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CHAPTER 1
LREDIO
SECTION 1
FREQUEKCY ALLOCATION FCR COMBINED OPERATIONSL

l. General. &a. The development of a workable fre-
quency allocation system to mest the needs of - large naval
and field (air, ground and service) foroces in a Combined
Theater of Operstions of limited initlal operational area

~1s a diffioult problem. This holds true even when the types
of transmission, power ratings and frequenoy bsnds of the
transmitters of but two nations are considered, and those
netions speak a common lenguage and employ common procedures.

b. It 'is entirely possible that at some future
date we may be celled upon to teke part in combined oger-
ations involving e greater number of complicating faotors
than those encountered in the Buropean Theater, These
faotors may lnclude, possibly, operations in ereas where
of necessity radio will assume & major role in the signal
communioations scheme; a grester number of natlions mey be irn
involved in the combat area; trsnsmitters of considerably
greater power than now used may be employed, etc. ¥or this
regson 8 brief study of the frequency allocetion system
employed in the Eurcpean Theater of Operations, under con-
ditions as outlimed in subpesragraph a. sbove, will be here
considered,

c, This conslderation does not include the systen
emnlojec by DRAGOON forces in their advance from the south
" of France es no major problemswes presented to them prior
to their juneture with OVZRLORD forces. Yhen this juncture
wes mede the system hers outlined became spplicable to them
as well.

AILIED EXPEDITIONARY FORCE FRAGUENCY ALLOCATION SYSTEM

2. Basis for System. =a. According te the "History of
Frequency }llocatlon for Fleld Forces in the European Theater
of Operations between September, 1939 and May, 1944", publ-
ished by the Slgnal Division, Supreme Headjuasrters, Alliled
Expediticnary Force, the besis upon which the system ulti-
nmately sdopted was developed was an exlsting British system.
In general, it consisted of the ellocatlion of lists of
specific frequencles to General Headquarters, the varlous
British GCorps, the Royal Air Porce, eto,, and further sub=
division of, and resllocation from these lists by the initial
hiolders thersof where required. ’

b. Unfortunetely &t the time this system was intro-
duced, the promulgetors thersof did not envisage:
(1) The tremendous future inorease in the use
of ‘radié by ground end air foroes.
{2) fpplication of the system to large forces
opersting in a reletively limited area.
(3) The requirements of highl, mobile warfare.
(4) The introduction of army group headguarters,
eech with ma jor reiuirements for freguencies to be worked
with considersbls power,
(5) The olose coordination required of allied
’ forceo in combined operatipns.
s, Des“ite the drewbacks ¢utlined ahove, none of
which was considered 1nsurmountable, the system was adocted

.




by Beadguarters COSS.C (Headquarters, Chisf of Steff, Supreme
Allied Commsnd}, the original planning heedcusrters, as a
basis for the proposed Allied Expeditionary Force system. De-
velopmest of. the system.was later taken over and ocarrisd on
11;0 cop;letion by Bupreme Kesdquarters, Allied Expeditionary
Force.

» 3. Sysbven Fundcmentsls. s. Only those portions of the
recio frequency spectrum of concern from an o, erstionsgl stand-
solnt were considere¢. Frequencies reguired by tue british
governmont to meet its minimom needs end certain other fre-
puencies serving essentiel war ,ur;oses were first eerazrked.
Usable o wrating frecuencies were then desipnated throughout
the frequency bends under considerstion. # five kilooycls
s;ecing usuelly seperatec designeted frecuesncies, ené only
frequencies which were an exact multiple of 7ive were gener-
allyewed. Tevietions were of course necessary in designeting
frequencies 1in the vicinity of eermarked fre  usrcies which
did not themsevles fell on en exact multiple of fiva.

b, Yext, the aree involvec {the soutiérn cortion of
the Unite¢ Xingdom, the northvest section of Fregce, and con-
tiguous see arees) wes aivided into zones. These mom~unitférm
radfengles«werg errived et fron s stuly of ¢, erutionsl plens,
svalleble ;ropsretion dsta, ets, “ech zone wes designeted by
a letter of the alrhebet, no Guplicetion bein; involved,

¢, Finally, users were cllotbtec frequsscies besed
uron & study of bids submitted versus mvallsble frecuencies,
with restrictions being pleced on the zone (or zones) in
which tiiey might be used e2nd = maximug power that could be
employed., The initiel mllocetion to sny user was known es
his bulk ellocation.

4. Bldding for Freuuencies., Theitptel number of usable
frecuencies avellable for the operetions heving been cdeater-
mined, prospective users wers invited to bid for their esti-
mated recuirements in terms of band limitetions (a specific
frecuency wes rarsly blé for), meximum ;jower, snd zoneksj.
Complete. justification for the defense of each bid, together
with' a ststement of pessible alternative solutions in the
svent the bid was rejected or only partislly accepted, accom-
penied all recuests.

5, Bulk Allocation. &. The Combined Signel Board,
Allied Expeditionary Force; which was responsible for the
allocation of fre-uencies, foun. itself oconfronted with &n
exrected mituation; bids. exceeded avallable fre-uencles in
the retio of three to one. To further complicete matters the
Minth Air Porce, which hed been represented in the initisl
bidding by 2 Taoticel Alr Foroe (Britisn), submlitted revised
bids still further lnoreasin_ the disparity between estimeted
raruirements and available frequencies. Eowever, efter re-
seated conferences betveen interssted perties and frequent
meotings of the Frecuency Allocation Sub-Committee of the
Combined Signel Board, a workeble solution was finelly arri-
ve¢ at ané published es Appendix D to Part I, Sipnel Instr-
uction, Orsration "OVERLORL".

b. Insofar as posgaible, ellocation to each ue jor
uger w's made in the lergest -ossible blocks uf consecutive
frocuenoiss in order to*fecilitate the clearing of intsrfaer-
ence, Sharing of frergusncies between users was held 1o a
minimum, Such shering was limited to certein fre:uencles
(lergely those restrietec to low ower operstion) emplored
by emmy groups in the groung forces and betwieen certezin units
of the tecticel air forces, This sharing wes not only nsc-
¢ssery but entirely permissable in visw of the se arele ojer-
ational arees involved, the restrictions imposed by the zont
ine syBtem, end the use of seperate frequency llsts by adja-
cent mejor commands such ess divislons.
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6. Freyuency Lists. a. Upon recelpt of a bulk fre-
quency allocation, a major user then hed to hreak it down
into the required number of rrecuency lists, each unique
a8 to frenuencies, for further distribvuticn to interested
subordinete users.  In the case of the fround forces such
lists permitted the chenclng et a riven time of ell fre-
quencies in use by e mejor unit such s a division, The time
of chencing was controllsd by higher suthority. This con-
trol wes cssential from & slgnal security standpoint as
frequencies oftentimes hed to be chenged due solely to a
chenge in physical location of & unit,

b. Frenuency lists for the ground farces were
Jolntly prepared by the two army group headguarters (Brit-
ish end Amsrican) engaged in planning, . Lists were required
for amy group, army and corps headcuarters (end the organie
troops of eachj, for infantry end armored divisions, for
anti-alrcraeft artillery snd enginesr units, ete. Lue to the
limited bulk ellocation recelved, the number of llsts of
each ty;»¢ had to be held to a minimum. In some cases, due
to differsnces in frsquency hends of releted british end
Amsricen transmitters, separate llsts to serve the same
pburpose were rogquired, However, ln the mejority of cases

where this zroblem arose, s list suitable for combined use
could be evolved by proper "padding” with & few 'additional
frequencies. -In the preparation ot .the lists certain fre-
quencies not too urgently necded were cxehanged for others
congidered absclutely essentiel, This was accomplished by
direct negotietion with the original holdaers of the desired
froguencies with the concurrence of the Combined Signal

Boerd. i

¢, The as:ault phese of the omnsration requirsd
the preparation of certain speciel lists to moot the par~
ticuler needs incident thercto. Theses were prepared by e
Joint Signel Board set up £t Hesdquarters 21st &rmy “roup

which ircludad representetives of 81l major uwscrs. Lthe

" liste viere maede up of frequenciss from the ryegulsr lists
which would not be required for normel use until after the
agggult phase, .

‘ 7. Chenges in System. VWith the following exceptions,
fow chenges Ip the system or in its application were made
during the opcrstion:

a., The discontinuance of zoning oncc the area
originslly zoned on the “onti:sent had been liberated. Mx-
perience proved zoning to be of value only during operst-~
ions in & limited areas, ‘

b, Reduction, insofar as practicable, of the
designated frequency specing in the one point five (1.5)
to four {4) megacycle band from five to four kilocycles, in
orderlto provide additional frequencies in this overcrowded
band.

6. Increased sharing on s non-interference basis
of certain frequencies authorized to operate at considerable
powar, .

d. Issusnce of a bulk allecation to the First
Allied pirborne Army upon its inception. The required fre-
- quencies for this sllocation were made aveileble partially
from the results obtained by changes llsted in subperagrephs
b, anu ¢, above, and .pertislly from frequencles held in re-
serve by, or which hed revérted to the control of, the Com~
bined Signel Boara, ({Similar action was not tekon in the
cage of 6th Army Group ené First Provisional Tactical sir
Force upon their juncture with OVERLORD fercss. Ground end
air force lists alresdy in use by them were egually applicable)
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COMENTS ON SYSTEM (See Also Appendix 1)

8. Genersl Comment. The following quotation?,.al-
though referring to the period from September 1939 to May
1944, is believed to oarry equal welght now that operations
are concluded and the aystem no longer in use:

"On the whole, the methou as it now stends, oper-
ates satisfasotorily for &llied bExpeditionsry ¥orce purposes,
thourh the constently inoreasing frequency demends for civil,
diplometic and operational commitments is plecing the se-
verest strain on the system, with the result thet ceses of

" interference erev inorecesimg delly., 1t is, thersfors, only a
question of time before <ither a new system hes to be found
to purnlt an increased sharing, or & drestic reduction is
made Iin . the sosle of provision of redio faeilities through
the entire Alllsd Expcditionery. Foree,

"So far ag cen be forseseen, st present, there 1s no
other metbod which will meet the essantial requirements of -«

(1)  Extensive controlled duplicetion of frequen-
cles to meet all commitments.

(2) sSurficlent flexibility tu meet, without undue
mutuel interference, the quick frequsncy chuanges neceoss-
itated in mobile opurations.

. "There 1s therefore only ons immediete solution to
the existing congestion of the gpectrum end that is a ssvere
limitation in the provision of redio fecilitiss. Had, how-
ever, morc theught been given and more vision applied to

the ouestion of the initial provision of redio fecilities,
the positlion could heve been ameliorated by an intelligent
uss of beands outside 2 ~ 8 megavyclesg,

"It 13 conaldered thet the future solution of the
problem of frequeney sllccation must 1ie in ths desien of
redio squipment and sllocation of geperatec bands for specific
ficld purposcs.. There is, for wxample, nc reason why man-
pack sets for infantry purpose¢s, or tank redio squipment,
ghould be within the 2 - 8 mogacyelo bané.,  In this respect
the medium and Very Figh ¥requen cy bands heve been pract-
icelly ignored by the British Ammy for widesprced communi-~
cation purposes. With increased knovledge of technical
design an¢ propagetion clerecteristics, it should be poasible
to spresd the redio communication commitments more wideliy
throuwhout the speotrum snc so materially reduce congestion
in certain limited bands.v

9. Unnecessery Retention of Froquenoles.3. An under-
sirabls praotice existed during operations which tended to
nullify some of the benefits of the allocation system,
Folders of frenuencies who were located in areas well to the
reér of the combat zons would insist on reteining froquen-
clies, once they had been assigned to them, long after the
status of wire and Very High Frequency radio rolay comnuni-
cation had reached the polnt where radic communisation. could
have been e€limineted. The result of this was the unnecess-
ary employment, or worse still, retentlon without use, of ‘
frequencies which could well have been ussd by organizations
closer to the front.

10.. 8imulteansous Csll Yign Frequsnoy Chance. The secur-
ity potentially offercd by the Single Call £ign method was
meterially lessencd by the fact thet fregquencies wors not
chenged often onough, The ideal. method would bs & system
wheredn frequencies end oall signs were chengoed froquently
end simultaneously. ZExperlence demonstrated thet to eccom-
plisk this from a frequsncy stendpoint would require meny
tivcs the number of frequencies availeble.
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11. Copclusions., It is cancluéed that:

8. 1ho Bystem of fresquency allocstion smployed
in the Europeen Theeter of Operstions was setlsfactory, snd,
all factors considercd, the best system for the size and typs
of operation underteken. .

b, FYuturs applicetion of the same, or a similar
system, can only be improved by:

(1} A décreased use of radlo, with its corol-
lary of increased use of wire and redio reley fecilitiss,
(2) An incressed, or bebter distributed, use
of the redlo frsouency spsotrum,
12. hecommermetions, 1t is rsgcommended thet:

a., L contlnuing study be made of the various
systems of frequency ellocetlion aveileble to deturmine the
best cystem for use by the £Lrmy alone or in a joint or com-
bined opsration, considering such facters as charscteristics
and probable arca distribdution of trensuitters, non-aveail-
able freqguencies, possivle allies end asgsoclaisd factors, ete.

b. Ths development of multi-chennel wire facil-
ities ang multi-chennel radio reley sets (employing fre-
quen cles in the VHF, UHF end SEF bands) be given high pri-
ority, in the hops of lessening requimnments for the use of |
medium, high and very high radio freguenciss, )

¢. Any development progrem for radio sets other
than beamed line-of-sight egquipment hes . es one of its main
objeetives the dlstribution of freguency demsnds uniformly
throughout "the useble portion of the frequency spectrun,

NOTES: .
1, ‘See also "heport of Signal Yivision, “upreme Head-
quarters, Allied bxpeditionery Yoree, Operation OVIRILORD",

2, Prom the "History of Frequency Allocation for +field
Foroes in the Europesn Theater of Operations between Sept-
smber 1939, and Mey 1944," published by ths ®ignal ~ivision,
Suprene Headquartcrs, ~1lied #xpoditionary force.

3, Paraphresed from sn “Anglysis of Pignal ¥Froblems",

Signal 0fficer, Advence Section, Yonmunicetilons 4one.

SECTION 2
ORGANIZATION FCR CLEARANCE OF RADIO INTERFERENGE]'

13. @enersl, a. Operation "OVERLORD" requirsd the
concentration and use of an uaprecsdented number of radio
transmit ters, with power retim s renging from a few watts
to one-half kilowstt and higher, in a reoletlively small ares,
Initial pleaning called for a spacing between adjacent
allocated frequencies of five kllooycles, a spacing kmown to
be uncomfortably close for mabile field operstions inh a -
limited area, This spesoing had to be reduced to four kilo-
oycles in the one point five to four megeroycle band in order
to accomodats 8ll transmitturs whose operetion was limited
- to this bvand or a portion theresof, TIhese. included & great
number of trensmitters opereting at four lhwundred watis or
higher power. This situation alone wes expected to produce
considerable interfereonce irrsspective of cnemy use of the
radio spectrun. .

b, Cases of enemy interference, elther planned or
incident to normal hostile radio communicatjion, were to be -
expected and did.ooour to-a limited degree. A chenge of
frequency by one of theé other of the Interfering tranemitters
was the only possible remedy, Bhort of this, en upnsucecessful
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attempt to copy through the interference meant a temporary
shutting down of & friendly raedio channel, In this section
there will be cansldersa only the measures taken to avoid
mutuel interference between friendly stetions since, as in-
¢iosted, intentional or accldental intorference from snemy
stations could only be remsdied by shifting frequency,

14, Minjmizing Interferencs. a. The mutual Inter-
ference Sub~Commltlee of the Gombined Signel Board was sstab-
lished during the plenning phase of the Europuan operation
0 stuty the radio interference problem, ‘he ocommittee was
also chargcd with making recommemations as to orgenilzetion
and procedures for the elimination of aotusl cases of inter-
forence, Mort of the committee's work proved to be in conn-
oction with this latter requimment .

b. £ well planned and supbrviseu system of fro-
quoncy allocetion proved to bs a prime requisite in minim-
izing interference. Byperience demonstrated that, beyond
this, 1ittle could be dome other then to require striot Dbser-
vance of the following ruleswhich were ostablished by The
Combined bignel Poard, Puprume feadquerters, ~llied nxpedit-
ionery Force:

(1) The number of nets st up should be hsld to
a8 ninimum; to eccomplish this, maximum uss must be mede of
other signal commurication meens,

(2) No frequency other then en autharized
frequency should be enployead,

(3) The.sexect sssigned frugquency should be

meinteined.

¢. The last of the above rules 1s one which de-
serves specisl ettention, Frequent checking of the frequency
of the redlated weve of sll non-crystel-controlled trans-
nitters of eny spprecieble power is essentiel to detect the
cher aotsristic frequency drift to bring trensmitters beck
into line.,

‘15, Orgenization to Blipginsts Cascs of lnterfercnce,

a, Frrior to "L'" Uay the wmutuel Interference ub-
Comittoe arranged for end observed a serles of exercises
and tests involving both British and Amcricen radio and
rader trensmitters snd recelivers, As & rssult of recomm-
chdations bases on these exsrcises and tests, the Vombined
Bigpnal Bozrd sstablished the Ffeollowing organizations whose
purpose was either to render adviee in oconnection with
frequency interferonce probloms or to sup:srvise the use of
the radlo spectrum with a view to loceting enu reporting
cases of interferesnce: .

(1) Vombinsd Uounter Messures sdvisory Steff,
52) Interfercnoe Advisory Staffs.
3) Radlo sionitoring Torminel.

b, A deteiled Giscusslon of th: funoctions of
these organizatipns is contained in Yechnicel anc Training
Instruotions 11/5/1, "dethods to be hdogtsu for Yontrol of
Redio bou.ntcrmr,asurus ané Clearence of dnterference Mxpor-
ienced by kadlo Cammunicetions ent kader", publishec by the
Signel Livision, Supreme Headguerters, Allied Lxpeditionary
Force, 2 June 1944. -

16. Interferonce Cleerance Proccdurcs. e. The poliey
of Supreme Headqusrters, Allied Expeditionary Foree, dir-
ected that ceses of interference would be reported through
technical (Signel) chenncls, while action to clear e case
of ipnterfsrence would be handlcd as en opsrational metter
throuwh commend chennsls, Cleerance action wes.to be in-
itisted by the lowest superior hsedguartsrs compctc.nt to
take action in the case,
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b. Implied in the above policy was the principls
thet only thos: cases of interference 1n which the source of

intorference could not he identificd or in which thy offund-
¢t stebtlon ¢id not feel ocompetent to take actien, or was
unshle Ho obtaln setisfectory sction, were to be roported
through technlcal chennel s (together with 1l information
which might be of value to the ultimete clearing suthority).
In a1l other cascs, direct contect wes to be made with tho
(pssumsd) of fender, with the object of elimipsting the Inter-
fuT snce 2t the carliest possible moment.

‘6. Theo provigion of both "dirsct coptacth and
"chemels" procedures proved to be highly sstisfactory, It
is estinetecd thet better than ninety percent of intcerforencs
casos were linGled by Girsct contect, JInterfercnoce reporting
egeneles soon becams edept et selscting the sppropriete head-
guartcrs in the chain of commend to which to submit inter-
fereonce reports., Such reports were sent by direct electri-
cel nebns and followsed up by the required written report
through technical chennels, This resultcd in a grest sav-
ing of time, Similer aoction in the cess of interference
from an unidentified stetion wes teken with sn Immediete re-
port by vloctricel meens being mede dirvet to the Pignal
Division, Supremes Hemdquerters, Allica Expeditionery Forow.

17, Conclusiors. e. The prooedures ssteblishsd by
Supr\,md Heedquarters, Allisd Expeditionsry Force, for clear-
ing frisndly radio. interfercnce proved sound.

b. The time feotor dictstes the use of direct cen-
tact rather tlan militery chemnels procedure whenever
possible., Whors the latter must be used, the ncarest
approach to . ireot conteot procedurc possible should be em-
ployed; lmmzdietely thersafter s "follow up", edhering
strictly to military olennel procedure anda induding s
‘statemont of sction teken and curvent stetu" of the casa,
should be initilated.

