) at cocrdinatas
(the coordinates in the code for that day). Liove the group
command post here; we will ba here with - - - (the battalion
cormander's name} and he will have the (--)th batialion in
position just cest of here.! Nedsdless te say, I didn't
occupy position east of that town and I didn't put my com-
mand post there sither,?

Violations of signel sccurity were sc frequent that it became nsces-
sary for higher hesdquarters to monitor radio frequsncies amd tsle-~
Phore lines in order to reducs the amount of information being given
to the enemy. Not only was informestion being troadeass by radio means
but indisereet telophone conversations on lines whieh could be tapped
provided another leek of information.

5h. Causes of Violations.

a. The "Talephone Complex'. One contributing factor to
viclations o:"Egnal security was whet might be tormed ths "telerhone
complex", TIn the United States a psrson is seldon beyond r-oach of a
toiePhOHc. The result has been the growth of a strong preference for
person-to-parson conversation; the writing of messeges snd orders was
often merely a confirmation of a tzlephone call which set & train of
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events into motion. With the advent of radic equipment which was no
more difficult to use than the telephone, vital information took to

the air instead of traveling Yy wire. Had the desire to use the tele~-
phone or the radioc not been so strong, commanders and staff officers
would have sent more written messages which would have followed the
established message center charnels., In those channels they would have
been encoded and transmitted by personnel especially trained for that
work, Much information would have been denied the enenmy,

b, Failure to Change Fregquencies. Another factor in the leak
of information was the failure to change radio frequencies over long
periods of time. For the best interests of communication security
radio frequencies must be changed periodically, This entails a com—
promise between the principles of security and the practicability of
such changing. As & general rule, once an operation was begun, it had
to be carried to a conclusion without opvortunity for the realignment
of radio sets. Units changed frequency only for an urgent reason such
as a nove to ancther corps gone or the capture of an observers set by
the enery., One battalion of corps artillery which never changed corps
and never lost a radio set to the enemy was using the same frequencies
at the end of the war that had been put on the sets. in England in August
of 1944, This constant operation on the same frequencies gave the eneny
an opportunity to establish well organized monitor systems to cover the
frequency spectrum and listen to those stations which gave him the most
inforpation.

¢, Improper Use of Codes. Not the least of the causes of
failure of signal securiiy was the improper use of codes. The instance
cited in paragraph 53, where the name of a town and the coded coordin-
ates were mentioned together, was not a remots casey violations of this
type were frequent. Because of such actions many codes were compro—
mised. Tt was with a high degree of chagrin, after hostilities ceased,
that many American officers learned that ons of the supposedly best
codes, certainly one of the most used codes, had had a security peried
of approsimately six hours after which the snery was able to decede
our messages almost at will, (See paragraph 56c)

SECTION 2
CCDES

55 General, A study of the codes used by field artillery units
in the Buropean Theater of Operations reveals thai a great number
were erployed. These fell into three general classes: Slidex, a code
which used mechanical means for variation; prearranged codes which were
set up be certain headquarters for, generally, 2i-hour periods; and.
impromptu codes made up on the spur of the moment, The frequency of
use of these codes varied in the order given above as the echelon of
the artillery headquarters decreased; corps artillery headquarters
used Slidex to a very high degree and battaliens used it very slightly.

56. Slidex.

a, (Characteristics. Slidex was a code device adopted from
the British, It 1s a variable type prearranged message code but was
used sc extensively that it will be discussed as a separate type of
code, The Slidex device was a semi-weatherpreoofed folder which en—
closed within it a card with 144 squares on which were printed frequently—
used phrases of field messages as well as numbers and a syllabus, At
the top and left hand edges were slides holding acetate strips, called
coursers, on which were printed 12 letters of the alphabet in accord~
ance with a 'key' which was changed daily by the 8ignal Operation
Instructions, In using this device, personnel encoding s message set
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the twe coursers at any desired place and read the 'letier ccordinates!
of the upoer left-hand square; this was tle initial code group of the
messare. The succeedint grouns were the !two-letter coordinates! of
the phrases on the card »hich expreszed the writers message, In
decoding a wessage, the éoursers were set to correspend to the initial
group of the message and thereafter the process was the reverse of the
encoding procedure.

b, Uses. Slidex w=s used to encode only secret portions of
ressages, not the entire text. It was used extensively in reportins
" goordinates of various installations and desi-nation of future nove-
ment. It w3s esployed to the greatest extent in corps artillery head-
guarters but its use decreased until b-ttalion level was re:che’ vhere
it wes nsed very seldom for intra-hattalion traffic.