¢, . Orgenizations ustabllshud to assist in clecr~
ing friendly redio interferonce wore setisfaoctory. They
contributed greetly to the cluarence of "channel roport®
typc ossus of interfercnce es well =8 to cases raported by
the Radio Monitoring Terminel, end furnishsd velueble sd-
vies on interferenece problems on numsrous occzsions,

d. The problems of cleersnce of frivndly radio
interference cen be greatly snelioreted by ettacking them
at their source: by holding frequsney requirament s to a min-
imum, by providing & frequenoy ellocstion systun designed te
bast meet the situstion, end by insurineg thet e11 trens-
mitters stay within designeted minimum tolerance of their
essigned frequoncies,

18, Recommendstions., It is recommended thet: &. Thu
cmploynent of procedurss end orgenlzetione for the clearence
of frisndly interferencs similer to those employed in the
Europsen Thester of Opsrations be scriously consldered for
use in-eny future operations of sufficient megnitude to
warrent their use,

b. - In eny future mcjor operstions, friendly radilc
interference |end sssooleted cleerance) problems be hsld to
a ninimun by strict application of the principles cnumersted
in subparegraph 174, ebove.

NOTE:

1, . See glso Cheptur XT, Uienel Instruoction, Pert 1,
Operstion "OVERLORD" end snnaxure "B" to "heport of Signel
Division, Supreme FHeedquerters, Allied Expoditionery Forces.,"
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~ SECTION 3
SECIRITY MONTTORING'

19. Types of Monltoring., &, The term “monitoring",
2s used hercin, 1s TimIted to the interception of recording
of rsdio trensmissions, Dircotlon rincing (thet is, the
locetion of ¢ redio trensmitter by beerings taken from two
or more locaticns on the sourse of weve emanstion) is & form
of monitoring and furnishe s edditional informmtion to thet
obteined from monitoring by lnterception. However, the per-
sonnsl and equipment necessery to cerry on dirsotion finding
activitios cen only be justified for the purpose of obtain-
ing rsdio intelligsnce from enemy treremissions, In the case
of frisndly transmissions, the phyaical locatlon of the
trensmitter is of no grest importance; informetion £s to
the locetion of the hewedquerters such trepsmitter serve can,
if not slreedy known, be reedily obtainod by other meens,

b, Monitoring of militery radio chennels is dons
for one of three purposes:

(1} To obtein informetion from encmy trens-
missiong, both from a.quelity (content) and quantity (volume
end direction of flow)} standpoint.

(2) To obtein informetion asto the existing
tacticel sit ustien from the transmissions of cur own redio
stetions, usuelly those of subordinete or lmmediately ed-

"~ Jecent units,

(3) To obtein informetion es to security vio-
lotions committed by our own trensmitting operetors, in order
thet corrective sotion mey be teken. .

. 20, Monitoring Specialization, e, Operations in the
Buropeen Therter demonstreted the fect thet eny given
monitoring instelletion could, over a limited period of time,
auccosafully conoentrete on only on. of the three types of
monitoring sbovs indiceted ¢néd further, thot eech such in-
stellation would produce the best rwsults if it continuelly
specielized in only one type. This, of course, does not
void the besio rule thet a rwocelvim operetor will promptly
report to his lmmediet e superior eny violstion of redio
trensmisslon security coming to his ettention.

b.” The Signel Redio Intelligenco Compeny 1is
chergod with the secondsry mission, smomg otlwr auties, of
"intercepting friendly signel comuunicetion for the purpose
of discovering violztions of signel sscurity or other regula-
tions" (PM 11-5), Neither the regulerly orgnmzcd caupeny,
which weg c.mployed et theater, ermy group znd ermy lsvel,
nor the compenics especlelly suthorized for corps' use, devot-
¢d eny considereble amount of time or effort to fulfilling
this perticuler pert of their mission. Thoy were £1l1 fully
occupled in striving to eccomplish their primery mission,
thet of interceptling enemy trensmissions. 2

6. Steff Informetion end Monitoring Vompenlés
(SIAN Companies) were ¢ British institution cdopted by Amer~ -
ican farces in the Mediterrsnesn Thester cnd subsequently
authorized for employment in the Buropesn Theeter on the
besis of one compeny per emmy. Their primary rc dio imtelli-
gence mission wes tie monitoring of fricndly radio trens-
migsionsg for the purpose of obteining informst icn as to the
current teoeticel situetion with the secondery missien of
monitoring friendly trenemissioms to astoct security vicle-
tions. ‘While the Seventh United Stetes Armmy wes the only ormy
to have extensive expericace in their employmont in tho
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Buropesn Thester, enough wes leernsd of thelr use to defip.
itely dndicate thet thelr geocordexry sscurity monltorine
misslon will be neelected in en sffort to cccomplish their
primery mission. - -

21, BRedlo Security Kesponsibility, ZEech unit commenger
wioge orgenizetlion Is equipped with onc or more redic trens-
mittirs ls rosponsible for trrining his operstom in trens-
mission discipline ond redio seeurity, mnd for eny vicletion
of signel seourity chergerble to = tremsmitting operstor
under his commend, This besic prineipls of commend, while
fully eppliceble from & trsining stendpoint , cen oanly rseson-
&dly be epplicd from en oporationsl stendioint to the cxtent
thet the commenéer is furnishsd, wirectly or indirectly,
with the necessery meens of supervision, i.e., monitoring
equipment epd personnel.

© 22, Velus of Security Monitoring., &. While the detec-
tion of signel seourity violc Yions by merms of sccurity
monitoring woulG cppeer £t first glencs to bs retrosctively
«ffeotive ornly, the Gircét velue of such monitoring is the
speady locetion eni reportim of violetions in order thst
futwe vioketions will not oceur. Of indirsct, but much
grecter, velus is the Feot thet ¢ bellef on the part of redle
cperetors thet their tronsmissions e¢re boimg mealtorca ro-
duces signel security violetions to ¢ minimum. Csrslessness
end indifference er: engendered by lrck of supervision.

. The cvove wes clecrly GQumonstrzted in oper-
etions in the Burcpeen Theeter, It 18 believed thet ths
whole¢ problem of redlo security recedlved less ettuntion prior
to #nd during the cenpeign then it vwerrented, ¢né thet the
rrovision of sdequete mezns for seourilty monitoring would
heve grextly lmproved the redlo seourity siturtion.

23, Qurrent Security Monitorine Frcilities. ». Disre-
gerding certein fecilities e ¢qui-ment incorporstsd in the
Siguel Rrdio Intelligence Comneny sné the Str-rf Informetion
tnd Monitor ing Compeny for the ressons given in poregrcph 20,
it would eppeesr thet no units equipped with redio trens-
mitters (or not so wquipped) erc rrovided with personnsl
or cquipment intended for the specific purposs of sccurity
monitori ng, : . . ‘
b, 4 limitecd emount of securlty monitoring wrsg
possible durine opertions et timss whsn the situation w:ss
strtlc ami wire communicution freilitics hed boen bullt up
to 'the point vhers certsin redic oporetors ecnd cquipment
could be diverted to this purpose. However, the veluo of
sseurity monitoring is much lsse under these oconGitions then
it is ot tlmws whsn ell aveilsble rrdio chennele are in oper-
etion vpd crrrylhg o heevy trefflc losd,

c. Only limited security monlbtoring froilities
wers svailsble in the Buropesn Thester ené these wsre ussd
for spot cheockirg purposes; e perticuler nst belng monitored
for r period of time rm reports of the Iesults obteined
mede 0 the unit commender cacernvd, The limited vel we of -
such monitoring wos further reducsd by the feet thet the
reparta’  werc in generel routed through commani chennels end
oftun required severel wesks to resch the lnterested commend-
ers, This deley made it aifficult to investigete eny gecur-
ity violation cherges involved., To be.of velus, = security
viols tion must. be brought to the ettention of the offending
operetor lmmedietely. ) :
‘ 24, Coneclusions, e&. Insdequete provisiop wes mede for
geourity monitoring in the Europeen Therter of Operctions.

’ b, A definite nsced exists in tle ground forces
for units or tesms whose primery mission is the monitoring of
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friendly redio trensmissions for security purposes, To pro-
vide such units or tecms on the besis of twenty-four hour
cuvureee of every frequoncy in use by our own forces is im-

ossible znd unneccssery. UCoverrge should be sufficient to
nwke operstors strongly consclous of the possibility of moni-
toring of their trensmissions 2% zny end ell times,

¢. Reports of security violetions must be pleced
in the intsrestsd unit commendor's hends in the minimum
possibls time.

25. Recommendetlons. It is recommended thet:

a. # ReGlio Security Monitoring Company be author-
ized on the besis of ons per fisld ary, whose & le mission
is the monitoring cf frequenciss in use within the ermy to
which resigned.

) b. Thrt such ¢ compeny heve sufficient perscnnel
end cquipment to nermit the simultrneous monitoring of et
least five percent of £ll frequencios in use within e type
fisld ermy.

o. Thet similer provision, on e theester besis, be
mede to provids for security monitcring of nets or links
whose net control stutions ere locrted et hecdquarters sen-
ior te ermy hoedquortors.

&, Thet ¢ procedurs be gsteblishedfar plecing se-
curlity monitoring reports invelving security violetions in
the hends of interested unit commenders end others concerned
with minimum deley.

NOTE:

1. Sec sleso Appendix 2.

2. For informetion regerding the Steff Informetion end
Monitoring Compeny, &nd recommendztions es to the fubure
Army Informrtion Service, ettention is invited to report
subnitted by Committes Number 34 on this subject, published
by The Gemnersl Borrd, United Ststcs Forces, Europesn Thea-
ter,

SECTION &4
RADIO: TELARTYPE AND. HIGH SPEEL. AULCMATIO. KEYING.

EQUIFILANT IN MITITARY CORLUNTICATIONS

‘ 26, Use in Buropesn Theeter., r, HNeither rdlo tele-
type nor high dpeed autometic equipment wers extensively em-
ployed in the furopern Thecter of Operctdons, due solsly in
the case of redio teletype, to the limited quentities of
equipment evrileble.

b. Such redio teletype equipment cs wes nvelleble
wes of the fixed plent type end wis not designed to withstend
field uscge. Hence it wes in demend only by higher or semi-
stetic herdquertors. ERedio teletyps eguipment wes not stock-
ed or crtaloged #8 e unit but wes en sssemblesgo of » number
of seperete items serving ss components of » workeble eguip-
ment, Verious combinetions were possible to reet eny perti-
culrr Tixed plesnt need.

¢, Tho use of sutométic keying equipment wes
limited to Suprome Heedquarters, Allicd Bxpeditionery Force,
where both COre=d rnd Boehme equipment wcs used, rnd to Hegd-
qurrters Communicstions Zone, Buropecn Therter of Operstions
ené three or four of the mejor heedqu rters. It wes not gen~-
erelly used et eny hezdquarters bslow Armny Group lovsl.

27. Redio Telstyne. =, Among other high hcrdquortesrs,
rédio telotype of the Tflxed plant type wes employsd by
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Suprsme Heedquerters, Allied pradltionery Force, Headquertexr s,
Communications Zoae, Herdquarters, duropeen Theatur of Opser-
ctions, rnd Hocdquarters, Sixth Army Group. In cll using
herdquerters its' performence vwes adjudged very setisfoctory .

b. At some lower heedquerters, such es hgedquarter s
Third United Stetes Army, Heedquarters XX Corps end Heedquer-—
ters 3d Infentry Division, redio teletype equipment wes im-
provised with results considersd by the users to be eminently
sctisfrotory, Improvisctions were generelly accomplished by
the use of rodio set SCR-399 in conjunction with cerrier
squipnent C¥F-2.

¢. & need wes expresssd throughout the Europeun
Thester for rrdio telstype squipment suiteble for mobiler
field use, It wes folt thot if such equipment could be mrde
comprot cnough rfnd of sufficiently light weight, it would be
of veluc down s fer es beattellons. The inclusion of ssour-
ity features which wculd permit tlie operctor to type 1n elenT
text rnd have clerr text copy eppesr on the receiving mechine ,
while presenting snenmy intercept only unintelligible material
of # high degree of security, would grsntly enbrnce the velue
of such equipnesnt. .

28. High Spced Autometic Keying Equipmont., e. While
expericence with sutometic keylng equipment wes limited in
the Buropeen Theater, the following inherent disedvinteges
viere racognized:; )

(1) Bxtrs personnel for cutting tepes and
trenseribing recordings sre necessery 1f the troffic hendl-
ing cepobilities of the squipment ere to ba reclized,

(2) It is difficult to check bzck on trans-
niscion errors.

(3) It ce=nnot pess reley treffic to, nor ecocepnt
it from, e tepes reley not stetion or ¢ wirs or redio teletype
gtetion, without. r new trensmitting trpoe beilng cut.

(4) It o¢rnnot rsley treffic iniits own system
without » trunsmitting tepe bolng cut.

29. Compesrison, Redlo telastype hes sovertl ecdventeges
over rutcmrtic Xeying equipment for widespread militery com-
municetion use. Tt requires less onercting pesrscnnel, is
genorslly more flexibls, is cepeble of hendling more traffic,
tné ¢rn be better inkegreteu in the oversll communicetion
system. 0Op the other hend ceses mey arise where sufficicnt
point-to-point trezfiic e¢xists to werrsnt the use of high
speed eutomctic Keylng equipment in prefereunce to redio tsle—
type. .

~ 30. Conclusions. e&. ZRe@ic teletype is mors sulteble
for genersl mMilitiTy communicetion use then hlgh speeé auto-—
motic keying cquipment,

Y. Eigh 9pseed eutometic xeying squipment mry bettex
mest s requirement for point-to-point service under & perticu-
ler sst of conditions.

c. Strpcerd redio telstype equipment suiteble fox
riobile £ield usc by corps snd lowsy hesdousrisrs ves not
eveileble for opsre tions in the Zuropesn Tnecter.

d. 2n integrrted cryptograophic-recio teletype
equipmant of high securlty re¢ting would grestly speed up
delivery tins trrffic,

31. Reconmencetions., It 13 recommi:nded that:

T, Ths development of rodlo teletype cquipment
gulteble for gencrel mobile field use o8 fer forwerd #=s
brttelions be glven ¢ high priority.

b, Investigstion of the possibility of intograt—
ing r scecurity dovics of higl security with ¢ stinderd field
tuletype mechine be underteken if not «lresdy stertsa.
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c., Study of high spee¢d sutometic keying equipment
to meet specizl needs be continusd,

SECFION 5 _
APPLICATION OF RADIO RELLY SYSTE[S IN UTITTARY COMMUNICATIONS®

32. Goenernl., o, The term redio relay system ¢s used
herein is GeTined 25 ¢ redio circuit consisting of two ter-
nminel stotions, with or without one or more repcster (reley)
stetions in tradom between them, opercting in the "line of
sight" frequency benc cnt with the rraleted energy becmed
in the dasired direction. Relio roley equipment is equip-
nent which comprises & recio reley system to include, if =«
multi-chrnnel system, squipment necessery to multi-chennsl
operetien, but cxcluding terminel telephone cnd/or telegreph
onvereting equipment in €11l cesss.

b. .Present prinoiple uses of & redio ruliy system
ETC!

(1) As a point-to-point circuit providing one
or more tolephone cnd/or telegreph chsnnels between two heed-
quertuers. )

(2) To provide ¢ section of & wire-rzdio reluy
communicetion route in ¢ repidly moving situction., 4n such
instences it is used to fill grps in tho wire plent., &
river crossing might cxemplify such usc, In this ecszse, the
reéio reley asctlon would bw integrited with the edjecent
wire ssctions,

(3) Le en inltegrsl pert of ¢ theeter's wire
reaio reley system. In this orse, telephone cnd/or tele-
&reph chennels torminerte on hsovdquerters's switcubosrds and
at other switching cuentrslsin the semc menner es do wire
chennels,

33, Systems (ongidered. . Experisnce with stenderd-
ized equipment In the Europeen Theetor of Operstons wrs
limited to redio set AN/TRC-1 end roéio set AN/TRC-6.

b. (1) Redio wets EN/TRC-1 were evellcble in
limited quentity on "L v-Day cnd were initiclly used to esteba-
Yah linking chennels bstween the Allied sxpeditionary Force
wire system on the Continsnt end the United Kingdom milltcry
wire system. The AN/TRC-1 systems becrme #veolleble in ine
oreesing quentity throughout the ormp: ign, Unfortunstely,
howevsr, the supply never wes sufficicnt to meet require-~
ments, end sdequete porsonnel treinsd in the oporstion of
the equipment wes nevsr evrileble.

. (2) The AN/TRC-1 operrtes in the lower third
of the very high frequency bend, using frequsncy moduletion.
GSimiler to the AW/TRC-1, but heving different quentities of
besic components rre termincl set AN/TRC-3 end ths relsy
{or repester) set AN/TRC-L. Four voice chennels ere obtein-
ed by the scdition, ¢t terninely of cerrier equipment CP-1
end 1,000 cyecle ringing equipsment (EE-1G1l}. A voice chrnnel
crn be converted into four tolegreph channels by the eddition,
et termin:ls, of carrier equipment UF-2. Yulti-chrnnel oper-
etion wa. normesl procedure in the Europesn Theestoer, giving
two voice cnd four telegrsphk chrnnels, plus one enginesring
voice chennel per system. . ’

c. (1) hecio sets AN/TRC-6 did not become cveil-
eble for field use until the closing months of .ths c:mpsign
end then only in very limited quentity. ‘

- {2) The AN/TRC-6 onerrtes in the lowwr poré-
t¥a of the super-high freguency bincé, using pulse modulstion.
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Fulti-chennel voice frequency fecilities ere included es en
integrel pert of the set, BEight voice chennels ers provilded,
! voice ckennal orn be converted into four telegreph chennels
rs in ths case of the AN/TRC-1. Wormel procedure in the
EBuropcrn Theater wes to reserve one veice chrennel gs en sngin-
eering circuit.

34, Comperison of Sysbems., &, Reletively few offic ers
in the Buropsen Thseter hed ¢n opportunity to observe the oper-
cetion of both systems under considerstien. The concensus
of opinions of those officers who aid witness the operetion
of both systems is thet the AN/TKC-6 wss for superior to
the AM/TRC-1. This opinion wes brssd upon the grecrtsr nuabsr
of voice chinuesls evellebls, the integr:tion of multi-oh: nnel
voice fecilitlses rné the inorecsed security offsred by pulsc
medulstion operetion in the super-Ligh frequency bond,

b. TFor use below ermy herdguarters, it wes the gen-
eral opinion thet the froilitles offered by the AT/TRC-6 were
in oxcess of requiremesnts mnd thet the wolght vnd cowplexity
of the <¢qQuipmusnt resndered its use between tnese lower hesd-
guerters less (esirebld then tho d4se of the AN/TRO-1. For
thesy seme ressons, plus the difficulty of concstlment, the
AF/TRC-1"weEs not considered shatedbls for use below aivision
herdquerters.

35, Vrlue of Kt¢aio Reley Systoms., 4s & meens of redio
communicstion which cen be integreted with the wire plent, radio
reglay systems demonstreted thsir cdeptebility in mezny com-
municetion problems encountered in the Europecn lhecter.

They were smployed prineipelly to £ill ge#ps in lend lines

which were frequently encountered in the rapidly nmoving
- 8ituetions which cherccoterized the crmpeign., In meny instences,
their use ¢s prrt of the wire-redio reley conmuniostion sys-
tam extended down to include division hecdqurrters, In soms
crses they constituted the sole merns of teluphone communi-
cstion to certein units end in covery c¢ilrcuwustroce demonstret-
£d their roliebility.Z2

36. Redio Reley System Security. r. Thers is no ovi-
dence evr1lcble 1o the furopeen Thertor from which to deter-
nine the cegres of scourlty of the ridio reley systems con=
sidered in this section, or of such systoems in genorel,

They cen be interceptsd; howsver, interouption is not cesy

- ané prasupiosce the exlstence of meny concitions which will
rerely obtoin coneurrently., Nevertheless, in the dntercst of
gsescurity, it rust be essumed thet intercoption cen, ~nd
gometimes will, occur, The sams problem &xists, but to -
lcsser degree, in wirc communicrtion security.

b, Inssmuch ss in ¢ virs-radio relay system the
radio relay sections ere the veeker links from & security
standpoint, the overell security of the system is lower tlian
that of the redio relay sections consldered slone. Before
redio reley systems can be considered es being ccpable of one
hunéred percent integration wlth the wire ssctions of e wire-
radlo reley aystem, their ssourity must be as great as, or
greeter then, that of the wire sectlions of the systen.

37. Conclusions, a, AN/TRC-1 and AN/1kO-6 equipmnents
demonstreted their velue as & pert of thethester communica-~
tions system in the Zuropezn Theater.

b. iluch furtier development wark cen and should be
done in this field,

¢, XA need exigts fer a radio relay system sultable
for use within the division.

4. The security of radio reley systems should be
the seme as, or higher then, thet of en essociated wire system
if the tro types of systems ere to be considered capeble of
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full integration.

38. Hecommendations. It is recommended that development
work on radio relay systems be given high priority, with
speclal emphasis on the possible use of the higher frequency
bands, and stressing:

8. The need for a system, or systems
for use within the division oo yatens, suitable
b. The need for a security level equal to, or
greater than, than of a wire system. ‘
NOTE :

1. See also Appendix 3 for comments.
2. Trom “After Action Reports", 12th Arny Group,

SECTION 6

ADECUACY OF PERSOMWEL ANL ECUIFMENT
AUTEORIZED THITS FOR RALIO OFERATIONS

39. General, It is believed that insufficient radio
personnel and equipment were suthorized units engaged in
operations in The Nuropean Theeter to properly eccomplish
their radio operations mission. (See Appendix 4). The
ma Jor causges of these deficiencies ere covered in the suc~-
ceeding paragraphs.

40. Eguipment. 8. Raaio squipment authorized by Vier
Departuent Tables was in some ceses unsuitable for the typs
of operation which developsd In the European Theater,

b. The supply of sufficiently powerful pmobile
radio sets was not sdequate to meet the needs.

¢. The scle use made of radio fecsimile squipment
within the Ruropean Theater (disregarding short-lived ex-
perimental usages) was by the air forces for transmission of
weether maps. Althoush no shortages of equipment axisted,
technological faults and lack of familierity with the sets
were the primary reesons.for limited use,

41. Expansion of Mejor Commandis. heuio equipmznt ena
versonnel are sel up in War Lepartment Tebles to meet the
estimated normal or "type" requirsments, vhen a major com-
mand such as ¢orps has essigned or atteched to it units in

. excess of those considered in the prevaration of the
associated table, a shortewe of radio equipment and personnsl
results with no authorized source svaileble from which to
meet the added requirements. In the European Thsater, the
expansion of all major commanas to an ebpormally large size
was & common occurrenco, This mactice created shortages in
radio personnel and equipment which were difficult te acjust.

42, Introduction of New Types of lquipment. Vith ths
introduction of new types of equipment In the European Thesater,
it wes rare indeed for personnsl familier with its operation
to be phased in at the sene times, Generally ths equipment
was received firat end its prompt e urgsntly indlcated.

To accomplish this, other ectivities would be stripped of
personnel and transportation end emwsrgency tralning of the
"borrowed"” personncl undertaken. This resulted in £ necessary
later reshuffling of personnel and transportation with
attendant hardship throughout the period of disruption on 2ll
aotivities involved.

43. DPhysical Security Personnsl. In meny cases, radio
instellations had to b6 msdé in 1solated loocations with
resulting physical seourity requirements greatly in excess
of these which are eelled for in the case of installations
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necar a8 command post, Available operating personnel wes 2lways
insufficient t0 provide adequate physical security in acaition
to carrying out thelr primary mission but they fregquently had
to be so employed. . During operetions, this need was met in
some cases by the tactical commander responsible for operation
of the Installation, in others by the comuander of the erea
in which the installestlon was located, This lack of uniform-
ity of procedure resulted at times in e certain wastege of
personnel. Since responsibility wes not fixed, ths problem
of security detalls was a continuing one throughcut the cam-
paign,

4i. Conclusions, KRedio personnel and equipment
authorized units IO the European Theater of Opsrscicns were
in genersl insufficient to exploit the full possibilities of
radio or to adequately cater for thoss demands which were
imposed. ‘

45, Recommendetions, It is recommendsd that pertinent
Tables of Orgenizatlon enda Equipment be reviewea in iight of
experience in the Huropean Thester of Operetions and appro-
priate incremscs in both redic personnel and equipment be
providcd in amounts consi#stent with responsibilities imposed.
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. 46, General, The provision of wire communicetion
facilities Tor the Unitsd States alr and ground components
of tke Allied ZExpeditilonary Force presented s major “ignal
Corps probler in operation "CVERLCRD?, Telephone traffic
volume vee on & scale hitherto unencountered in & military
camnaign, O0Of nesseres trsnsmitted by electrical means,
other than air-ground traffic and traffic between highly
nobile forwaré tactical units, perhaps rinety-eight per-
cent wes handled over wire circuits. To meet these re-
cuirements, a large part of the totsl Sizncl Corps tonnage
allocation from trhe Zone of the Interior wes devoted to
the novement of pole line material, field wires and cables,
and wire tersinal equinment. Yire construction enéd opera-
ting rersonnel accounted for a major portion of the com-
bined Communications Zone, sir forcez snd ground foreces
Signal Corns personnel alloceted to the Theater.

FECTICON 1

CUTSIDT PLANT CCNSTRUCTION, REFABILITATICN 407D FAINTEN -
AFCYE

47, Tl.oning. a. Tws: provision of an aderuate out- .
zi¢e rlant vas the principal factor in planning the wire
systen for the Buropean Theater. York on plans for the
continentel wire nstwork was stsrted in eecrly 1¢42 prilor
to the avallability of elthsr strotegical or tactical plans
for the coming operation., Assistance in prepering these
. plans wae given by representatives of the alr, ground, and
service forces. Dnring the initiel plenning phaee insuf-
ficlent information was available as to new cowmunicetion
gouimment developments in the Zone of Interior and sup-
plementary projects incorporating the new ecuirment into
the plans were submitted to meet contingencies as they
aroce., All plans for mejor wire projects were subnitted
tc the ".r Department for arproval by the summer of 1943,
*'Len the basic tectical plan for the invasion wes released
in the fall of 1943 it was found th t rost of the assumup-
tions made in the preperstion of the wire communication
plan were sound.

b. Hecuirements for Tisnal Corns units and mis-
cellaneous personnel together with supporting data were
prepared concurrently with those for squipment and sup-
plies. These were submitted to the Thester General Staff
in the fall of 1942 for avproval and forwsrding to ths “™ur
Tepartment, The Theater Ceneral Stuff considered these
personnel requirements excessive and returned fthe recuisi-
tion for rsconsideration and revision. So much time was
lost in arriving et a theater decision that when the Var
Tepartment troop basis for the Turoper~n Theatsr was fin-
ally released it was found that a further cut in the al-
locstion of “irnal Corps troope had been made neceesary by
prior “ar Department comiitments to other theaters. It .
wsg obvious that either the planned scale of signal com-
munication would have to be reduced or an increase in the
“ignal Corps troor basis he obtained. Because of the es-
tablished Var Depertment policy of permitting changes in &
theater's troop basis only by adjustment cnd bélencing of
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the rquirements of one arm or service ageinst that of an-
other, it was necessary to present the personnel problem
direct to the senior theater air, ground and service Torce
oommanders. As a result some adjustments in the troop
basis were mads which improved the fignal Corps personnel
situation._ However, due to prior “ar Department commit$-
ments of Signal Corps upits, long delays in filling the
personnel requisitions werse experienced,

TFE MATN LINE WIRE SYSTS:

48, Basis for the Main Line %“ire System.

, Besic instructions for a combine¢ main line
wire system were promulgated by Supreme Peadcuarters Al-
lied Pxpeditionery Force. A map showing all major under-—
ground and overhead cable routes end oren wire routes was
the most importsnt portion of the instructions. Construc-
tion bounderies defining ths respective areas of responsi-
bility of United States and British Forcss for wire con-
struction and rehabilitation were indicated. Also shown
were tentetive initial and subsequent locctions of all
major headquaerters involved. The selécteé headruarters lo-
cations were always in or near civil signel cormunication
centers and consequently those portions of the long dis-
tance cabhle nstwork selected for operetional use were con-
sidered the backhone of the main line wire system. Al-
though fairly complete data was avallabla on this ocivil
long distance cable plant ond the equipment installed at
associasted signal communication centers, litile was known
of its current condition. ¥o action hacd been initicted
to effect the production of suitabls types of cable or
terminal and repeater equipment which could be readily
integrated with this system to assure its setisfactory re-
hebilitetion. Tence use of the civil plant wes discounted
one hundred percent for planning purroses end adequate
open wire routes parallelling the civil routes together
with the reouisite terminal and repeater eguiovment were
planned. Experience proved thaet this plsn was sound in
that cirouits over newly constructed¢ open wire routes were
in service on an average of several weeks prior to the
availability of those in the rehabllitated cables. It was
also found that the rehabilitated cables were subject to
seryice interruptions for ‘long periods after being repabll—
itated usually because of sheath demage due to rdear misses
from bombing operations. 4Although the civil cable routes
were utilized as soon as possibls, the newly constructed
open wire lines were the real backbone of the svstem,

249, Development of the System. a. The 2lst Aramy
Group, charged with the resronsibility for the initial
. agsault and ensuing operations, directed 12th Army Group
to establish-a Joint %Wire Group to plen initial require~
ments for the main line wire system in the United “tates
Zone. The Signal 0fficers of 12th Army Group, Fir§t U. 8.
Army, Third U. S. Army, Advanee Section Communicetions
Zone, Forward Echelon Headquarters Communications Zone and
Ninth Air Force wers represented in this group. Also.the
Chief Signal Officer, 2lst Army Group Lines of Communica-
tion sat with the group in en advisory capaqity. The
Joint Wire Group was charged with coordinating plans for
the United States mein line wire system with the Britvish
and with allocating construction end rehabilitation re-
sponsibilities. It also allocated wire circuits or chan-
nels to interested agencles.
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b. The two basic policies imgsdiately agresd upon
?v the JO}nt ere G;oup were nemely {1) to poolccircuigs
in the main line build, anc (2) to place =1l corstruction
perscnnel not required for specific missiors in a pool under
the control of the Signal Officer, 12th Army Group, It
was reccgnized thot the available wire plant matserial and
equipment was not adecuats to permit paralls) builds by the
air, grouné and service forces. Also the shortege of wire
construction and operatinz troops made it necessary to use
those available for expansion and maintenarce of the highest
priority lines. . -

¢. Unfortunately it was difficult to arrive at a
oopplete.agreement on detailed plans, responeibilities and
allocatlons in en orgenizaticn such as the Joirt vire Grou-.
In nany instances only the tactful advics of the Chief
Sirnel OTficer, 32lst Army Croup, Lines of Communication,
end a knowledgs cn the »art of the mermbers of the fwoup of
the basis for its existence pernitted = decisicn to be
reached ané accepted. The need Tor the presence of someone
empowered through his position in the theater organization
to sneak with cormané suthority was apperent. The Joilm Wire
Croup ceassd to exist upon the assumption of an cperational
role by Teadquarters, 12th Army Croup in August 19544,

d. Extension of the main line svstewm eastward, as
the invasion progressed, became the responsibillity of Fead-
quarters, 12th Army Croup, which was the rmost forvard
headquarters having constructlon ané rehabilitation troops
available for the purpose. Plans for expansion of ths
system were coordinated by the Signsl Cffiocer, 12th Army
Croup, with the Chief Sipnal Officers of “upreme Feadquar~
ters sn¢é of Comnunications Zone. A similar procedure was
followed by 6th Army Group upon its juncture with "Overlord"
forcea. The rapid tactlical advance rade it necessary for
Comunications Zons to complete nissing secticns in the
system and to augment facilities .in completed sections,
Conrmunications Zone also acded new lateral sectlons st
points where naeded to provide paximum benefit for alternate
routings or to meet additiocnal requirements of 1ts own.

0. Development Froblems.

a. As operations progressed and the combat zone
moved forvward the rear areas were divided into base sections,
each with its own headguarters commanf, The Signal Officer
in each of these base sections vas responsible to the base
gection commander rather then to the Theater Chief Signal
Officer. The original decision of the Joint Wire froup was
made difficult to exescute by this orgenizational arranzement.
Although cooperation smong tie several agencies remained
excellent, planning wae decentralized to fupreme Headguarters,
Tsadquarters Copmunications Zone, Advance fection Conmunica-
tions Zone, the army groups snd the armles, Some uncoordi-
nated construction or rehabilitation was undertaken by Ad-
vance Sectlon Communicetiors Zons and by certain of the
armiss. DBecausse of the decentralization of control to the
several hase commenders, tlke achievement of a unified
communication system was based upon cooperation rather then
command action. It wes almost impossible to obtein necessary
personnel to accomplish a particular high priority mission
within the desired time despite the sincere spirit of
cooperation existing among all concerned., T e seme Aiffi-
culty existed in ellocation of materials end equipment
require¢ for the system.

Eid bf rCantra{iZed control was also lacking ini@ially
. for the allocation of circuits or channels in the main line
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svstem. The air forces male particularly heevw demande [or
noint-to-point ~“operational® ecircuits. These Asmande were
Coi’l’riry to thglagregd com-on user policy ané were &iffi-

o rscorc . W Dari ; -
wgencboloinodi;t:nce B:gléai;:éeghewggczl pglnt of the

~ ' S RUC 8 ) statlished as =
headqggrters location, fupreme-Feadquarters instituted a
Long Line Control Group. This Proup was charged with
naking recommendations as to allocations in new or over-
~loaded portions of the syster end with enforeing decisions
a3 to allocations, It had the further mission of recormend=:s
ing augnrentation of or changes in the system to increese
its efficienoy. Unfortunately the staff of the Long Lines
Control CGroup was not aderuate to function smoothly. The
undue Gelayes in neeting reguests Ffor circuits or channels
mefe 1t necessary that moves of major headcuarters be
rlanmned meny weeks in advance if edecuate communications
were to ne assured. In many instances such early planning
was impossibls.,

¢. - Despite the adoption of the basic policy of
neking maxinmun use of common user facilitiss, a tendsncy
developed to comnect major headquerters -nd instsllations
by long dirsct circuits rather than to en area switching
central forming a part of the main line system. Such a
procsdure reduced the efficiency of the svster as a whole,

¢, Lack of matching tyres of cable and repoatcr
and terminal cquipment greatlv delaysd rehabilitetion of
the underground long distance cahles plant. Also, shortage
of competont toll cable splicsrs and of instsllaticn and
other spececialist persoanel aggravatcé the problem. Tho
net result was an inability to repidly replace tactic-l
with fixed plant types of sculpmcnt. This delayed the re-
lease of tacticrl squipment urgentlv nesded in more advanccd
portions of the system,

¢. The cxtreme shortage of transportation to move
materials forward to construction dumps wes another problom
in connection with construction and rehebilitation of the
wirc comrunication system. Organic trensportetion of con-
struction units was barely accquate for hauling the mater-
ials from the construction dumps to ths placs where thoy
werc o he used. ‘Within thc army arsas it was sometimes
possible to obtain assistance of arny Cuartsrmastsr truck
comnaniss but at army groups and communicetions zone no
such solution was founé to bc practicabdlc.

51. Spocial Systems Within the L.aip Lipe Svsten.

a., To assure prompt compictior of incemirg and out-
going tclepuone calls for key officers furreme Faadqua;ters
instituted a ¥rod line” systom. It consisted of circuits
on the main line system to all major headguarters. Thesc
were terminated on a sorarate switehboerd in the mein schelon
of Su-roms Headquarters. Local circuits oannected this
spooial swibchboerd to the local switchboard at Tupremc
"eadquarters Allieé Expeditionary Forces Fsalquarters and to
the dusks of officers concsrned with this service.

b, During the Ardennes orerations a sinilar systcm
was established to permit the 12th Army Croup Cormendsr and
his army commanders Lo converse by telophonc with a minimun
of dsla

yé. The veluc of such spscial systems is cuestion-
~ abls becausa of the reduction reguired in the available
_common-user facilities. The priority system uscé for
handling trunk calls presumebly provided the same rapid
sarvice, :
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52. Tactical %ire Plent,

a. Tactical wire plznt is defi 2 tre T
plant forward of and incluging the rgg;giiraétzggozirierving
an army group headquarters. As such, it involved the
portion Of the main line wire systen which sxtends Gown to
includée army end tactical air commané headﬁuartér: This
discussion will not consider in detail the‘ariv %Iie svsgﬂms
which on the whole were adequate and satisfactory despite“
troop and sup;ly shortages common to all sirnel cormunica-
tion activities in the theater. e ’ -

: b, The 6th Army Group race much greszter and noTe
successful use of rehabiliteted open wire lines and of lone
distance spiral-four cable systems than d4id 17th Army r‘-J:‘ou.j).
This was probably due to the lesser requiremnents of the 5th
Army Group, whose area was not as extensive as that of thre
12th Arnmy Group, and the fact that its construction ner-
sonnel acguired experience in ths YMediterransean Thea%er
with similar open wire rehabilitation ané with the instaslla-
tion and operation of spiral-four systems. :

¢, FKanv of the spirsl four instellaticns in rear
of army headquarters installed to mest pressing needs for
wire communication were replaced shortlv thereefter with
‘standsrd open wirse constructicn. Little more time would keve
been requirsed to instell open wire initiallv if proper fore-
sight hsd been used. : )

d., Consideresble cuantities of rapid pols line
construction meterials were shirped to the Theatsr for
local construction 4se in army wire eystems. Its use was
found to be impracticable as 1t would ncot stané up under
ssrvice conditions. “piral four waes found to be much more
satisfactory for this purpose.

e, First US Army experimerted with Britisk Yulti-
Air-Line construction while in the United Kingdom, end
requisitioned several thousand miles of build for use in
operations. Spirel-four instellations were found tc be
more satisfactory and little of the Hulti-fir-Line construc-
tion material was used.

f. Standards of construction and instellatlons of
the armies varieé greatly. T..ose with low standardes quite
naturally experienced « high rate of trouble and increased’
maintenance requirements. Open wire leaGs constructed
under low standards, if later incorporsted in' the nain line
wire plant, usuelly required complete re-working to make
ther suitable for such uss. .

) g. Use by forward troops of civil wire facilities,
particularly underground ceble plant, resulted in much
needless work snd long delays when it wae later desirsd to
incorporate the plant into the permenent system. The ran-
dom splices and unmatched cable patches installed by these
troops wers major causes of difficulty in undergrouné long
distance cable. Occasions also arose when lower head-
quarters were reluctant to release oivil wire facilities
recuired for incorporation in the mein line system or to
meet some other major need, .