¢. Comrents by Using Troons.

Captain I. 5illins, Communie.tion Officer, 10th armored
~ivision artillerw, said:

“Slidex was used only once: officers inclined to err.
Pepeats wars numerous. Use discontinued after trial.”

Bripadier General P, T, .illiams, artillery Officer
Third srmy: .

151idex is universally used by Pileld ertillery units with
the arny. Tt suwonlerents the orezrr nged messnre in battal-
lions. an a1y kev is used in adlition to exch unit's key,
in order to provide a universal code between all artillery
head uarters vith the army.  »tensive liaison activity and
rapid shifts of unit attachment made this necessary. The
army Signal Security Officer has been dissatisfied with the
security afforded by 5lidex because of its misuse—~failure of
message writers to follow instructions. Judging from reports
by prisoners of wer from enemy sisnal intercept units, Slidex
was safe for no more than six hours, sometimes for much less
time,”

¢ol H. 1. Critz, formerly Zxecutive Officer, lst Division
Artillery:

n3lidex was toc slow,”

Col .. T. Owen, formerly Executive Officer, 26th Nivision
Artillery:

nSlidex was probably the leist curbersome of our codes.
v'e used it principally in traffic with division and corps
artillery, seldom wit! the battolions. It was used oprincin~
ally for sendin; coordinates. The bi: drawbacxs -ere that
errors created -rest difficulties and the spelling out ef
lone names was extrenely hard.®

Conmandiny Officer, 28Lth Tield srtillery Iattalion:
me used Slidex extensively in traffic to pgroup and corps

artillerr headjuarters. It was a tood code but required lons
experience and very frequent use before it could be employed

rapidly,"

d. Discussion. Slidex received a varied rscestion by the
field artiller,. 1n some units it was enthusiastically accepted and
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widely used; in other units it was heartily conderned and never used
excent where absolubely required. If pronerly used by vell~trained
personnel it was a good code, but it did require long training and
very careful use. An error in setting a courser or in readins a
courser introduced 2 disnroportionate amount of difficulty.

57. Prearranged i essage Codes. [any kinds of prearranged wessa. e
codes were used .y field artillery units, These were emploved to rreat-
est extent within field artillery battalions, She need for a very short
code of only a rslatively small nucber of phrases which could be type-
viritten on a sheet of & x 10 inch paper and curried folded in a pocket
caused many units to develop their own codes. These-gddesrconsisted
of 25 or 30 standard phrases to wiich vere assigned two-levter code
sroups on a daily chan e basis. Tt wus recognized that these codes
had a lov order of secrecy, but the redeeming feature was that the
compromise of a batislion code did not effect codes in use bv other
units.

58, lap Codes.

a. Types, iap codes vere undoubtedly the nost numerous and
most varied of the codes used by the field artillery. ormally the
same spsterm was used throuwhout the batts llona 0" x division but there
wis little uniforty hetieen -“ivisions, : tegtyegen h.ttalions of
non~divisional artillery, .bove division artillery or -rou» level
Slidex was used consistently in traffic vith coros artillery head-
juarters.

b, Lneiphering of Coordinates., althoush properly a cipher,
but called a 'code! by couwon usare, was the prectice of substitutin-
letters for dircits in discuscins ceoordin tes over r-io . il telenhone.
In one division e'ch 1000~y rd ‘- rid line wis assiyved a letter according
to & prearrarged sequence and tie enciphered coorinates reed directlwy
from a map, as B6'8. anotler division selected Jaily a ten-letter
word in wheih ne letter was repented; these letters were then numbered
from one to zero and after the numerical coordinates hasxd been read,
the letters vere substitued, as = B7 I, There were variations of
both these aethods but the principles were essentially the same.

c. lLap Template Code. The map template code utilized a
gridded sheet OF transparent acetate which was placed over a prearranged
reference point with the center over the point and the axis of the ten~
plate coinciding with the x and y-rrids of the ran. The ccordinates
of the point ta be desirsnated were then read from tlie coordinates of
the template. Various methods were usel to designate tlie reference
points. In one division villages vere selected and. nawes assirned to
ther:; coordinates in this system were announcad as - CMaFs I. 87,

OMAPA bein:s the reference »toint, L beins tie s.uare on the teuplats,
and 87 beinr the coordinates within the dsuere. “he man tewplate code
was nob senerally used, howvever, because it necessitate’ tie carr—ing
of the template which vas a decided dismdvantare for forwsrd observers.