53. TDear Ares Short Haul Wire FPlant,

a. The Communications Zone was broken down into a
number of base, intermediate and advance secticns, sach of
which was 8 special cormand and hed assignsd to it a pro-
portionate share of the SignalCorps troops initially
allocatsé to the Communications Zore. Base and intermediate
sections wers assigned control over fixed areas, whercas
advancge sections moved forward with the armiss andé main-
tained control over the arca immedistely in rear of army
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boundaries,

b. Short haul wire plant wes set up ir hass gnd
intermediate sections to connect the verious depots, hosw
npitals, etc., to the ares headquarters and to provide an
ares netuork The area cvstem was tied Into tke main line
gvstem at its section headquarters or at some gajor civil
ajgral cormunications center located in or close to the
area,

¢c. Anr asrea Signal Offilcer returally felt that his
primary wire mission was to provide & satisfectorv ares
communication network. Fis interest therefore in assisting
in the installation of and in maintaining portions of the
rmain line wire system which c¢rossed the area in question
was of a seconcéary nature. e likewise showed little in-
terest in mceting theater reguirements for fuwrnishing a
portion of his wire perscnnel for work outside of his arsa.
Lxnerience demonstrated that action taken through technical
channels by the Chisf Fignal Officer, Communications Zone,
ssldon produced the Cesired cooneration. It was therefors
necessary to ressort te covmand channel procedure, with its
attendant delavs ip healcuarters staff coordinetion snd in
routing methods, to accomplish such simple matters as the
movercent of a Communications Zone cable splicing team from
work in one arca to a new task in another, Yhere eny mejor
ection wes called for, the concurrence of two or more area
commanéers was often recuired. If en ares commancer did not
‘concur in the proposed action, there wers furiler lengthy
celavs in getting the projeet under way.

54, Maintenance.

Taintenance of main line ané local open wire
plant and also locel cable plant was e responsibility of
the base sesction commanders within the Communications Zone
and of the senior headquarters commsnder within the army
arcas. Flant controlled by Advance “ections of Communica-
tions Zone within ermy areas, by mutusl agresment was
soretimes maintainsd by the army or armv group conocerned.
Communications Zone assumed responsibility for maintenance
of main line undergzround cable plant In rear of headquar-~
ters of army vrouu. The plant forward of repeater stations
serving army group headguarters was normally meintained by
the pooleé resources of “Advance Ssctions of Comunications
Zone and the army groups.

b. Yodsrn ETguipment for continulitv and transmission
testing of toll lines was lacking during ths actual opera-
tion, A variety of both open wire and cable toll testing
bosrds were improvised., Throughout tha entirs operstlon
_ there was a continued shortage of psrsonncl adequately
trained in ths proper mothod of toll teating., Initially
- therc was a lack of uniformity in toll testing procedure,
However standard procedures for testin: long lines and the
location of faults were later made apnlicables throughout
the United Steates zone.

¢. The mejor maintenancs problem for overhead
plent arose from the fact thet the sams troops had to be
" .sub-allocatsd by arsa or tactical unit signol officers on
missions of. constructlon rehsbilitation and maintenance,
"As there was g contlnuous shortags of suck troops onc or
more of thoss missions had to suffer ané since construction:
or rehabilitation when completed rosulted in positive
physical gains to the plant, thev werc uniVGrsally favored
at the expenag of proper maintenance. )

: 4. ‘Construction battalions and companies were not
a proper source of personncl and enuipment for the performance
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of maintenence missions. Only a small portion of the
personrel and cquipment of sueh units were suitable for
smoloyment opn this work, Whils this small portion was so
engaged, the balance of the personnsl and sguipmcnt of the
unit was usually idle.

55. Personnel.,

a. The lnadequecy of trainesd Signal Corps per-
sonnel is discussed at length in chapter one of Ftudv 112
of The General Board. The shortage of trained toll cable
splicers was particularly mcutc and materiaslly retarded
the rehabilitation of civil lorg heul cebles apngd the es-
tablishment of the theater main linc communication system.
Ag an cxpedient to overcome this shortage of skilled
specialists it was common practicc among the army groups
and the Advance Section of Communications 7one to form pro-
visional cablc splicing companies of splicers teken from
available construction battalilons or any othar source wheres
they could be obtained. It was possible with ths spliocing
tcams thus formed to make survoys end test main line cables
over long distances and to undertake rechabilitetion of such
cables in their entirety instoead of picceoneal.

b. Shortazec of personnsl, cquipnent and trans-
portetion hampered the recovery of abandonsé field wirec and
spiral-four cable. or was adcquatc rorsonncl or equipment
availebles for its reconditioning.

56. TEquibmont end Supnlices.

Opch wire gonstruction was frequently delayed
bacause of shortages of polc linc hardwarc, such as pins,
brackets, bolts, lag-sorews, splicing slecves, transposition
brackets etc. Expedlents, which Wwere necessary becausc of
material shorteres, such as the use of invertsd pins and
insulators and non-standard splicces resulted in maintenanco
difficultics and low transmission quality.

] b. The sup~ly of scvecral types of line wire, 1i.s.
" copper, copncr-wcld and iron, all of which wore available in
morc than on¢ gaugo, complicatcd the construction of open
wire lines with incxperienced oconstruction crews, It was
not uncommon for several types of wire to be used in the
construction of a ailngle line. This lack of uniformity
made balancing of ocircuits almoet 1mposs1b1@ and caused
trensmission defieiencies. Experisnce in this Theater in-
dicated that #104 copper-wcldé wire was a satisfactory linc
wire for usc under the varying opecrational conditions.

c. Within the Zone of the Interior construstion
teams wore tsught to leave wirs and ocabls rccls at the point
where emptied so that they might bec roadily available for
‘use in recoverv of cirocults whoen no longer rcquired., This
practicc was carried over into the Buropsan Theator of
Opcerations and rosultsed ln & scvers shortags of recls, be-
ocause the quantity of both wirc and cabls rscovered rcpru—
sentcd a very small percontage of that installcd, No
additiocnal transportation would have been requircd to haul
the empty reels back to the construction dump where thsy
would have becn avallable for reusc as nseded.

57. Conolusions.

Planning of wirc communication for operaetions
in the European Theatcer was in genoerel sound, although the
baslc tactical plan was not availsble prior to completion
of the long renge signal plans.

b. Roduction of the Theater Chief Signal Officer's
paersonnel requirements by both the Thoatar Goneral Staff and
the War Department made difficult the rcalization of the wire
communication plen.
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¢, Lack of centralizad control of Sicnal Corps
troops snd matcriels in the Cormunications Zone anprsciably
rcotarded developrients of the Therster wirc system.

d. Urcoordinstcd builds of stapdrrd open wire
1lines and improper use of civil undergrcuné cablc werc made
by troops in forward erens.

¢, Neecd for strnderd Armv procedurc for long
linss foult control cnd for thorough training of toll test
nersonhnel was sprerent throughout the operstion.

f. The use of  section of a stendorf construc-
tion unit to perfcrm rehebilitation =nd m-intencnce work
immobilized the remainder of the unit and is therefore un-~
sound.

g. - There wes » continuous shortage of cable
splicers in the Turopesn Theater of Orer:ctions snd those
evaileble were usuelly assigned to orgenizations where msx-
imum benefit could not be obtaired from thelr specialty.

L., An effective wire recovery rrorram wzs not
vosgible within the Theater Lecause of the lack of psreon-
nel, ecuipment and transnportation for tiis purvose,

i. The failure to standardize on a single type
of line wire hindered the fulfillment of the line construc-
tion progrem.

58. Recommendstions. It is recommended that:

a. The Chief Tignal Cfficer of the Unite¢ “tates
Army and the Theater Chief Signal Officer be instrumental
in arriving at the final decision as to the recuirements
for “ignal Corps troops For operztions in any erecifiec
theater,

b. Tn any future active theater of opsrations a
sipnal communication service he established under the di-
rect control of the theater clLief signal officer. Thie
servioe should control:

(1) 411 construction unite not specifieally
allocated to s headcuarters.

(2). £11 fixed plant installations snd ell
opsreting and raintensnce teems or units semnployedé therein,

(3) 411 permanent outside plant meterials
ané flxed plant terminal and repeater equivment.

(4) The cevelopment, operation end peinten-
ance of the main line wire system.

(5) The allocstion or reallocztion of fnc-
1lities available in the main line system.

(6) . Changes to the main lines build.

¢. Ttendard Armv prooedure for longs lines fault
control and toll testing be adopted gad applied.

d. Teams suitably organized and equlpred to par-
form open wire rehebilitetior ané maintenecnce vork be inclu
ded in Tables of Organization and Zouipment of both heevy
consatruction compeniss and cellulsr type units,

~ &. Tables of Crzanization be revieved for the
purpess  of removing personnel of highly speclalized skill
such as cable eplicers, where not ordinarily required for
normal operations. This personnel skhould be poaled and |
made available to the theater chief signsl officer.

) f. S8pecisl cellular teems be orgenized and equip-
ped to handle the recovery and rehabilitation of wire and
cable a8 abandoned,

g. One type of wire be adopted as standard for
open w1re builds.
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' SECTION 2
TRRINAL AYD INTRRNEDIATE TACILITIES

59. General. This section constitutes a limited re-
view of wire communication equipment from an operational
standpoint. It consists of significant opinion and coanclu-
slons arrilved at from observations of the use of wire com~-
suricetion equipment in the Buropean Theatsr, Recommenda-
tions huve been mades periodically during opsretions by
those responsible for the use of this ecuipment to correct
deficiepnoies noted. Nany of these suggested changes are
being studied at the present time in the ¢ignal Corps lab-
oratories in the Zone of  the Interior, Comments tnd rec-
ornené=ations presented in thie section will thsrefore be of
& general nature,

60. Telenhone Switchbogrds. a. Switchboards made
available to the various echelons of command generally were
founé to be inadequate for communication needs, For exanple
the TC-10 certral offies set hes 8 capesclty of only one hun-
dred and elighity common battery and ninety magneto lines,
whereas a much larger cepamcity is required at hesdruerters
normally authorizec this equipment., E&ince no specific toll
switchbosrd, as ¢istinot from ths local common battery typs,
was evailable in the BEuropesn Theater, stencard switchboards
were usually ernloyed for this purpose. Fowever such adapt-
ations were not entirely satisfactory due to inberent design
linjitetions of the available boards. Switchboaré BD~-110,
which ig a component pert of central office set TC-10, 18
designed for use with not more than s8ix positions in multi-
ple. %hen adéitional centrsl office sets of thia type were
vsed in perallel, adsiuate electrical svervision was not
nossible resulting in frecuent interruptions of tslephone
conversstions. It was also necessary to use local trunking
to comnlete calls 10 a subscriber whoss line did not anppear
in the pultiple of the bosrd which answersd the incoming
call,

b. In the ZBuropean Thester a large portion of the
toctionl type common batterv centrnl office sets such as the
TC-10 (or commercisl substituted) were being utilized by
non-trctical headrunrters or else wsre frozen as & pert of
the Thester reserve.

¢, Thers wers not suffioclent toll test boards
aveilable for sdscuate fzult control on cable and oren wire
circuilts. uch of the tssting eguirment wes improvised from
whatever resources were availsbls, :

61, Carrisr Eguipment, Tactical carrisr eguipmsnt
nlayed rn important part 1n Theater wire and radio relay
corpunication, TIts clectrical deslen was satisfactory.
Towever mechanical wesekhesssg developed whan it was used
under field tonditions. Then the ecuipment wes transported
vith the carrying casss in the horirontal position, the
nanels haed a tendency 10 sag.

62. Bepeaters, Hepeatora are essential for satlsfac-
tory communicztion over most long circuits,  The suuply of
such equipment was never sntirely adequete to meet demands
cvon though both liberated Fronch end Belgian repeaters and
captured German equipment were pressed into service. The
supply of this tvpe of eauiprent from the Zone of t he In-
terior was never satisfactory.

63. Teletypewriters. The traffic handled through
teletype communication crennels played an extremely import-
ant part in opsrations in the Turopean. Theater. ' ithout
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this eculpment and associated tzps relay ecuipment the mes-
sage oenter traffic could not hive been handled. This tyve
of equipment was never available in sufficient ~usntities

to meet all demends despite its augmentation by captured
nachines. In the larger headquerters the telebypevriber
switchboard BD-100 was found to te inadequste in cavacity.
Captured bo-rds of 50-line capacity were founé to more
nearly approximate the needs of -ermy hesdcuzrters end righar.

64, Fposimile Bouipment, Little use wss made of fac-
simile equipment in the Europesn Thezater except by the air
foreces for the trensmission of weather mans, The circuit
time requirsd for trrnsmission of ~ictures snd docunente
vas felt to be too great for practical ;urroses prrticular-
ly when the shortsre of high-grade eircuits in the Thester
vas considered. . .

65, Redio Relay Hguipment. Redio relay eguipment
rroved to be extremely important in the Surope=n Thsater.
The epeed with which long cirsuite could he made svsilsble
viith this equipnent mede it so much in demard by the armies
that the @vaileble sunrly wes never entirely asdequate. (A%-
tention 1s invited to Chapter l,"Redio”, where the subi=ct
of radio relay esquipment is givered in grester Ceteil.

66, Conc.usions. The various ihntermediste and tsrnin-~
al wire facilities operated in e generelly satisfactory
manner during the Europesn cempaign., Aside from sver pres-
ent supply shiortages, shortocmings were noted chiefly in
telephone switchboards vhick vere insufficient in size and
" edaptebility.

. 87. Recormendations., It is recormended that study
and development, of Signal Corps wire communicstions ecuip-~
ment be continusd with pertisular emphesis placel on switch-
ing facilities #nd redio reluy eprarstus.

SECTION 3
OFEF.ATIONS

88, ZFsrsomnel. .

@, Telephone Crerators, Throughout the Turop-
"ean campaipn telephone servige generally suffered through
lack of properly trained cper:tors. Yilitary telephone
traffic in t he Buropean Theater of Operations greatly ex-
ceeded thet anticipsted and jreparsed for by authorized ta-
bles of erganization emd eguipment., To meet the telephone
load fraom an squipment stendpoint it was necessery in most
‘of the pajor headcusrters to install mors and lerger tels-
.phone switehboarde than he@ bsen used during the prepsratory
traipring and mrneuver psriods sné %o use evallsble long haul
circuits to grester oapacity then had been the practice, Ti
was found that the authorized operators were generally un-
nrepered to work on the lerger and more complicated switch-
boaris and that heavy traffic loads were being tottle-nscked
by inefficient traffic hendling.. Ap attempt was made to re-
medy these overating deficiencies by on-the-job training.
However a truth long recognized by commsrclal telephone com-
panies agsin hecame evident; i.e., thet men do not -have the
finger dexterity nor are they tempsumsntally adeptsd for
efficlent operation of lerge switchboards., As female opera-
tors from the Woman's Army Corps became aveileble, they took
over the switchboard operetion in some of the larger head-
quarters instnllations and releesed the mele orerators for
use. in forward ersas. . Kary of the women had been trained br
the commeroial telsphone companies &nd were much better
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prepared for their assignment than their predecessors had
been. The service of ths female operators proved to be very
satisfeoctory and in general superior to that of male operat-
ore.

b, Telstypewriter Operators. Telesbypewriters were
used almost exclusively by the Unlted Btetes forees in the
Buropean Theater of Operations for handling telegraphic wire
communications. %While the use of such sqguinment grestly
speeded the handling of a large volume of traffic, one of the
veakneasses in the system was the guality of the opsrators. -
Training within the Zone of the Interior did not adecustely.
prepare the operetors for the work load encountersd and little
practical experience had been afforded them in the use of tape
relay squipment, the employment of which became essential in
the handling of large volumes of traffic. Ths teletypewriter
network was exranded to meet operetional neesds as the armiss
moved acfoss France and into Germany. Uith this expsnsion
there was an ever-increasing need for edéitionzl operetors.
In most instances, this demand was mct by training typists in
telstypowriter operetion. It should be noted, however, that
while tgpevriting ability is en imvortant asset for a potent-
ial teletypswriter operator, such training within itself is
not sufficisnt. Developrent of a rhythmically uniform finger
noverent adjusted to the machanicel spsed@ of the cquipment was
necessary for maximum efficiency in the use of telstypewriters.
This dssirable degree of proficiency in trainine was not gsn-
erally rcached although Ilmprovements were apparent as expsr-
icnce vwas gained.

¢. QGerricr and Repseter Techniciens., The enlerg-
ing of the Thcater of Opsrations as the cempalgn progroessed

- lehgthenoed tclephone lines beyond the limit of unamplificad
transmission of voice currents, BEruipment requircd for-this
ropeatering process excecded available suprly of Amorican rc-
peaters end required cxtensive use of French, Bslgien end
CGorman scuipment. .Signel Corps technicians had rcecivad
treining only in the opsration of Amcrican tvpe eruipment and
freouently had difficulty in integrating forecigrn repzaters
into the wire notwork. Inasmuch as thc transmission guslity
of long heul circuits is dopendent to a lorge degrec on ths
adjustment and oporation of repeater cquipmant, the proficicnev
of the tochnicians was reflceted in the guality of the long
distance teleophone circuits. ‘ -

d. Supcrvision, Ixpcricnce has shown thet super-~
visory porsonnel ers of groat importences in estzblishing
and maintaining the oefficloncy of switchboard and telotypo-
writer operators. Yany of the supervisors wero not groatly
superior in treining or sbillty to the operators they wcre
attempting to direot snd conscquently were incapable of
making appreciable improvemcnts in ths service. Supervisors
should be thoroughly conversant with thce mechenics of .opcrat-
ion and procedurss, have 8 good knowledgc of various circuit
routings and be capable of efficiecntly dlrccting the afforts
of opsrators undsr them, The full effort of & supcrviseor is
normally reriired in the cfficient discharsec of his duty.
However, there were instances in which supsrvisors in gsignal
contsrs were given essignments in addition to that of supsr-~
vision. The fluctuating traffic conditions and the possible
alternate routings requirecd by a fluid wirs situation noces-
sitatcs full-time competont surervision of orcvrators if max-
imum exploitation of tho communicetion systom 1s to ohtain,

89,  Eroccdure. .A uniform oporeting procedurc is an in-
portant contributing factor to the high quality of commcro-
ial tclephonc communication in the United Stetes. A comparablo
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cmphasis was not placed on establishing end enforeing suit-
able uniform procsdures in tactical communicetion within the
Juropeen Theater and there was a conscquent lack of uniformity
in hardling cells at diffcront lieedquarters., The divergcnces
in locally devissd procedures made the cémpletion of long
distence connections a tedious process.

70. Conclusions.
a, raining given switchboerd operators, telstype-

writcr operstors and repeotermen did not adequately fit them
for the job to bs done in the Europecan Theator of Opcrationa.

b. Tolerhone service was greetly improved when
fumale oruretors from the Women's Army Corps verc utilized,

¢. Competent supervisory personncl are essontial
for efficient servics,

4,  Lack of uniform operating proccdures was detrim-
¢rtal to the communication service.