LA Po:Lnt of” brlpln. Severgl units utilized = swstef of rea.
ference points “Tor 1ocation of desired olaces. Prior to an operation
a number of points suci: as villages, road junctions, “ridres, etc.,
were selected and riven a nusber. These would then serve as noints
of oririn for rectanpular coordinates to desi:nate a narticular loca-
tion. Tor example, a house mi‘ht be desi-nated as -~ T4 . irht 1450 Up
250, meaning that it was 1450 yards east ol and 250 wards narth of
reference point nusber 74, This also had varlations dewending upon
the unit usin: the code,

59. Impromptu Codes. Probably tlie lovest order of secrecy codes
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in use were the impromptu codes used in zmergencies by field artillery-
men, Occasionally officers would find themselves forced to discuss
ratters over the telephone or radio which should have been encoded but
had no simple, satisfactory code availanle, By raference to personal
matters which were known only to a few it was often possible to carry
on without a formal code. It wns recognized that such impromptu codes
had no apprecicble secrecy value and their use was discouraged.

SECTION 3
CIPHERS
60. M-209 Converter.

a. (Characteristics. The only cipher device used by field
artillery units was the N-209 Converter. The following is quoted
from TM 11-38C:

"Converter %-209-(3%) is a small, compact, hand-eperated
tape-printing, mechanical device designed for rapid encipher-
ing and deciphering of tactical messages, ‘hen properly set
and operated, it will encipher a plain text messape of any
length, automatically printirg the enciphered text on a paper
tape in 5-letter groups; or it will decipher a message that
has been previously cryptographed by another Converter 4-209-
(%), printing the clear text on a paper tapé with proper
spacing between words.,"

b. Uses, The ¥-R09 Converter was issued to all headquarters
of battalion and higher echelons. It was intended to be used in the
message centers to encipher and decipher all traffic other than firse
direction and urgent tactual traffic which had to be cryptographed.

c. Comments by Using Troops.

Captain Z. Stockton, Commanding Officer 9th Armored
Division Artillery, stated in answer to a question as to how often
the device was used by his unit:

"Constantly. One set up on Division Signal Operaticns
Instructions; changed daily. All administrative traffic
and the lonper tactical messages, went on these converters.
Slidex used for shorter tactical messages.”

Brigadier General E., T. “illiams, Artillery Officer,
Third Army, answered the same question bv stating:

"¥~209 has seldom been used in artillery units througheut
the war with the two excentions of traffic betwsen Army Artil-
lery and Corps Artillery Headquarters. If nuch traffic wers
handled by MV=20% in Corps Artillery and lower- levels, a
material increase in cryptographic perscnnel and devices
would be required.t

Message Center Chief, 24lst Field Artillery Battalion:

mie used the ¥M-209 a lot in comhat for administrative
messages., We liked it."

d. Discussion. The M~209 Converter, like many other items
of equipment, met a varied reception in the field artillery. Some
units used it extensively and were well pleased with it. Other units
did not use it to a great degree and did not like it. It is believed
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that the degree of satisfaction with this instrument depends very much
upon the amount of experience in operating it. “here code clerks were
well trained in its use and used it frequently, they were wsll satisfied
with it.

CHARTER 6

CONCIUSIONS 4ND RECOUMENDATIONS

61, ¥Wire Communication,

(1) That field artillery wire crews maintained wire com~
munication satisfactorily vetween units,

{(2) That field artillery wire crews were undernanned
and of insufficient number.

(3) That although wire comrunication was maintained,
there was not sufficient msrgin of safety in wire-
crew reserve and stamina to protect against a ser-
ious communication failure.

b, Tyoes of Wire,

(1) That wire, W-110-B, was satisfactory although im-
provement in conductivity and strength of insulation
is desirable,

(2) That wire, ®-130-p, was satisfactory as far as con-
ductivity and weight were concerned but was unsatis-
factory as far as insulation and tensile strength
were concerned; and that it was suitable only for
local circuits within command posts.