7. Rcoommendatigns, It is recommendsd that:

a, Jlclephome opcrators, tsletypswriter operators
ané rcpeatermen be seleoted on the basis of their edaptability
¢ndé that thoy complete a comprcehensive treining program to
include practical esxperiencc on ell types of equipmont thet
they will b¢ expscted to opersto. )

b, Amcrican femalc operators bs uscd st all largc
tclerhone installations othar than thosc within the combat
Z0NeG,

¢. wualificd supervisory personnsl be amply pro=-
vided at ell communication installotions,

SECTION 4
SFECTIAL FROBLEMS

72, Railwey Signel Communicetion Zystems., a. Applice-
able rcgulations during tEc rlenning phesc of operetion
f0vorloréd” wers not clcecer as to the diviesion of responsibil-
ity botwicon the Corrys of Ingincers end the Signel Corps in
the matter of instelletion, ororation snd maintcnance of
railway signal communication facilities. Ths problem was fur-
thor complicated by the ectivation of the Transportetion Corps
and of the Military Roilwey Service, Burorean Thueter of
Operetions,  during the plannins-par{od.

b. Tho CGorps of Enginoers acecptsd resconsibility
for tho installstion end maintenence of block signelling sys-
tems, The Table of Crgasnization for thoe maintenance of way
coripany of the Bngincer Railway Opurating Battelion included
perasonnsl for the operetion and maintencnce of telophone and
tsletypc train dlspatohing circuits, It was thersfore init-
ially dcceidoé that thoe Siznel Corps wouléd construct or rcheb-
i111tats the rocuired trein dispatching circults. It was
thercfors initislly decided thot the 5ignal Corps would oon-
struoct or renebilitate the roquired train dispatching circuits
end would obtein and turn over the ncecesary tolsphono and
t:lograph torminc)l ccuipment to theo Corpe of Bhginters for
instr1llation, 4ssisttncc on instrll-tion would bo given when-
cver o8sibls. Based on this dedision, & project covering ost-
in~tud Iwtuirsmonts for outside -pl nt metorisis ocnd for term-
in~1 Gouipmont ves initi~tod oné 2pprov-l thersof obtoined froém
the “er Deprriment,

¢. Immedistely aftoer the break-through from Formandy
Toninsula, the Theotsr Military Railway Scrvice took over
rosponsibility for tho construction end rchabilitetion of trailr
dispatehing eircuits. This c¥poriment proved unsucecesful,
Tén davs aftor its initiction, responsibility reverted do tho
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Theeter 01;4@@ Siensl 0fficer who then redslegated it to the
Signal Officcr, Advence Section, CGommunications Zonc. The
latter retrincd this responsibility throughout the belcncs
of the ccmpeign,

d. Trein dispatching circuits vore providsd om & ho
basis of two per military reilvey line in the liberstcd
countries and four per iine in Germany, From “D¥ Dzy to ZC
Lugust 1844, a totsl of 1782 wire milos of thoss oitonits v-s
constriiected Or rehnbilit-ted, nnd in the onsuingz ronth, 9354
réditionrl wirs miles wers rdded, meking 2 totol of 11:155
vire miles complcted in whtt cmounted to ~ two month's period,
since little or no vork of this typz wee done during June cnd
July. Duc to sudden chonges in both the treticel -~pa ndmin-
istr-tive sdtuctions, approximetsly twenty percent of this
viork rroved to bo unneceasnry from n militory strndpoint.

) ¢. In the Buropean Therter, the provisiocn of rril-
wny mgna:} communlcation systoms wos lnrgely = mrtter of re-
habllitotion rother thon of new construction, Such rehabil-
itrtion Wes opon to the some eriticism ne wos normcl open-
wire rehebilitotion or maintenrhce work in the Thenter. A
lorge pert of the personnel ond equipmont of stend-rd slgnel
constructlon units, which wers the rrineipzl soures of psr-
sonnel ~nd equipment to sccomplish the tosk, wns immobilined
&8 being unsuitcd to the mission whilc such work was baing
carried on, Terms of three or four trained specizlists with
light oguipment end o smnll vohiels would appe~r %o hrve boen
ths propsr solution,

73. Pipce-linc Signa) Cowmunicotion Systems. «©. The
problan of supplylng the cir =nd ground forces o the Allied
Expeditionnry Force with rdequate quontities of gosoline dur-
ing oper~tions wes one thot reecived oserly 2ttsntion in »lzn-
ning. Briefly, thc bosie solution ndoptsd was the construct-
ion of pipe-lines ncross the English Chznnel to storrgs tcuoks
loe~ted nenr the Yfrench const snd the sricnsion of thase lines
to outlets woll forwerd ns ropidly os spoedé of construction
~nd toctlcal considsr-tions psrmitted. Ths pipe-line systam
" referred to ran from Yormandy to Coubert, - town south of
© Paris, and esventslly to Mainz, Gerpony, . —nd was o most import-
ant system from tho supply stondpoint, Othsr linss were con-
structed from Marscilles northvord in renr of the .6th Army
Group and from Antworp, Belgium in '« nersh-ersterly dircotion
into Hollend. :

b, Successful opsrotion of those pipe-line eystoms
roguircd the instnllction of pumping stotions epncod npproxim-
‘ntcly eight miles eport throughout the longth of the system
ond the comstruction of storrge tonks cvery forty or fifty
miles nlong the pipo-line. Brch installr-tion of storage teonks
was anlled & Ytepk farm™, Crews to. repair -bresks or leaks in
the systonm hrd to be maintrincd ot the tonk forms, =né tele-
‘phonie communicstion throughout the longth of the syatem for
flow control and plent maintennnce ruryosss wns essentinl,

¢. It wos initislly belicved thot o sctisfectory
pipc-linc telephons system could bs instrlled, mainteined ond
opcroted by the Engincer troops engrged on the project using
signel communicction eguipment orgtnie to those units. The
Signnl Corps was thercfaorc not celled upon for nssistence dur-
“int the plonning phese nor the initirl opurstional shases :
of thssc pipc-line projcets. It wes soon found th't the orgeni-
zational field signol scuipment in usc, ©nd the outside plont
enginesring and construction methods cmployed, werc not pro-
ducing satisfactory results. In tho lotter part of ~ugust
1944, rosponsibility for ths dsvelopmsnt £nd installsotion of
thoe pipo-linc telephone system waos transfer_rad fram the Theater
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Tnginser to the Thentsr Chicf Signel Officer, A stendard
type of plent cancble of mecting not only current but future
necds wns designed and ndopted. Roplecoment of the unsatis-
fretory old pl=nt ond construction of new plont wes storted
2nd Ingineer rersonnel trnined in mnintensance and operating
rroccdures upplicrble to the new-system,

d, The stendard type of plent adopted involved
the use of "rarid pole line'" construction methods utilizing

~n sight-pin erossrrm cnd using eristing poles whersver pos-
8ible, A BD-71 switchbonrd was installed nt each tnnk £
~nd o long distance circuit of 128 copper wire run between
ndjncent switchbosrds. In addition, "perty lins" service was
provided from the switchbonrd 2t ench tank farm to all pump-~
ing stntions controlled by thrt ferm, utilizing o circult of
080 copperwsld wire for the purpose, By switching it was
possible to sstablish telephone communicotion betwsen any
two telsphonecs forming a port of the system,

6. Einece rennirements for Signal Corps cguipmant
materisls ond construction unids for installstion of ths pipe-
lire telophone system aid not develop until ~fter oper-tion
"Overlord™ hed been initictod, they had to be met ot the ex-
pense of cxisting rrojected r-ouircments. This nsocessory
diversion was unfortunate, particulsrly in the ¢nse of ocon~
struction units, the current needs for whick were bsing only
partinlly met nt the time, Sincs the pips line trrvarsed
several - bnsoe ond intermedirtc scotions of the Communicrtions
Zoneg, difficulty was further experisnced in sllocating rnd
shifting msn and ecuipment betwssn those scetions., This dif-
Tioculty was occasioned by the organizrtional structure of .
the Communications Zone &nd methods of opérntion which dolog-
2tod completc arun responsibility to sccetion commendere It
therefore wes nocoesary to securc officizl commnnd chmnnel con-
currsnce for intor-scction cetivity, which rotivity, in most
enscs, wos of no concern to the oroe commendsrs involved.

74. Sipnsl CGommunicetion Foeilitios for the Pross.
wes not until inte in tho planning phres of
opsrntion "Overlord" that any proper npprocic tion of the meg-
nltude of proposed sipgnal communicotion roguirements for tho
Pruss wes obtained. These proposed rcqulrumonts were such ¢
%o clearly indieate thot thoir grovision would roquire uithhr
a full time allocstion of - consic¢er~ble number of rndio fre-
gusneisvs ond wirs chﬂnncls, or ~» ghoring of a still grenter:
nu~ber of both, to the scriocus detriment of forsscen operations.
ol necds. 4Associcted with this. problom was the problem of
prcss ccnsorship,

b, It was d&clded to establish osnsorship facilit-
ics nt ormy end higher levels and to prohibit filing of pross
treffic for transmission by eluotrlcdl meone bolow army hecd-
qurrters, A minimum number of radio fregquenciss wns allocated
Zor press usc, and full time teletypewrniter channels included
in plons on the besis of one chennesl from erch nrmy to army
group with © more gencrous scnle from nray groups to the rezr,

rovision wes also made for hondling a fixed maximum of press
traffio over operrtionnl cirenits when c¢ilreumstances permitted,
The provision of nll the preceding faecllities was subject to
non«~interforence with operational needs, Stress was lnid in
=11l plrns on making the maximum use of motor and air messenger
facilitiss by the Prsss in order to dccrease the lond on elec-
tricnl facilities,

¢c.  During opcrﬂbions, there were.many pcriods when
it was impossible bto provide press wire fneilities on the
plonncd scnle due to the limited number of wire channels
‘vrllqble cnd urgent operstioncl need thersfor. Continued
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pressure was placed on the Signal Officers at all echelons

of command from Supreme Headquarters down to armies by Puh-
lic kelations Officers and others for an increase in press
wire facilities and in allocated radio freguencies, Such in-
creases were granted whenever possible; however, to have sc-~
ceded 10 every demand would have meant jeopardizing the suc-
cess of the operation,

d. TProm a signal communication viewpoint, it would
appear that all-inclusive plans for the Fress were not given
early enough consideration and that the possible effect of
press requirements on the tactical electriocal communication
gystem was not fully understood by the planners. The only
reasonable solution to the problem would appeer to be & re-
duction in the authorized number of war correspondents, con-
colidation of press dispatches into a "pool® dispatch et
the various levels of cormand from army headcusrters rear-
ward, snd scceptancs of only such "pool™ dispatches for
transmission by  electrical means. &lectrical transmission
of other than "pool"™ dispatches could be undertaken at the
lowest headquarters in the chain of command at whieh solid
and adeguate facilities to the reasr could be depended upon,
such dispatohes bpeing routed thereto by air or motor nessen-
ger. However, to have such procedure adopted in any future
nma jor operation in which we may become involved will reguire
indoctrinaetion not only of the major press associstiens and
news agencies but of the Press as e whole,

e, In operation "Overlord”, certasin rress ratio
terminals were ecuipped and manned bv perconnel of cormercisl
radio orereting companies, while Signal Corps personnesl was
get up in Public Relations operating units to man army radio
and wire terminals handling pursly press traffic. All of
the personnel referred_to above was under the operational
control of the Public Heletions Officer of the heedquarters
concerned, who in turn called upon the Signal Officer for
additionsl help when the need arose. The split responaibility
of such an arrangement 1s believed to be organizetionally un-
sound, Expsrience demonstrated that only militery persbnnel
ahould be concerned with signal communication lno en agtive
theatar (with the possible srception of major resr signal
communication centers such as London and Paris in the Zuropean
Theater of Operstions), and that the Signal Officer of e head-
quarters must have operational control over all signal commun-
ication personnel and means assooiated with the heedquarters.

75. Control of Civil Signel Comnupication Systems in '
Liberated and in Ceptured Bnemy Territory. a. As mentionsd
earlier in Gthis chapter (Section L , signal communication
plans for operation "Overlord™ contemplated the uss of the
civil long distance underground cable rlant of ernemy-occupied
countries and of Germany, together with associated repeater
stations and terminal installations, as the backbone of the
“Overlord”™ main line wire system. Plans also contemplated
the use of such other indigz:inous telsphone plant as would as-
sist in the development of the Theater wire system, and of
indigenous fixed radio installations. '

b. Inasmuch as wire Dlant lcocated in eremy-dccupied
countries was government-owned and prior to the war had been
governmentv~orerated, it was necessary to reach an asgreement
with the govermment-in-exile of eesch enemy-occupied country
with respect to the use of these facilities for allied milit-
ary purposes. OCertain of these agreements, insofar as they
covered operational points, eppear as appendices to Pert I,
Signal Instruction, Operation "Overlord". 'In general, they
permitted full rehabilitation and use of civil plant and
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assured all possible assistance by the govsroment concerned
in the form of the loan of avalleble sdministrative, engin-
gering and operating ateffs. On the other hand, minimum
civil locsl and trunk needs were to be met as rapldly as oper-
ationsl requirements would permit and use of the oivil plant
for military purposes was to be accounted for in detail for
purposes of reimbursement.
¢, Full use of such portions of the government tele-
phope and tslegraph staffs as were availehle was made in all
cases, Qualifed offlcerq from these staffs were assigned for
liaison purposes to Supreme Headnuarters, Headquerters Commun-—
icetions Zone, army 'groups, anc in some caass, armies., They
were of great valus in the surveving of fscilities in newly-
liberated areas, and rounding up of bursau nersonnel in all
areas, and the obtaining of plant and engineering informeation
not otherwise available. )
d, Difficulty was encountersd throughout the oper-
ation in turning baok to civilian agencies trunk facilites
roruired to reet minimum oivil needs. This was due to the
fact that the trunk cirouits involved often ran through one
or nore base or intermediste sections of the Communications
Zone and- through one or more army zones, and that the proced-
ure and chennels for requesting release of circuits and for
the clearance of such a regusst were nsver ¢lesarly understood
by either the c¢ivil or militsry agencies concsrned. In many
casca, obtaining the release of a circuit whose rslease should
have rsquirsd a matter of days took Bevorsl weeks of corres- -
pondence, teclephoning and personel visits on the part of those
intcrestod. The submission of requeosts for release written
in bulk form, that is, covoring e large numbsr of non-associate:
circuits sprsad over & wide erca, inevitebly rcsultced in po
final gction bcing teken on any included item, '
€. The rcquircmunt for a detailed accounting of
the use of civil plant for military purposes wes impossible’
to mcet in full, and required many man-hours of work during
operetions which the verious heasdqurrters concerned could 1ill
afford for suchk a purposs. From 2 bookkesping st.andpoint
other faoctors such as proportionate amount of time put in by
civilian cmployece in mecting militery ae compared to civil-
ian nesds, rehabilitetion and augmentetion of plant by tho
use of ellied military pcrsonncl and metcriels, ste,, must
also be considored. It 1s felt that some simpler initial
sclution could have been arrived at vhich would heveobviated -
this unneccssary and fon-productive featurec,
. roblems similar to the preceding arose in
Germany prlor to V-E" day, Reichspost telephone and tele-
graph psrsonnel found "on the job" (usually in limited numbers)
were, after scresening, willing and in most cases anxious to i
asgist in getting both local and trunk plent back in opuration.
Iilitary supervision was provided at all installstlons Mo
civil trunk facilities were authorized -nor circuit-usc ae-
counting recuired.
76, Conclusions. a, Where a project may ir.WOlVG rc-~-
guiremcnts for signal comnunication, the arm, service or
agency responsibls for such planning cannot be counted unep
in all case¢s to undertake early coordination of its plans
with the Signal Corps. This is often due to 2 lack of know-
ledze of the capabilities and limitations of signal communic -~
ation means,:
b. Fersonnel, equipment and matcrlals requlrod to
mcet a signal communication requiremocnt which has not dbeen
nnversd in plans can only be furnished at the expense of planne
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and appreved projeats, In such cases the plappec ana approveu
nrojects suffer,

¢, The provision of speclsel signal communication
fecilities such &g thoss covered in this section was not econ-
omically effeoted due to lack of centralized control over
the planning and implementation egencies concerned,

-4, Demandsfor signal communicetion facilities for
the Fress during operstion *Overlord" were erxcessively hsavy.
To have met them in full would, in sll probability, have so
reduced and interfered with tactical fecilities &s to have
nleced the success of the operstion in jeopardy.

e. Agreements with foreign governamsnts covering
the use of thelr civil signal cormunication nlents for milit-
ary nurposes prescribed an sccountins $oo detalled in neture,
Trocedures for recuesting and obteining reletse of rortions
of such plants for uvuse in connection w1tb civil administration
needs were not affective,

77. Recommenéations, It ie recomnended that:

a, The Signal Corps be sdvised, at sn early cate
‘in thre planning stage, of thoss prcjects for which they may
later be called urnon to provide signel communication facilit-
ies.

b, In any Tuture thester of operations, the theater
signal communiceticn service be charget with responsibility
for the provision of special sigral communicztion systems such
as those rsruired by railvays, plpe-linss and the Tress.

¢, A further and more detailed study bes made of
the problem of nress coverage of an =c¢tive theater of opsrations
and of signal comnualcation recuirements ipcident thersto,
“with & visw to sstablishing = yardstick for use in future
planning for this servics,

4. Any futurs agreement with s foreign governmsnt
covering the use by United States foress of its civil signal
communication ~lant in en sctive theatsr of opsr-tions sveid
any satrict recuirement for cGetailed accounting incident to
the use of such rlant.
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proved to be Bhe Lost ccourzts .nd ropild txond of slece
tric 1 to:nspission of tr. fic in the Furcre-n Theater of
Oporsticns, the efficisicy in h-ndling this tr.fiic in
31zn 1 cunbers w.8 lowsrud by vhe laok of unifoiiz proced-
urs przeticed. The looss org.nlzzbicn of bhe Signal Coll-
imnic tions gystbe.. throughuut tic tsoter Gid not proviﬂe
tlie coordin:tion and st.pdordization of policivs :nd pro-
cedures Togulanbe to efficroent operstion. The prep.rstion
of auitsble proo.durcs pres.nbts no grezt probvlai; however,
Their uniform ag.lie.tion rojuires & well-knlt org niza-
tion :nd fima dircetion.

8l. I3b:ff lreggsge Control., The previration, edit-
ing =nd loo.1 aistributlon of ricss.zua is not ¢ respouslb-
1lity of +he 31gnal ccitur. Norwm:lly o 3t-ff ilussage Con-
trol or _.&Jutant Genorol C:ble 3deckion woe estqblishod at
the larger ke-dyusrters for this surpose. This office ol-
80 :zintzined the files of 511 e:ble corrusrondence. Close
coordin«tion 1s to vhe imbual 2dv.nt.ge of bota the 3ign:l
Center wnd tha toff 'usssge Control to :vold gucurity
viol -tions »nd sbuses of riccdcnes cligsificaticna., The
Oryptogr thic Jecurity O0fficir c.n b of w-terisl ald to
the 3t=ff Lo8s:gc Control Officur im preventing sccurity
viol:tlons .nd should work very elozcly with him.

82. lLobility. ‘jorlu :r II is without proedient in.
ropidity of novemnt. Bhe more ripld the movupent the
grooter are ths duisnds suide on signel comanio.  tions.
There 13 o necd for st-né rdizsd instill:tions of our cor-
munie tions equiyment which will swice it 48 noblle nd
flexidble L8 the herdgyuarters it scrves.

B84, Conclusions. u. The Jlgn:1l Oper:tions Baitt«llion
vwhen cugacntod 9y so,oste signal Compenics and eclluler
teaies ugually locked howogineiby :8 wn o.ir:ting team.

b, sorgomicl uwdsigined ror 8igndal cuLbir Ogel -
tion were woorly fo incd in goner:sl and were not oriunted
«~3 to thouter comrunic btiony ,roblois :(nd procodures.

¢. The Jignel Cunter 0fficer should be » Lem-
ber of the 3ign'l Officer's stuff :nd his dutics should be
limitod to the vierubion of the signsl ceubter. -The con-~
m-naing offliccr of the Jigiel Ogcr.ticns Hitt:lion should
not be uged for this ussignuent.

G, For offici.nt siszn:l cawmnic.ticong, sten-
@.rdizcd proocvdurcs should be enforcud throughout tho
»ricd Perecs.

¢. Close coordin-.tion betwecn the sign_ 1l cun-
ter pd the 9toff lwssage Control is ¢asential.

f.. The dcvelowient of nore cfficient .nd o~
bile sign:l center inat 11 ticns 1s neoeded.

84. Recouc.cnd -tioniz.. Tt i3 reecor sndcd th't;

d+  adninigty tive control of unlits ; .rov1ding
peresonicl for gignil gentor opsr-tions bu o rerolsed by
group heudyunnters to be 3ot uy for thet purposec.

b. The training progr m b exprndsd to in-
clude spceil.lized instructiona for opcr.ting '.nd sujer-
visory porsonnel for gignsl conicrs 4t high lcvel nG:d-
ﬁuarturs.

¢. . The.ster 3ign. 1 Speoiolist Triining Fool
be org-nlzod ¢t Thortor HecdiuuTtors to srovide triincd
suspleuontary : nd/or ruyl culent scrgomsl for The tor
md lower comnd aignsl cohters. |

d. The .dignal Coentor Offiocr b o wdmber of
the stoff of the dignsl Officcr with rosponsibilivics
lnitecd to the ozer:tion-l. control of the signul centor.
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.. Uniforn sign-l opsr.tions procedurcs be
¢8t.blished -nd enforocd throughout the .rmeé Forovs of
the Unitcd 3t.tes.

‘ f. Lobilc sign:) centers be deslgued snd
authorized to incorpor.te :ppropriwte modorn comanio..-
tions cyuipment in on ingtellotlon s pobile us the hoe.d-
quarters which 1t scrves,
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GLOTLR 4.

HISSENGIR SLRVICE

85. lessengsr gervice, General: &. Rsguirement.
Thure i3 a requirenent for megsenger service at all head-
quarters, from the lowest to the highest. Usually the
most rapid available means of transportation is employed,
consistent with thse security of the megsenger and the
traffic he is carrying. Tii the lowest echelons the
megsenger usualily travels on foot. licssengers serving
higher schelons may use pursuit eiroreft, metor vehicles,
boats or any other mechanical means of traisport that
beat fits the purposs.

b. Jyutem N.gessary. Iu lower eschelons, dlv-
isions and corps, the provision of messenger derv1ca prescnts
no difficult problems. at hizher headquarters, such as
arny, aruoy 5roup,“theater,.etc., the problem is comp-
licnted by the long distances separating headquarters,
amount of message traffic to be handled and lack of
uniformity in both system and mithods employed by the
geveral headquarters concerned, In the Buropsan Theater
of Operations, the magnitude of the problem and it in-
herent difflcultiecs were not visualized initislly and ag
a congsequence bthe gervice grew and expanded in a manner
which, in many instances, was dictated bg oxpediency
rather than logicsl, cfficient planning. That the
gysten operated as well as it 4id 1 a sribute in the
main to the regourcefulness of many Junior officers, the -
physical stamine of many -nlistecd men and the dqurability
of th. Jeep.

¢. Organization. T.c orgenization of an elf-
icivnt thester w%ﬁa MESIERZLT Jervice pr.sents no great
problumg if th. several basic factorsg aff«cting such
8ervice are r.ocognized in ithe beginning and catered for
in planning.

86. Factors Influcniing a T.uater Lissenger Servicu:

&, L0 thC Lurcwsen Theabil of Operations The
RMES{LNELT gcrvice coverdad many thousands of syusre mil.s
of territory. It opcrated uracr wony s2dverse oconditions
such as icy rosds, poor ronds, roads crowded with troops
and supply trausport, all sossible conditions of wuather
and in some instancus subl.et to attention frow enenmy
aireraft. .3 with any ormunizstion which follows an un-
plannced growth, many dcfizicneies beocam. ovident. These
were corr. ¢ted ss they arose, provided they were sup-
ceptible of corraetion without interforing with or halt-
ing operationa. Unfortunat.ly, howcv.r, many Y-u‘.‘omus, tho
ncgd for which wag: =ppariut, could nct b, pliecd in
ope ration bcenuse of this latter factor.? As the survice
continucd, the basie reguivenents for an «fficicnt thuator,
MCgacnger servie. bscams aspariat,4 but these werc
n.ver fully met in actual npnration duc to the dislocations
their instltution would have coused.

b. Ixpericnce in the Iurépean Theater of
COLTﬂtiOnS indicatcs That The TOLLGWANE ¢SJenbicl Inctors
should bo considered and catired fo. well in advance
of the actual installotion of a lorges me Jsunger survice.

(1) Lieasenger scrvice breaks down lagio-
ally into two categories, il.c. Trunk 3crvice and Locul
dervics . 41l trunk Gervice routcs should be under the
control of the Theater Signel officor whili Local Service
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Routes should be under control of the local 3ignzl
¢ffic.rs cuncuried,

{2) It is casintial that thire be o uniform
metho.i of regulating both Trunk and Local ifuss.nger
gervies. ., general Standing Gpercting Trocedure covering
points cormion YO ail messcngur scrvice 38 a nocessity.

(3) 4 ~a3t.r locstor system should b ca-
tablished at the highcgt wadguartors and sueh pores of it
28 ar¢ nceessary distributed toe lower sehelons.

. {4) asdequote personnsl and trunsport should
be provided. ‘

87. Trunk Survice wnd Lucal Service:

A, 1 thu Inbur. st of ioonony of puersonnul ond
equipment, a8 well as ¢ffizi. ney of omsration, <¢xpcriunce
duemonstrated in this theat:r thet behind ATmy Roar aren
boundarics there should b: a "Trunk bsgenger 3ervie. ™.
Bricvfly, Trunk licossenger J.rvice upy be deseribed as
“threugh™ swervicu betw. wn large ariag or concentraztions,
conducted in a manner similsar to "trunk ewltehinz? in tho
tilocphone sorvici. 'Loenl lissacngey Servicc may be de-
geribsd as that scervice which providses mess.nger dclivery
for a given arcea or concensration of units,

b, In the rear arca where th. situation is re-
Iatively stable for significant periods of time, the nest
officipnt nnd ecoonomicul m:thod of eff.cting physical
megsage dellvery is to ¢stablish throughout the arcz: a
series of fixced locations between which me3senger runs are
mnintained, Each such fixed locntion should be s pliced
s8 to conveniently sorve the moximun nuuber of crganizations
4t or near such locotions. Socheduled scrvice bebwewn thise
fixcd loeations should be determined by th. scount and
urgenoy of mesgag. traffic hondl.d. These units providing
loenl medsungir Survicu within an area served by a trunk
gystem would deliver inter-arua traffic to suen stotions
for dulivery., BSuch a syst:sm would, for cXample, slininate
the duplication of messchgey rund such as warn_;stﬁhlisrl}cd
in this: thenter by the sdvinec S.etion, Comnunic-ticns Zone,
Twulfth army Group, air Foreu unlts and olhers, 211 of
whioh traversed the seme 2. For prcp&.r.s‘ldministrz‘clcn
and coordinatior thia Trunk liessenger SiIvice should b.f\ ]
mode A respongibility of the Thuiater Sienz) Liffiq»,r. The
veteblishment of such a systum would not pr.clude th. usc of
spucinl meagingers for int.r-ared gerviee by any un}c o nd
provided th. urgency warrmabod, ithin = given ‘?:I‘i;.1,_:.n
particularly in the combat zonc, the measingeT s_urxipg
ahould be 2 regponsibility of the looxl Signal offic:r .
concerned, na gp ¢d of delivery in such are.8, 18 ip;_..oSt.-.

4o yolume handled, is ususlly “the prudomlnant‘fne or;

88. Uniformity in Proccdurc: 1. Since acveral .;Er—
vioes wery opernting indep.ndont mCSScageT sysgaméhfzn
since no overall procudure for tho onI“-"’iC’ng 1igw*d that
gystoms hod cver buol draws Up, it n'atur'-.ll:y o o ; bl
differences in operational procedurc Gxis-:i'iud- R ot o6
was ni.c.88ary to route traffic over gyatoms sggga‘». tg i
than one ageney, doleys weru _foiiluf»m"lf{ incurred Auw :
divergcnoe. in methou of tarminr:l, lﬂx._x_ndl.n‘né:-lﬂ_‘rﬂmmbl'3 180

‘ b, Laok of upiform system was Be 0 jut ant
to differencc iR WOTKINE Agrc.MuNts betwion the CJut e

- k ot the scv-ral hondquariors
Genornl snd the Signal Offleur Q Toiaton of

rncd.B Those loonl ndjustments ond divid :
concarncd. Nno: - . poded mainly upen the
dutics nnd rosponsibilitics werc Jncerned yd the nmount of
Pkrson\:liticsj_gfbth“tgngig‘xj{dgglguggorm tne dutics invelved.

nn.l avallable 0% - - . X n
?Zr?ﬁgm be parvothctically added here that neither onw had
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sufficient T/0-pursonnsl to ade uate e S
duties imposéd. Since the .probcllam o%ytgxi-igghingigi.
and other incidental items 1 not immedintily imengoeo®’
it is nelther neccssnry nor desirable toap;usorib,“ veds
"8ystem" ot this tiue sinee any Teasonable systen will
work satisfactorily, The point which ig emph-*sigv»-d ¢how—
&ver, 1s th. necesaity for preseribing o systenm r‘;d’nmfim
thls system observed unifernly throughout the scrvice,
The systen should be pregeribed at Theater 1ivel boscd
upon frotors coruon throushout the areq, 11 thr’..se; Jpr w43
of the systenm conmon to Lvery herdquartcrs should be -
Dubliggad in t Standing Uzerating Froesdur.

- Loster Locator 3ystem: o, Tp conbit it:
are frequently meved. Fos Security purposes thx’ :ﬁ:gé
geographicsl location of units is gunrded. If » muadengir
is to deliver » mosange to a wnl+ he st know where the
unit is loocnted. Th.se fietors point tec the nscessity for
an overall locator system.

b, Herc ngein, ns in other phrases of Jhu un-
coordinated meSsenger sorvice built up in this The vt r,
Gach headquarters dttomptud to work out its own solution.
These abvtumpts ringed from the sketchiest, incffeetusl

- tfforta of some units 4o slaborstc -nd cumbersort systems
used by soms other units. The deslrable soluticn 1ics
Bomewhere botween these extromes., ith on integreted
theater measenger service the responsibility for rr-in-
taining o muster loestor filc should devolve upen the
Theater Signal officer, licthods of gnthering the nc-
ouesary Iinformution to ki:p the file sceurats rnd current
will be dictated by the ctigencics of the nomint ~nd ony
system ndoptecd should bs sufficiuntly floxiblc to provide
for adjustments.

. Buch B:rts of thig jistir Locator File =z =re
neeegsary for uni¥ Bignnl 0fTicers To operntc should bo
rogularly disgtributed bo them. 3Signal 0Fficers ot echelons
bolow Phoataer level should be relivved of all re-
aponsibility incident to lscnting units othor thin those
composing their own force. :

90. Fcoersonnol and Transport: a. The necessity for
providing adequato peraofnel and transport to support the
required musgsenger scrvice is ixiomstie. This personncl
should include sufficivnt administrative speeisnlists teo
provide housckicping overhe:d., In this Thoater, the re-
guiremwnts for poersonncl nnd transport were underestir_szztcd
by at lcnst 50 pereunt. Tois phase of the situstien is
made o mntter of record in pussing only to indicatc the .
difficultics of esgtinmnting messcnger servicc_requifenxcnts,
and to warn against . the tsndeney to underestimrte in the
abssnce of factual supporting data.

91, Conclusions;

The most effloient and economical res3senger
Sservice can -only be provided on & Theatag basis. The
system should be made a responsibility of the Theater
Signal Officer and all detalls of operation incident to
Trunk Service determined at Theater level, together with .
those detmils incident to local service which are nece3sary
for coordination. Operation of local messenger service
should be made & responsibility of the local 3ignal C(fficer
concegg?d‘Recox.unendatinns: ‘a. Tue Tieater 3ijnal Officer

. . Tor:
s}muld be ?i?pogizbﬁstallation, operaticn end maintenance

of ‘an integrated meéssenger service operating truck routes
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down to army level., This servics should be augmented by
the local messenger service by local conmanders.

{2} The establishment of a Laster Locator,
3ystem, the keeping of such system current, and the
distribution of such parts thereof, os are necessary to
lower echelons.

(3) The preparation and distribution of a
Stending Operating Procsdure to regulate all messenger
gervice in the Theater,

b. Tables of Organization and Bquipmsnt for
larger hesdquaTters should be rovised up upward to provide
adequate personnel and transport to support the necessary
mes“enger service.
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_ 93. General. TFor the purpos i
1ysis of Sigoul Corgs photoggapiicecgzeigégv;?gtat an ans-
Wol, & number of conferences were held with th he perozean
of this aotivity in the European The.t tnose in churge
listed me N luewter. Oi_icers and en-
n congerned have been interviewed and ~ds
been exemingd.l Despits the lack of unanimit rchLd? i
among those interviewed, the 3ignal Cur : % of opintcn
sonnelfggeiied had nany thoughts that wgzlﬁhgogéigﬁﬁig Egr;
more & edent and logical phot s ; -
of their disagreementgis 8 ﬁaﬁugﬁiaﬁﬁiﬁlzrﬁﬁniﬁatt°n1 LPCh
and artistic uspect of their profession xllowe echﬁéoul
been made for thgse faotors, and the foilo%ing 3?32335233
:;gig::gg? what is thought to be a composite of the ideas
94, Jignal Corps Photo snd 3 “The Lyr
Pictorial Serv ce—IEE?hL aZc rinhic %ﬁe?ﬁingigg' The hony
gnal Corps charged
with photography., It has headguarters in “Jashington, D. C
where its chief is & pewmbar Of the staff of the Chief 3iernal
Officer. It operates a photographic scheol and ;aui_mﬁgin
dsvelopnent laboratory et sstoria, Long Isiahd Hew g i
Within the %Luropean Theatey of Operations the’sgaff ;ﬁgéc—
graphic organiaztion consisted of s Photoéraphic Cfficer
with an appropriate staff section at Supreme Hezdquarbers
Allied Lxpeditionary Torce, each army group and afmy ;t
gach of these levels, the Yhotographic (fficer was 05 the
staff of the 3ignal Officer of that echelon, - Signal-cofps
photographic units at each of the echelons were directed
by the Thotographic 0fflcers in the sccomplishment of their
migsion. Within the individual armies, en officer from the
photographic company was normally sttach-d to each corps
hendquarters to serve as photographic officer to guide the
aetivities of the photographic teems attached te the orgesn-
izations within the corps.
95. Pre-—invasion Ilaus. .
a. rrior to "D-Day", plan32 were made for 3ignal
Corps photographic units to secure ground photegraphic cov-
erage Dy still and/or motien piocture of all important everLts
special operations und ingidents of & nilitary n.ture thut
tcok pilace within the wesigned zones. It was planned that
the pictorial coverage should:
(1} Gonvey militery information to command-
erg and to the War Department’
(2) yrovide ' ews photographs of publicity
or psychological warfare volue;
{3) Provide a historical record of the war;
(4) Provide phobogrephic identification.

Service.
96.. Assigoment of Thotographic Companies.
a, ignal Tures To.wtographic Counpanies were #gs-
signed to the armies as follows:
{1} 185th Signol Photographic Company

agsigned to First army. .
(2) 166th Signal Photographic Compory

assigned to Third army.
(3) 163rd Signal Puctographice Company

assigned to Seventh Army.: :
(4) 168th Signal Thotographle Company

agsigned to Ninth army.: ,
(5) 196th tignal Photographic Compaly

naglaned to Fifteenth Army..
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b. The 167th signal Fhotographioc Company and the
3264th 3ignal Jervice Company (Photographic) were assigned
to Twelfth army Group. Tesms from these two ooispanies as-
sisted the seversl army photographic oocmpanies whenever as-
sistance was required within the arwy areas.

97, Organization and .mployment of a ¥hotographic
Cung:any ., :

a. The 3ignasl Photogrophic Company is orgaenized
ag a headquarters platoon, a laboratory platoon and an as-
signment platoon. The hecsdquarters platoon contains a
supply and maintenance section whose duty is to furnish
ond malintain equipment and supplies for the compeny. The
* laboratory platcon opsrates a photographlc laborstory for
the processing and printing of all astill ploture negatives
exposed by the various units of the company. It is equlp-
ped to perform copy w.rk, make snlargemsnts, produce lantern
slides and cilier kindred types of work norrnlly performed
by a photographic laboratorry. The assignrment platoon was
originally designedd to be broken down isto thres corps as-
singment units, nine divigion assignment units, two general
asalgnent units and two identification units. However, it
was found in aotual opserations in the Lurc.ean Theuter that
this number of units was sften insufficient to meet all
needs and that & more flexible arrangemcnt wes desirable.
Therefore the original unit arrangem.nt was often changed
to flt loegl requirenents, Combat photographic teams of
from two to four men wert most oownionly used. The four man -
team, consisting of two moetion pioture photographers, one
still picture photogrupher =nd & chauffeur, was considered®
‘the best arrapgement. A chtnge in Tuble of Orgonization
11-37 repoved a large number of chauffeurs from the company
authorization, This required the use of a photographer for
a driver, vhich reduced to some extent the photographic
efficiency of the company. It :eant thet the drlver-photo-
grapher, upon reaching the mosgt forward point thot the tear
could go with the vehicle, either remwined with the vehlele
2t the expense of the photographic mission or left the ve-
hicle unattended., The latSer notion was genernlly in viola-
tion of standing orders. .

b, The normal _»ocedure was to atiach combat
photographic teuns ta the various divisions cnd other major
corbat organizations of the army for operational coverage.
Frecegsing of film and replenishrent of suppliss was done
by the photographic compuny usually loomted near army head-
4quarters. Obther than this, the photographlic team operatved
independently of its psrent company -nd beocnrme more a part
of -the unit to whlch it was attachsd, Teanwork between the
several coubat photographis tenms of the photogruphic com-
© pany was sgeldom necessary or present. ’

¢, Experience scened to indieate thoet the photo-
graphic company wan& not tha best orgnnizatlion to accomplish
the combat photographic mnslon. There appeared to be no
logic:l renson, from an opusrational standpoint, for group-- .
" ing photogrzphers into o singles organization since their
cctivities were not Bueh ug to require teomwork or ccordinated
setion between the individuanls of the orgunization.  From
an adpinistrative atandpoint, many other rrongenents other
than the coupany organi:ation would h.ve worked ns wall.

As a motter of fuet, cexperience would appsar to indicute

, that grouping photogreaphers into one orgnnization wig por-
hops one of the mogt. difflicult structurcs within which to

opernte a8 far a8 centrol wng concerncd., For exsmple, in

the movenent of divislons from seotor to acetor, there was
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a constant necessity for changing photogrephic teams to re-
tain the integrity of the several photographic corpanies
within their redpective ormy areas. In pony instances,
after the combat photographlc team had worked with a given
organization for a period of timE: theyebecoms fenbersd of the
femily of this organization, assumed somo of its esprit

and were consldered members of the team by men of the organ-
izatlon itself, Neither the photographers nor the organiza-

‘tion to which they were attached looked with favor upon
chonges thus made neocessary. Combat photographic teams were
of necessity gepzrated by thirtsy te forty miles from their

parent organization where laboratory facilities for dev-
eloping were normally loeated. 4 signigicant perlod of

time slapsed betwicn the time the photographer took his

. piectures and the time the finished prints reached the honds

of those who were intergsted. Ths photographers themsclves

were often uncertain as to whether they wery toking propsr
pictures or correotly exposing their negatives siace no
formasl errzngemncnts were nade for them to sec the results

of their work and rnke adjustments which might be nc.ded.

(In most lnsbonces prints of pletures were furnigshed Division

Signal Cfficers and photographers could view thulr work in

his ogfioe. This, however, was a local .rroageient in each

CRSG.