(3) That wire, V=143, had sufficient conductivity but
insufficient tensile strength, poor insulation, and
was hard to handle; and that it was issued in lieu
of wire %-110-B,

(4) That Spiral-4 cable had excellent conductivity and
insulation but was bulky, heavy and difficult to
renair,

(5) Trat field artillery units had need for and carried
much more than the suthorized allowance of wire,

cs Field Telephones,

(1) Trat the field telephone, EE-8(%), was a satisfact-
ory instrument from the standpoint of ruggedness
ard signal strength when used within its rated
limits; that it was not sufficiently weatherproofed
and could be ianroved by a device for cutting out
the ringer.

(2) That the EE-8() telephone was not adeqguate for com~
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(3)

(&)

munication over lony lines and special ecuipment

(LE~89~s repeater) had to be used.

That units reguired from five to ten more telephones
than were authorigzed.

Th:t comuanders did not, generally, favor the ad-
dition of sound~power telephones to the field artil-
lery tables of equipment.

d. Switchboards.

(1)

(2)

(2)

(4)

That the switchbonrds, BN-71 and BD-72, are too
larie and heavy; that ench contains an insufficient
number of drops; and that parsllel operations of
more than twe boards was difficult,

That the Telephone Central Office Lquipment, TC-4
wag a satisfactory item of sgulpment and was suite
able for use in higher artillery headquarters.

That an increase of one 12 or 18-drop switchboard
rer headquarters above the firing battery is in-
dicated.

That there-are advantagzes to be found in the use of
nordless type sritchboards by field artillery unita.

e, Wire-laying and ¥lire-Recovery Equipment.

(1)

(@)

(3)

(L)

(5)

That the reel, RI~39, and the axle, hl~27, are
satisfactory and ars issued in preper quantity.

That the reel, RL-31, w.s satisfactory except for a
tendency to break near the hinee, and that it was is-
sued in proper guantity.

That the reel unit, 51-26, was generally satisfact-
ory but would be improved by the substitution of a
more powrerful and rugpred motor.

That the 1/4-ton and 3/4-ton vehicles with ! L~31
reels pounted are satisfactory wire trucks for front
line units aad that the 2-1/2 ton truck short wheel
base with reel unit, RL~26, is satisfactory as a wire
truck for hirher echelon comunication nets.

That the authorization of wire trucks was insuffic-
ient and hampered the speedly installation of wire
nets,

f, Teletype.

()

That the teletype equipment as used in certain corps
artillery headquarters was large and heavy and not
adapted to use in lower echelons.

g. Telegraph,

(1)

(2)

That the telegrzph set, TG~5, was an unsatisfactory
item of equipment.

That simplexed wire circults were utilized for sim-
plex telephony whenever they could be installed.
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(3) 7Th:t wire telesrachy wac not used in combat in the
Eurcpean Thenter of Operations by Field artillery
units.

62, Tadio Cornunication.

a. Frequency- odiulated Eguipment

(1) 'That the SCI:=602 was not satisfactory in respect
to range, size, weipht, weatherproofins, and power
supply; it was sstisfactorv as fir zs fidelitr,
stability, and rup-edness were concerned.

(2) That the SCI'-610 was unsatisfactory froa a stand=-
point of ronre, size, weir't, power supsly, =nd
line-of-sirit charactenstiﬂs, it was satisfactory
in rerards to fidelit)r and stability,

b, Aamplitude- odulated Kguicment,

.{1) That the SCH~-536 was a satisfactory raddo set for
forw:rd observer and surver party use,

(2) fthat tle SCii-284 radio was unsatisfactorv in all
respects,

(3) That the 3CI'~193 was satisfacterr in respect to
range, fidelit:, stability, and rugre’ness; that
reduction in size and weipit, whieb will not reduce
ran;e is indicated; that tie pover supnl: in statie
operation is not Sdtlsfactor"

c. I-iscellaneous.

(1) Procedure.

(a2) That the radio procedure used by the field
artillery was satisfactery,

(2) rirequency allccation.

(2) That frequencies were nroperlr allocated. Th-t
corns artillierr battalions need only two
frequencr-mocdulated fre.uencies and th-t divi-
sion artillery battalions can ¢perate on two
but need three or four {resuencies.