‘ d, The rczotion of the photographlice compeny
cormander, as well as the photographie teciis whieh constituted
his orgonizztien, appeared to be that they laeked dircction.
No one t0ld thom speeifieally what photographic coverage
was required. The general pr.ctice of ~ssigning photographie
teuns to divisions resulted in these tonms bedlng shuttled
forward by the usual linoe of coum.nd through which they

288ed until they finally found themsclves in the feorward
combat arcsg, From this point on the tuam wia generally
left to its own initiustive as to what piecturcs it should
take, By thce rather inforrml arrangerint that :ttached
combat photographic teams to divisions, it was not unusuul
for commandsrs to huve no knowlcdg. of the prescnce of such
teams,  Coimanders were in gencral, unfamiliar with the .
posaibilitics of photography as = tactical aid. -Since
coribat photographic tenms wore connnnded by © licutnanant
or a senlor non-cormissionad offleer, and sinec they opur-
ated well forword, these possibilitics werc often not brought
to the attcntion of coiiwndcrs.. The photogrnphcrs thomsclves
folt that they might have beon mors galnfully cmployed if
soneone ln suthority had be.n ictercsted in their work wnd
had sn understonding of the nature and possibilities thereof.
£#8 mentioned above, ths lapse of time betwien the taking of

_plotures nnd the time prints could be viewed cro-ted in sone
inatances g feuling of futility. The processing of motion
picture film required extonsive laboratory fcilitics ong
was done in the Paris arce some three or four hundred milcs
in the reer of the final combat zone. liotion picture photo-
graphers therefore never scw the film they exposed without
spaeial arrangements being made . to gend them to Paris for
this purposs.

e, The photogruphic compiny 28 org.nized under
Table of Grg:nizotion 11-37 lsacked personncl ond equipment
for portrait work. In headquartcra the size of an rmy or
lorger, there will alwnys be a demnand for photographlce
portraiture.  Ilowhere dosgs it appsar thnt provieions wore
tnds In tables of organization for personnel or equipkent
to furnish this service at any eciclon. The task wrs ad-
ejuntely performed but at the oxpense of both photographors
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and equivment diverted from other hurposes.

f. The editing of motion plcture film like-
wise reguired the full time of » large number of people.
A8 in the case of portralt pictures, no personnel was
specifically provided in Theatsr photographic organiza-
tions for this work. Its performance also was accorwlish-
ed by personnsl diverted from other duties,

¢8. Employment of rhotographis Tersomnegl in Rear .sreas.
gy Tﬁg 3508th Jignal Jorvice Battalion (FHOLO-

graphio GH ) was assigned to hsndle photographic needs in
the rear areas of the kuropean Theater. It operstsd in
LonGon snd raris., at thess two localities large labora-
torics were esteblished to process all motion plecture film
expogsd by Signzal Corps photographic personnsl in the
Theater and to handle yusnbity reproduction of still pic- -
tures, The demands for portrait work at the Theater Hoad-
quarters was on a large scales and rsgulred the asgewmbly of
a considerabls amount of suecial eguipment.

: _b. The rhotographic Officer, on the staff of the
Theater Signal Officer, hsaded the Theater army iictorial
Jervies. His orgenizsticn handled the aduninistrative mat-
ters incident to assuring an adeguate flow of photograph-
ioc supplies and eyulpment and certain persomncl matters.
The Fhotographic O0fficcr was charged with the fulfillment
of the Signal Corps' photographic responaibility. From
conferoncos and discussions with personnel who composed the
photographic staff, it would appear that too mich emphasis
wasg placed upon the taking of pioctures for public release
purposes with a consequent lack of attention to perform-
ing the 3Jlgnel Corps' primary photographic mission of ex-
plolting those things photography could contribute to the
imiicdiate prosucution of the war from a tactical viewpoint,
A olear delinsation of the Signal Corps'! responsibilitiecs
incident to photographic coverage for public releasc nasds
to be madse. While it has always becn understood that the
Signal Corps would make available for public relcase such
plctures as were appropriate, it would appear that the
largs domand for orlginal photography incident thereto was
not enticipated in plenning nor was adequate porsonncl and
squipment provided for fthe purpose. In gonc cases there
was & duplication of eoffort in scouring of pictures for
public releass purposes when ceérbain events were coverod
not only by Signal Corps photographers but' photographers
from the press as well. COloscr coordination on the part
of the Publioc Relations Division could have obviated this
duplication to & large ext;nt. . as ’ N

99, DPhotographic Equipment and Su . .

a. T%e Eignai Corps is olarged with thse re-
search, developmont, procureicnt and distrivution of
photographic supplies for the Army. Resecarch and develop-
ment is oarricd on at the Signal Corps laboratories lo-
cated at Astoria, Long Island, New York. Procurement and
distribution of photographic supplies and equipment is ef-
feoted through the normal ohannels smployed to procurs and
distributs all other Signal Corps equipment, Nothing a-
bout the supplies under consideration is considered to be
of such uniquencss ag to warrant speclal handling beyond
such ag was accordsd 3ignal Corps equlpmsnt spere parts.

b. The personnsl immediately conccrncd with
photographic activities in this theater stete that the
-prinoipal definite things or improvements menifest in
equipment emaneting from the Signal Corps Laboratorles
in Astoria were:
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{1) Blucprints degeribing thec methods of
mounting a tripod on a 1/4-ton- ¢ X 4 vchiele; and

(2) A special Simmons camera which arrived
in this Thoater a few wueeks before termination of the war.
This camora rcquirod speciel film not avallable in tho
Theater, and an insufficient supply of the subjeet film
wes furnished to effect an adsquats tosy.

. ¢, The handling of photographic supplies in

the Buropcan Thoater of Operations prescnted several dif-

ficultics that wero never entirely overcome.

(1) Expendablc supplies such ag film, peper
and chemioals wers fruquently In greater demand than availl-
abls stocks would satisfy. Somse of the shortages were due -
to a numbar of considcrations beyond the immsdiatc control
. of those concerned. While many orgenizations such as HEn-

gincer units, Military Police companies, Criminal Investiga-
tion Sections of Military Pollee Service Orgenizations, .

" Cavalry Reconnalssance Troops, ctc., have photographers asnd
photographic equipment as orzanlc authorizations, meny
others procured unauthorized photographic cquipmesnt for

- which supplies were roquisitioned. It became difficult,
if not imposgible, to diffcrentiste between thoss re- -
quisitions for which proper authorization existed and -
those for supplics for unsuthorized photographis activi~
tics. There was no sound basls for editing roquisitions
oven of the legitimats users of photographio supplies
since requiremcnts vary dlrcetly with the activities veo-
ing covercd and the photographic coverage bcing made.

(8) &nother supply difficulty was thc fre-
qucnt lack of famillarity of depot personns) with the

" interchangeabllity of the verious commorcilal photograph-
io products. 1In some instances, both in the United King-
dom and on the ccntinent, certain British or othcr non-
Amoriocan photographic supplies wers prooured. It immed-
iately bocame apparent that unless personnel handiing these
supplics had some knowledge of their use and Interchange-
ability, appropriete substitutlons could not be made.

: {3) The problcm of spare parts for cumeras
and other photogrephic equipment was a repetition of that
found in maintenance of other Sigral Corps ltems of eguip-
ment; i.6., gpars parts were not available in sufficient

- quantities. Several shutters or synchronizers gy be worn
out before the camera body is rsedy for discarding, but
these parts were often not avallable and the whole camera
wos deadlined. Spare parts should bs procurad coneurrent-
ly with the complete ltems for maintenance and maximum
aconomy of cqulipment.

. .100, TPreining. - Signel Corpa photographic units wers
organized ‘14 the %one of the Interior in sevéral of the

. Signal Corps training centers. The persomnel for these
units was obtainsd generolly by examipation of the in-
dividual soldier's qualifiocation card to deterrins irf he
was expeéricnced in photographic work, or by selectlng per-

.sonnel who were interested in phobtography and wantod this
typo of asglignment, Schools for the training of the in-
dividusl soldier-photographcy were conducted at Astoria,
Long Island, New York. In meny othcr instences, the sol-
dier reccived his photographic training within -his organ-
ization.- Since combat photographers opcrate in the forward

‘arsag, it was esséntial that all mombcrs of photographic
companies be given thorough basic training in addition to
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spccialty training in order to fit ther properly to pro-
tect themsclves and to accomplish their miasion in a com-
bat area. Experisncc in this Zhceter indicates that this
desiradble degree of training both in spsclalty and as
soldiers was not always accomplished. For example, soms

of the photogrephic units rcaching this Theater wore found
to contain personnel well trained as goldicrs but pooriy
trained as photographers: In othser instonccs, the con-
verse of this proved to be the osse. In at losst one

koown case, lack of training in the basie knowledge that
2ll soldlcrs should passyss before cntering » combot zonc
~resulted in the doath and capture of Signal Corps photo-
graphic personncl. In order for a combat photographer
adequately and efficlcntly teo discharge his regponsibiii-.
tios, it is essential that he also have o roasonablec know-
ledgo of the fighting tactics of the unit to which he is
attached. 1If the photographer does not h:ve this kmnowledge,
1t is only by thes merest chanoc that he will sscure pic-
tures of real valuc. In addition to the trzining which the
photographoi receives in his specialty and in besic mili-
tary training, he should bs given every opportunity to
participate in mancuvers in the Zone of the Intorior. He
should be attached during such mansuvers to a unit sipdilar
to thc one that he is likely to be assigncd to in o combat
area, In this way he will recclve 2 cortain nmount of com- |
bat indoctrinetion and feel lcss unfrmiliar in his surround-
ings than he would were hc thrown into a combat ares with-
out such mancuver expecricnce, It 1s unrsasonablce to cx-
peot a combat photographer to do good work vhen, as is
progently the case, he is regquired to spend protrected pur-
iods in thc¢ comparative safety of rcar arsocs beforc being
moved to the combnt urea. The combat photographer, if he
performs his mission in ¢ manner in which it i1s visual-
ized he should, anssumcs prooticnlly thoe gams risk ag the
. combat infantry soldicr doos. It is the unususl person
who cen sdjust himself to new and dangerous surroundlngs
at a moment's notice. Combat. indoctrinstion is consldered.
to bo just os important an item in his training as that of
his ability to take pictures. Without the onc, he ccnnot
sfficiently pcrform thc other.

101. Conclus:.ons.

The Signal Photogrnphlo Company docs nob af-
ford ths bsst digtribution of photographlic personnel for
the ncoomplishment of the combat photogrophic mission.

b. The deountralization of rssponsibility for
8till and motion plcturs photography to the interigtid units,
{including the Signsl Corps) togebher with the personnel
and equlpmont necessury for implemsntation appetrs dosira-
bla.

¢. Since the processing of motion ploturs film
requircs extensive laboratory fneilitiss lt appcars desira-
ble to leave this activity a regponsibility of the Signal
‘Corpa together with the rcsponsibility for sueh other ac-
tivitiss as; portralt phetography, the production of photo-
graphic prints in bulk, etc.

The rosponsibllity for resoarch, develop-
ment, design, producstion and distribution of photogr*\phlc
equipmont and supplics now rosts with tho Signal Corps
and might woell remain so, o

102. Recommcndations. It is rucommended that:

n. Further study bo mpdc to effecet ths decontral~

ization of oll still ond motlon picturc photogrnphy (othosr
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then that covered in recommendation Yb' below) to the
serviccs conccrned (ineluding tho Signel Corps), with
the Signal Corps continuing to bc chargcd with the de-
volopment of photographic eguipment, photogr: phic sup-
plics end the processing of motion pioture film,

b. Plans be formul.ted for s Signal Corps
photographic organization for use &t the:tsr hendquerters
leval to be cherged with:

(1) Processing nnd cediting £ll motion pic-
ture £ilm for the theater;
2; Portraiturs;
3} Production of still picturc prints re-
quirod in largs quantitivs;

{4} 8peecicl footurs covercgs.

Notes:
. Sec list of principal consult nta included o8 a
port of this study.
2. B8ue Chzngo Number 8, Prragroph 17, annex 7
(8ignal) to Joint Plan MOverlord",
3. Sec Ficld Manusl 11-20, parcgrephs 54, 55 cnd 56,
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" APPENDIX 1
FRECUENCY ALLOCATION

Statement by Major Bverett 0. Bundy, formerly of Signal Sec-
¥icn, FReadqusrters 12th Army Group:

"The frequency allocation method as published in Su-.
preme Headgus=rters Allied Zxpeditionary Force Signal In-
structions has besn an extremely satisfactory method as evi-
éenced by the laock of criticism. Practically everyone con-
cerned vith frecuency allocation has agreed that this was
the best possible solution to an extremely complex prcoblem.

"The greatest {ifficulty encountered was the lack of
sufficient frequencies between two (2) end eix (6) meza-~
cycles. This was caused by the dlstances lnvolved and ths
authorized and availasble types of epuinment, which necesasi-
teted the repested sharing of frequencies and consecuent
interference betwsen nets. ‘‘eakness in the method of fre-
cuency rlloeation used wes that no mendatory urovision was
sede for dally chenglng of frecuencies et the time the call
sign wes chrnged.”

et e e e o e e e e e e e e e e e e o e e e e e em e o a—

ftatement by Officers of Redioc Branch, Communiestions Livi-
Blon, Office of the Theater Chief Simnel Officer, Therter
Terviocs Forces, Europesn Theater:

"The method of frecuency allocntion used by Suprene
Ileadcuarters Allied Expeditionary Force was very satisfact-
ory. TFor such an operstion ag was ocarried out in the Euro-
pean- Theater, ell frequencies must be controlled by cue
agency.’

v e e o e mm e e e e e e S e e e e e w— i o

From Repori on Operations, First United States Army, 20
Cotober 1943 to 1 August 1944:

"Fraquency system developed by the British end used by
ocur forces under supervision of Supreme Fesdquartera Allied
Erpeditionary Foree 1s gocod.®




APPENDIX 2
SECURITY IOV ITORING

Statement of Signal O0fficer, Seventh United States Army:
“In the Staff Informstion and Yonitoring Company,
Seventh Army was provided some personnel and eguipment for
radio security monitoring, but there are two reasons why

the arrangement wes not completely satisfactory.

a, The Staff Informetion and ¥onitoring Company
hed & dusl mission: ' Obtaining tactical informstion, and
checking radlo security. "hatever the originsl intent in
setting up the organization, in aotual oneration the obtain-
ing of tactical informaticn was treated s the rrimerv mis-
gion, and the efforts aptlied to its accomplishment did not
contribute materiglly to the security mission, Consecuent-
ly, the personnel available for security monitoring was
rarely first rate.

, b, The only individual in Seventh Army who had
the effective services of rodio ronitoring personnel was
the Army Commander himself, since all suck personnel were
in the Staff Informetion snd tonitoring Company and the
serviees of this company were required by drmy. Command-
org of subordinate units were benefited by the Staff In-
Tormation and Monitoring service only insofar as they
could meke constructive use of the security violstion no-
tices which hed to come to them through sommand chonnels,
and, sfter careful analysis of the monitoring logs there
was an unfortunate delay between any breach of radic disci-
pline and the possibility of corrective action. Ivery unit
conmander whose responsibility it is to establish and mein-
taln radio nets should be rrovided the means to monitor
then, ™

A - e e e e v WV W M e e e e Y v s e e e b et e e

Statement of Sienal Officer, ¥XIIT Corps:

T onltoring of friendly radioc nets was never adequate
due toc unavailability of suffiolent personnel, A solution
would be the employment of monitoring teams not a part of
the unit operating the net.”

e e e e mm ame MA e ww e W e et e e e e

Statement of Signal Officer, XXI Corps:

"Personnel aveiieble ror monitoring our own nets was
inadequats exoept for. spot checking. The employment of a
gecurity monitoring detachnent is recommended,*

— e e e e et e v v e —
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APPENDTY 3

RADIO RELAY EQUIPMENT

Statement of siajor Bugene P, Helpin, formerly of Sig-
nal Sectlion, Headquerters 12th Army Group:

"The following modiflcetions and improvements should be
msde in Very High Frequency equipment:

a, Improvement of antennas to provide a better match
to transmission lines, greater alrectivity, anc increasea
strength to resist high winds,

b. Improvement  of limiters to eliminste amplitude
moduletion, thus decreasing noise and interferencs.

¢. Redeslign of crystal circuits to provide stronger
and nore steble oscillations,

d, Improvement of plate tuning condenser in the trans-
mitter to reduce arcing. This lmprovement should incluyde
dust-proofing. :

€. Improvement of intsrconnecting cables to recuce
nolse, . :

. Provision of power supplies thet are suitable for
continuous operation. The present PE-75 is not suitable for
this purpose. A multichennsl set such as the iN/TRC-6 is
more sultable then the AN/TRC 3 snd 4 for use from the main
eohelon of srmy Groups end Communicatlions 4one to Army Head-
gusrters. An improved AN/TRC 3 end L should be used for
Army Group Tecticel Headguartere to Army Headgquerters, from
Army Headquerters to Corps Feadquerters, snd from Uorps head-
quarters 14 . ivislon EBeadouarters. wobile light weight '
equipment pr iding two telephone channels aend one teletype
channel shoul be developed for use from Division Head-
guarters to K. lmental or comparable headquaerters, This
should be on a i1ifferent, probably lower frequency range,
then the presen. AN/TRC 3 end 4. The Very High Frequency
radio link equiprnent itself stood up well under modile sit-
uetions where moves were Ifrequent, but great diffieculty wes
experienced in providing tremsportation, messing and admin-~
istration for crews. The Very %Ligh Frequency team should
be so equipped ss to enable 1t to function as & self
sufficlent unit,"

Statement of Major Yliver €, Lunbar, formerly of Signal
Sectian, Headquarters l12th Army Group:

"The fact that Very High Frequency Equipment has been
ased so extensively by all echelons from corpsa back to
Communicatvions Zone, anu. by the Ninth s#ir force, throughout
all nheses of the campaign appears. to be sufficient prooT
that Very High Frequency 1s alresdy consiidered an integral
part ¢f the communications systen. bhowever, in the past,
the subscriber haes almost elways besn informed that he is
talking over » non-secret rsdio link, thus implying thet
there i% less security in e Very High Frequency circult than
there is in a wire circtit, But Field Menual 24-5 stipulstes
that no meterial higher than "Restricted" may be discussed
over e wire circuit. Furthermore, intserrogation of many
Germsn redio intelligence men indicates no case of success-

- ful enemy linterception of Very Kigh Frecuency transmissions.
If 1t can he sgsumed from this that Very High Yrequency cir-
culte ere mas secure es wire circults, then the users nesd
never know whether they are telking over wire or radio.

This faot ocen sssure complete integration of Very High Fre-
quency into the overell communications system. The necessity
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tor extending the use of radio link equipme i

to reglments end battalions was firstqbrgmugﬁicc ﬁfxgmbdi;%smn
arny lest December (.l%h). The Pignal Officer Firit %Irit
stetes Army, in conjunction with the Technical’Liaisa fited
section, Communicstions Zone and the IMT laborgtoris s Pari
sonstructed a model using SCR-300's. 1t is not 'imows’ aris,
success resulted from the use of the set," n what

e e wm e e e o e e o v
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Statement of Signal Officer, XX Corps: :

"1 should say, based on ouar experience in XX Corps that
the VHF redio link squipment lssued to us wes suitab{e’ro
il?;eggaticnl‘zfi‘thﬁflhg gverall cormunication system, but I \l;ould

g to qualify the saying that ; ;

for imgrovement. v sarme there 1s plenty of room

"Our experience with VEF redio link in ¢
follows: ™e got the equipment essentially Df{lggipgrg;sﬂal? d
US Army, one or two systems at & time, and never had as mpnlx,:
systems as we wanted, Our serious difficulty wes thatuou; )
corps signal battallon, being orpanized under the April, 1542
Table, was already short of transportation, ™e receivaé ng
additional transportation with the VHF systems and had“to
appropriete slready scarce 2 1/2 ton 6x6's in whieh to mount
the VHF and associated equipment. This caused s sericys
trensportation problem with us and the only reason we got by
wes thet the corps signal bettslion had appropriated a greet
deal of captured transportation, sll of which was put to use
heuling equipment or impediments. The action was so replc
that there was not time for shuttling and we hed to use this
additional transportation, I enlarge upon this because it was
our biggest problem in connection with VHF, I think the VHF
-and assocleted equipment was more bulky then necessary. I
would suggest e definite program running throughout the yeers
to develop smellsr end lighter VHF radio link equipment be-
cause I am certainly convinced that thers is a cefinite need
for this communication equipment. It "saved our necks" s
number of times when the action was to rapid for the installa-
tion and/or msintenance of wire to divisions, VHF recio link
comnunioation equipment should be employed to and including
combat oommand headquerters in armored divisions snd combat
team headnuarters in infantry divisions, If smaller and
lighter equipment can e developed, 1 should regommond its uec
at even lower echelons,

nslthough bulky, the VHF equipment we had lent itself
quite resdily to mobile situatiocns. OFf course, this equip-
ment has to be spotted on high ground and at times thsre wss
some 1ittle difficulty in getting it to such high ground,
Powever, the 2 1/2 tons 6x6 was able to negotiate alomost any
kind of trsil or road so most of the time it wes possible to
get this equipment on suitable high ground in the vicinity of
the CP, The bigeest hurdle from the view point of consumption
of time was the construction of satisfactory wire circults froo
the VFT station to the switchboard., Another weskness was the
shortage of VAF redio link eguipment. femerally speaking, we
¢ié not heve sufficient sets to efford instellation at & new
looetion before tesring down the old location. I should say
thet with dupliocate equipment for "leap frogeing" and with
smsller-end 1ighter eguipment, the portability would be setis-
factory for fast moving situations.”
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Statement of Signal Officer, XV Corps:

In answer to the question - "ls the proesent type of
Very High Frequsnoy radio equipment suitable for integration
with overell communiocstions systems?!