(3) oranisation of fists.
(a) That nets were satisfactory but the addition

of one more net for corss artillery hend juarters,
for liaison officers, is needed,

d. Supply of Radio Equipment.

(1) That the supply of spare parts and of batteries was
not satisfactory during combat.

(2) That the authorized quantity of radio sets was not
adequate.

63, Visual Communication,

a, Alr-Grow Communication.
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(1) That the only use rnde of visual means of air—rrourd
comnunication was the use of fluorescent panels for
idertification of fronbt-line troops nnd vehicles to
aircraft,

b. Pyrotechnics.

(1) That pyrotechnics wers very seldom used in calling
for prearranged fires.

6L, Sound Communication.

a, That sound comaunication was not used to an apireciable
extent by the field artillery in this theater.

65. Codes and Ciphers.
a, Qeneral.

(1) That signal security was unsetisfactory in the field
artillery in this theater,

b. Codes.

(1) That Slidex was used to a rret extent, but thut it
was not gufficiently secure because of misuse,

(2) Thst short prearransed message codes were necessary
in lower units, but tiit there wag little wiforuwity
amons them.

(3) That many man coordinate codes were employsd with
little uniformity between systems.

¢, Ciphers.

e e
(1) ‘That the ; =209 Converter vas a satisfactory cipher
device. .

‘3aCTION 2
EZCOM T DATIONS
66. liire Corrunication.
a, Personnel,
(l)b That wire crems be authorized on a stren th-principle
of no less then the following:
(a) TFor 1/4~ton wire vehicles——one drivler, one

' corporal, one lineman,

(b) TFor 3/L-ton wire vehicles~-one driver, one
corporal, four linemen.

(c) Por 2-1/2 ton wire vehicles——one driver, one
sergeant, one corporal, five linemen.

(2) that authorization for wire crews follow a principle

that there be one mors crew than the number of sub-
ordinate units normally served by the superior unit.
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Tyoes of lilre.

e

(1)

()

(1)

(1)

(2)

(3)

(4)

That wire, ¥~110-B, be continued as the basic type
of field wire, but that research be continyed toc
improve conductivity, strengthen the insulatien,
and reduce the weight.

That wire, W-130-A, be used enly for local instal-
lations within command posts and that development.
of a suitable light field wire be continued.

That the use of wire, W-143, by field artillery
units be discontinued.

That Spiral-) cable not be included in field artil-
lery tables of equipment,

That efferts be directed toward develcpment ef a
wire which will combine the desirable characteris-
tics of W=11C~B and W~133~A, plus added conductiv-
ity, in order to reduce the number of types of wire
in use te one general purpose wire satisfactory for
installiations in forward and rear areas..

That table ef equipment allowances of wire be doubled
for all units and W-110-B authorized in plece ef all
but twe miles of ®-130-A.

That sufficient transport bs added to carry the
additienal wire rscemmended above.

. Field Telephones.

That “he field telephone, BE-8(*), be continued as
a standard item of issue for field artillery units
until such a time as the development agencies can
oroduce an instrurent oomparable in ruggedness and
signal strength, lighter and smaller, with better
weatherproofing, and incorporating a device foér
cutting out the ringer.

That field artillery units down to and including
battalions be provided with three telephones speclf-
ieally designed for use on wire lines in excess of
the range of the EE-8(*) telephone.-

That the authorization in tables of equinment for
field telephones be increased as follows:

For bettalions by - 5 telephcnes
For units above battalion by - 10 telephones

That sound-power equipment not be included in artil-
lery tables of equipment.

Switchboards.

(1)

(2)

That a new switchboard pe developed to replace the
BP~71 and BD=72 type equipment, That this new typs
be of light weight, smaller than the present type,
weatherproof, and of an g-drop and 18-drop size.

That the Telephone Central Office Equipment, TC-k
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7.

€,

be continued in authorization for hi-her head uarters.

(3) 7Tk-t one more switehboard of the B)~72 twne be auth-
orized sll he dquarters of batt lion and hi-her level.

(4) That ressarch be conducted to deteridne the reas-
ibilitr of cordiesss swite!beards for artillery use.

yire-layin. and iire-Recovery Iquisment,

(1) That the reel, 11-39, and axle, PI~27 be continued
in authorization.

{2) That the reel, R1~31, be continued in authorization,
but th-t it be of more rugged construction,

{3) That the reel unit, $1-24, be continued in authoriza-
tion, but that development be continued to improve
the motor and rednce the weipht.

(4) That all 2-1/2 ton wire trucks be equinpes with the
reel unit, RI-25.

(5} That the number ef wire trucks be authorize’ as

follows:
1/4 Ton 3/4 Ton 2-1/2 Ten
Truck  .easan Truck
w/Fl~31 Carrier w/iI~26
w/il-31
Ta Btry 1 1
FooBtry Fa Bn (Corns .rty) 3 1
(Mv arty ) 3 3 1
Hg 3try Fa Gp 3 2
Tiv arty 3 2
Cerps arty 2 5

(6) That all units above hatterr level be zuttorized one
2-1/2 ton stort wheel base truck for sirnal supnly
truck,

Teletre.

(1) Thst research be ¢ontinued to develos a scall,
compect teletype for evperinental use inartillery
units down to batt.lion level to deteri ine its value
te tlhe artillery.

Telewraph,

(1) ‘hat telegraphy as =n agshey of comumcicetien for
field artille-y units be discontinued.

Radio Cemrunication.

2.

Frecuency=~i odulated lquipment.

(1) 7hat continued efforts be directed toward tie de-
velopment of a r-dic set which will be smaller,
lipiter, and better weatherproofed tran the SCI-608
with the same characteristics as to fidelity, stab-
ility, and ruggedness but with a minimui voice ranre
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of 15 miles. That provisions be made for .connection
to power supply separate from the vehicle in static
operation,

(2) That continued efforts be directed toward the de-
velopment of a radio set to replace the SCH-610
That this new set have the same characteristics as
the SCR-610 as far as fidelity and stability are
concerned. That it weigh not more than 35 pounds,
be well adapted for packboard operation, and have
a self-contained power supnly permitting operation
on the march, That it have four preset, crystal-
controlled frequencies which can be selected by
turning a switch on the control panel. That it
alse have a hand-operated generator to be a sep-
arate load. That it have an operating range of ten
miles,

b. Amplitude-Modulated Equipment.

€.

(1) That the SCR-536 be continued in its present auth-
orization,

(2) That the 5CR-28/ be dropped from authorization for
field artillery use,

(3) That continued efforts be directed toward reduction
of size and weight of the SCR~193, but that there
be no reduction of its present operating character-
istics. That provisions be made for connection to a
source of power separate from the vehicle for static
operation. :

Radic Procedure,

(1) That the present radlo procedure, as laid down in
current field manuals, be continued. '

Frecuency Allocation and Organization of Nets.

(1} That battalions of corps artillery be allocated two
freguency-modulated channels for battalion nets.

(2) That battalions of division artillery be allocated
at least twe frequency-mcdulaied channels with one
or two additional ~hannels belng allccated if the
aveilable number will permit.

(3) That corps artillery hzadquarters be allccated one
additicnal amplitude-modulated frequeney for use in
a linison officer net.

(4) fThat except for (2) and (3) freguencies be allocated
in the future as they were in the past.

Supply of Radio Equipment.

(1) That the method of handling spare parts and replace-
ment parts be investigated with a view toward avold-
ing future shortages such as existed in this theater.

(2) That, upon completion of revision of tables of or-
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ganization for 31l units, new authorizations ¢f radio
equipment be made to arree with re:.uests for increased
quantities of sets.

68, Visual Communicat%gg.

a. Alr-ground Communication.

(1) That, although not employed in tihis theater, visual
air-ground comuunicatien methods not be cbandoned
by the field artillery but continue to he taught as
energency means,

b. Pyrotechnics.

(1) That, althourt: not employed to an apnreciable ex-
tent in this theater, pyrotechnics continue to be
taushit as an emer ency neans of comwunication.

69, Sound Com.unication.,

a, That, althousrh not used in this theater, sound comrunica-
tion continue to be tau-ht as a means of communication,

70. (Codes and Ciphers.

a. (eneral.

(1) That continued efforts be directe? toward makine all
artillerymen thoroupzhly signal security conscious,

b. (Codss,
(1) That Slidex be retained in the field artillery.

(?) That a uniform type short prearrange: Lessare code
be developed.

(3) Th:t a uniform nap coordinate code he developed,

c. Ciphers.

(1) That the Converter =209 be continued for field
artillery use.
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