"Yes, 1t provides a rapidly installed end relieblec
communication channel and, at times, the only feasible mezns
of 'electricel communication.

"Improvernents are suggested as follows:

a. An antenna system that is more repidly e rectcd
end, in the dark, more e&slly erected than the preﬂent
antenna system.

b, Single dial funing contrel, or, in eny event,
raductlon in the present number of controls,

c. Provision for use of 110 or 220 V, AC, with
more fluctuation tolecrance then the present equipmcnt

d, A channel equalizer to correct gain of in-
dividual channels when severml (more then threo) relay
stations are in . a circuit,

e. lighter end more compact carrier equipment,

f. A PE-95 to be substituted for FE~-75's at
higher headquarters (corps) terminal stetion.

g. A wlder frequency range 1is required as inter~
ference from other VEF constituted a secrious problem, Fart
of the interference was from nedrby VHF and could not alwseys
be predicted due to interaction of asveral sets in cne mnall
physical area.

h, Develop light welght power supply and carrier
equipment for use of small units and the airborne troops.
weleght of the present VHF squipment except antenns and
carrier equipment is satisfaotory for subject troops."

In enswer to question ™ihat is the lowest swchulon et
which Very High Frequency link equipment should he employed?"

"Progsent-equipment to include division headguarters.
Lightwelght VEF and carrier equipment to lnslude infentry
regiments,”
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Statemont of Signel Officer, Seventh US Army:

"The prosent type of VHF equipment such as AN/TRC-3,
AN/TRC~4, ané AN/TRC-6, sre consldcred iduval for integration
with overall communlcetion systems. Although this equipment
1s believed ideel, tho following ausgcstions and critioisms
are offered:

a, Tor AN/TRC-3 and 4 equipment, the powar
equipment is unsatisfactory, The PE.75 uaud in pairs when
supplying current to an installation has a running period of
three end one half hours. This mosns at any one instsllation
an interruption of service every three and one half hours
lasting from one to five seconds, The multiplication of -
these interruptions ip the several installations in any
system (to include romotc carrier and repeator cquipment
providing & circult) makos thet clrcuit unsatisfactory
espeoially for teletypes. Other objections to PE~75 are high
incjidence of maintenence, voltage instability, and hand
cranking.

b+ The following changes in power equipmanx are
recommanded: : S .
(1) That two power units be furnished per
station, cach ¢apabls of delivering three kilowatts.
(2) That the power units be traller mounted.
‘ (3) That a switching pansl be provided for
instantensols cut over.
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vu) That the gasolins tank heve sufficlent

capascity to provide for eight hours continueus running.
{(5) That the units be self-starting.

‘ c. 1t is also suggested that where six or mors
terminals gre In usc, as &t army &roup or army headquarters,
provisions bu mede to saparete the transmitters from the
receivers to eliminste lnterference between the two, This
csn be accomplished with the present equipment but difficulty
is experisncsd in control end engineering.”

Statement of Signal Officer, VI Corps:

"It is suggested thet, VEF radio link equipment andé the
cerrier cqulpmcnt used with it be permenently mounted in a
vehicle of high mobility and of such type as to pormit com-
forteblc conditions for its operstion. Such a vehicle should
conteln the nceessary squipment to gserve elther as a terminal
staticn of a systcm Or es a relay stetion within the system.
It is recommended that the comploete combinstion torminel-
reley station be designeted end isaued as the unit of VHF,
This sugecestion is based entirely upon the expsrience gained
from the tactical usc VI Corps made of VHF squipment auring
the period 15 March 1945 to 9 ey 1945. Technicelly the
AV/TRGC-1 ané CF-~1 used between corps end division wes ex-
tremcly setlsfactory, Two terminal stetlons, one at corps,
and one at division, were sufficient in necarly all cases to
provide two talking circuits end one telstype circuit, which
were sufficient to meet the communicatlicons needs untii land -
lincs were installed. It wee nescessary 1o equip each station:
as both & terminal stationond as e reley station in order to
provide rolay stations thet were uscd on occesions. The
yrosent typuv of VHF redio link cquipment has been proven to
bo sultable for integretion with overall communications
systems, It was first usud between Flrst US Army Headguar-
ters on the Normendy beachhead, and First US Amy Reer
Echelon on the English coast, permitting teletype traffic -
to any British or American headquarters in England, VWith
VI Corpsyat one time during the Battle of Germeny, it was
poseible to talk to Paris, france, from division heedquarters,
using four echolons of radio link cquipment: division to corps,
corps to srmy, army to srmy group, ané army group to Peris,
The alternetive we of lend links end radio ciroultis bestween
any of the intermediate headquarters svemed to be just as
prectical, except thet radio link was more dependable on all.
occassions. . : ) -

"A precticel employmint of the present type VHF radlo
link equipment cen be made es Tur down the chein of command
as division heoadquarters, Thc number of frequencles now
evellable would unot psrmit the use of the same modcls at
army group, army, corps and aivision. A VIEF radio link set
Gesigned for similsr opsrotion to the AN/TRC-1, that is to
providz et least twb telking-clircuits, smell snough fTor
operation in e forward rogimentel commané past, -and operated
on froquencles that would not Interferc with the VAF radio
link equipment being used by higher cchelons would be tho
answer $o a Divielon Signel Offlcer's problem of mainteining
continuous voice communication with regilments., Unleas sen -
entirely different type of ogquipment is used within the .
division, VHF redio link equipment is recommsnded for em-
ployment only to division level, )

"The VHF redio link squipment used in VI Corps was
Insteliled in mobils vens simllar to the Ordnence Small Arms
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Repair Truck ané did therefore lend itsolf to the very .
rapid situetions that occurred. “acn carefully planned and
exccuted, the moves of division conmand posts were made.
without interruption to telephone communication detween
corps and divislon commanders. It proved to be- depuadable
enough Tor the corps coumander to speed up the advance of
.the corps without Jeoparuizing coamunlocations beyond a
reesonable risk. This is & fact. Howsver, it is pointsd
out that very, very close lliaelson and understanding must .
exist betwsen the sienal orficers and the cdunenisrs of corps
and Adivisione in ordsr to meke the mexiaum we of adc.itional
mobility through VEF radioc link equipment n

Stetement of Offioers of the Radio Br.v;\nchL Gmmunicatione

Division 0CSigO, TSFET, regarding the integration of Very
Figh vrocuency redio link sguipment with the overall communi—
cations systcm

"Intseration with the AN/TRC-6 typs equipment is far
superior to thet possible with the 4N/TRC-3 end AN/TRC-8
types,  Equipment should be reduced in size end weight,
operation should be siaplifisd esné power units should be
improved. Recormmond variable frequency control similar to -
mothod used in AN/TRC-8 be employed in rreference to orystal
control used in AN/TRC~-3. Continuously variable fraguency.
control woulc enable operating personnsl to avold 1nterf6rence
that often renders VEF ecircuits unuseble due t0 lack of -
proper crystels-at ths various instellations. 1In the
European Thester it has proved virtuelly impossible to provida
sufficient erystals et the relays end terminals to lnsure :
continuous opcration devoid of interference,"

In refsrence to VEF squipment and fast moving sﬂ:tuations:

Yilany mobile instellations were made and these often .
proved very satisfactory., However, & kit for making mobjile
instellations, miniaturizetion -of equipment, utilization of
a four wheel 1 1/2 or 2 ton trailer for mounting, and the
development of e sultabls entenna would greetly enhamcs the-
valus of the redio link for fest moving situations.  Mabilivy
was limited to a certain degrue by inability of steff oftfloers
to sdequately plan snd engineer their oirocuits. More. -
training in this work is hceded, for better enginssring
standerds must be zdopted by all VHF staff planpsrs."




- AFTENDIX 4
PERSOMNEL $MD EDIR:mT

Statements given telow were in answer to the guestion
- “Ygre personnel and equipment furnizhed you on T/C and ¥
basis adscuste for the sucoessful performaence of your mio-
sion es far as redlo cormunicztion wss concernedt Flgoas
oite some epecific examples.™ :

Statement bv Sigpal Officer, XLITT Corps: .

“Exieting T/0 oné I were afecusnte for opsrating undsr
nornel conditions, Very ofteh the situation vas sahnormgl
.and there wes insufficient perszonnel end equimment to huné-
le the job. Txample: In April, 1¢4f, XFXIII Corns wes orer-
ating with six divisions, This necessitated the use of two
cornpand nets, It wes £lso neceasery to send radlos and
operating teams to two englnser groups. Twelve hours of
coptinuous radlo operation for one operator wes the rule
rather than the exception. This materially dscressed the
effectiveness of the entirs rafio operations,

“KP and guard Guty wes required for highly trained
radio operators further reducing their strength, A solu-
tion would be the use of a sservice platoon for guch céuties.

~ "o provision was madé in the &irnal Battalion T/0 for
VFF operators, TFersonnel renuired was teken from other
sactions. Training rrovided for the work wes verv brief
and inedecuste, Tersomnel for this work should be ecdded to
the T/C." .

Statement by Eiznal Officer, VI Corps:

"NMo. In voth the lst Arrored ené th: 2¢ Armored Divi-
sion, the redio ssction of the division signal coppeny vas
inadeqguate to perform the mission. Threo additional TCR-
399 radio assts vith orews vers sdded to the 14234 Armorasd
Signal Company of the 24 Armored Division prior to the in-
vasion of Normendy, France, under the First US Army. &40~
itional operstor personnel and Cif sets wors added vo. combatb
ocomaan@ heedquarters, and in seversl othor plooeés in the
division. Recommendotions for thsse chenges hLove been sub-
mitted seversl timee and should be uvailsblc at the O0ffice
of the Chief Signal Officer, “ashington, L. C., Fy, lst
Armored Division, r£nd Py, 2d .rmored Divigion. The T/C
end T/E basis, even thourh inadsouste in th: casss mention-
ed, is preferred to sny other type basis of authority and
isaue, S

Statement by Sigpal Offlcer, ZX Corps:
"No. Generally spoaking for the sisnal bettalion, _
they hnéd sufficient radio ssts if there werc no regardé for

tvps. 2nd physicel characteristics of asts but in actual
applioatlon the suwrly of nobile snd sufficiently power-
ful radio scts was inadecuate, Third US Army furnishosg us
several extra SCR-3%9 secte for axampls, end during the
rapid movement of August, 1944, end sgein in Yarch and

" April of 1945, excellent use was made of these extre and
above T/C and E radio sets, Thera were on She T/Z for the
corps signal battalion some four SCR-177 rodio sets. They
were used very little and were ip effect ercesa bergage be-
oause they do not lend themselves well as installed vehle-
uler radioc sets. I would say thet the 7CR-177 4ié not pay

i




for itself., On the other hand fpirly.good use was made of
the SCR~193 which was mounted in 3/4 ton C&Rs. The diffi~
culty with the “CH~193 is largely in the matter of battery
cherging, In cases wiere thers wes such use of this ve-
hiculni-installed radio, the velriohle.notor hzd to be kept
running as e means of chorging thée battery orpd this esr-.
teinlv was an uneconomical power plant for this purpose, I
reconmend vontinued exrerimentation in the mstter of vehic-
uler radios.®

tﬂte went by Radio Offilcer, 94th Signal Bstteslion:

‘Adequate personnel recuirements to operats the corps
end divieion terminels of a VI? link ara found in two ET.
ahd one ZC teams., For the ennipment to be maintained in
the best operating condition, 1t should bte issuel to the
link carrier ml-toon on an orgenizational bhesis instead of
from cn army pool Several pieces of eruiient vere opera—
ting only 60% of their efficiency due to the fact that the
anme set of Lubes hed been in continuous use with three or
feur ditferent corps and no tute operation cherts hed been
forwarded with them, 4 tube checksr could not show the ao-
tual condltion of ths tubes and they were reyleced completé-
ly in IIX Gorps to insure correchH 0perat1on. Operator.
nointenance wes also lax due to the use of “borrowed” eguip-
. ment,

The T/O allowances for the rsdlo plstoon wes 42 opera=
tors und nine drivers, The T/E allowance was three an—
3099, four £CR~1¢3s and four SCR-188s,

“The SCR-188s were unsetisfactory for our Durubse mein.
lv because they lmcked mobility. The TCR-38¢ proved to he
the only radio set that vas eonpletely cen endetble. Inring
the irdennes operetion, several armored division were enm-
ploysd. 'Their unexpected move into that sector didn't al-
lov time to reassisn freuencies &nd =8 a result station
interfersnce was st o meximui. IV wos impossible to oper-
ate any set dependsbly during this time excert the SCR-
36¢, . :
TAfPter the crossing of the Rhine Rivsr the III Corps
advence wos 80 rapid that A radio was &t tisies the only
means or‘communication. The redic plotocn and eruipment
mag Sy llt into two reorte. One half for the III Corps Tac-
ticel Headguarters and the other for TII Corps xain. Thi:
causel the operstors to work £s high as fifteen to eight-
een hours a day while we were zdvanoing.

"W found thet it was necessary to mointzin a oentral—
1y located point For coordinetins all redio traffic, The
versennel and enuivmrent renuired for eschk echelon vas six
rndio orerators, one SCR- 342 receiver, one BD-72 switch-
bosrd and one teletvPe msohine, The 7CH-342 receiver was’
used for noritoring the taotical air nets to rrovide infor-
metion for G-z Air,

"Two trunks lines to the corws qwltchboard and local
lines to all Cispersed r=fioc sets were connected to the
BI.?2. We hed direot T7 communication vith message center
80 that traffic could be immedimtely handled between the .
two reans., This instmllation wsa called the Redio Center
end had comnlets control of the radio situation.

During IIT Corps' acdvence into central. Germany, 1t
wed Tound that one net control station could not handle
all tr-ffic to the divislons, Therefore r oint to roint
net’ vad established with gfeh division. Alf staticns were
re uired to bs in continupus. dperstion. There were times |
vhen e divisions were out of range of our SCR-399s5. We had
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to &ltarate ocur SCR-39¢s .from one net to apothsy in order. to
rmaintain continuous communlos ticn., The situation could
have been greatly allevieted hsd we been sllowed ten SCR-
399s; two SCR-1983's would be beneficial for reconnslssance
work.? : o '
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Stotement by Sisnal Officer, X¥I Corps:

"Hadio COMMUNIicHT1ON perscnnel as allowed by T/C wa
aderuste. TheSubatitytion of four SCRE-329 rscios for tne
four SCR-188 radios allowed by T/C & B 11-18, 18 December
1943 is recommendsd. &s an alternative, twe SCH~1S3 eond
tuo SCR-399 radlo sebs coulé be substituted. This recom-
mendation is hased on the lack of portavility =nd loas of
securipty due to the sntenna of the SCR-188,

“Some difficulty was experienced in receiving sipnals
of subordinete heasdcusrters using radio set SCR~177.9

Statensnt by Signgl Cfficer, XVI Corps:

“The T7O & I was inndenurte. e uszd two extra sets
SCR-399, one e¢xtra set SCR-499, one extra set SCR-506 .and
five extra sets SCR-193, The SCR-399's ond the SCR-486
were invaluable when displaclng corps C®. Thc SCR-506 and
the SCR-193's were used by oorps lleison of flcer° to sand
information from front line units to Corys CF,°

Statement by Colonsl T, I, laddoclfa fmmcrlv Chief, Com-
municetions Branch, Sicnsl Ssetion, I 2th Army Group:

“"This 15 a Long story, :mvolv-lnc uns*pectbd derands,
such as the G-3 (air) nnd the G-3 (eir) nets, *T- farce,
etc. With our 12 SCR-399, T/E sets, plus 46 cveatually ob-
tained from the 3187th (ori.t.inolly used for the -3 {sir)-
83 belancs for US-BR links whore we wers to aanélc both
cnds), we would have been cbout right. Ths 31034 hclpsd
out prior to receipnt of the 31B7th's last 20, Aa arguacnt
develops &8 to whother sonior headcuarters should men both
ends of a link or all stetions in a net (hizhor headcuart-
sre level). This svrlics alssc to radio rclay, I porsonal-
ly think that each hepdruarters should have psrsonnel end
soulpment to do sntire Job at hcedquarters chd znvy rcelay
stations to lower echelons. FHowevcr, this necns, to com~
serve personnel and stulpment, a Theator pool with persone
nol (end equipment) atteched fo lower heccrusrters for
duration of need," ' .
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-Statement bg Major EBundy, forperlv member of Kadlo «nd. Ra-
dar Group, Signal Sectlon Heodounrbers, L12th Argry CGrount
™o T/0 ¢nd B organization is sebt up for army group -
hesdquarters' radio opsrations end no ’I‘/C ané F organiza-
tion exists thet 1s suiteble for the nur-oee, Two sipnel
operations battalions wsre originally n3signed to Fead~
guarters 12th Army Group, but these viers totally inafe-
gquate; conteining only ranual Morse operztors and twelve
radio sets SCR-399.  Radio sets SCR-163 and SCR-177-B fur-
nished these two battelions were lititle or no use due to
the distences involved and necessity for remobe control.
operation., No VIF personnel ware. initislly availoble to
Peedcuarters 12th Army Group; though in Aurus’o, 10114
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one-half EF teem and two EO teams were secured. These wers
supplemented by personnel from replacement bettalions es ap
overstrength to the Signal Section, Headquarters 12th Army
troup. This letter personnel were radic repeirmen, who how-
ever, were not trained on VEF euuipment. The errival of the
3187th Signal Service Bettalion in January 1948 partielly
gllavieted the EF shortege, but no RTT personnel or eguipment
which was badly heeded, were ever available to the hesd- s
cuerters. The 3186th éignal Sarvice Battalion srrived ip
Yareh 1945 to operate VEF equipment and Detachment &, 3190th
Signal Service Company arrived in June 1945 to uperate S¥F
equipment. If these units had been available prior to the
invasion, much of the diffieculty encountered in redio commun-
ication would have been eliminated,"

Statement gg Signel Officer, XIIL Corps:

TRot! Nore trensportation for equipment and personnel
in both EF ond VHF rcdios is needed. In acdition, there is
& shortage in personnel and equipment for VEY¥ in operation
such as were carried out in this thester,"
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Statement by Signal Officer, XV Corps:

"No! This Headquerters was issued O SCR-399, 4 SCR-193,
end 4 SCR-177. The letter sets were almost ueeless and two
or mors of them were nlwasys dead-lined. This Headquarters
opareted 6 nets, which necessitsted use of 12 sets when the
CF end aedvancs éT were in operstion. The failure of ths
SCR-177 often upset the radio pleturs and forced chunges at
ewkward moments,

"It is suzgested that Corps' T/E bs oheanged to include
10 SCR-399 plus 4 SCR-193 or SCR-188, Preceding would per-
nit 6 nets plus advance CP to operate and leave 2 gpares or
se3ts for specisl jobs as relay stations, liaison, ste,

"Preceding problem should be studied and stsndard rsmots
control unit devised. Suggested is a ven type vehicle
eouipped with opereting desks and separate AC powsr supply
such as PE 95 plus storage battery supply to permit BC-312 to
be utilized in lieu of BC-342. At leest 3 receiving positions
should be equipped with a built-in loop antenna to help min-
imize interference, Balance of recsiver positions should heve
g 5o0od all-wave or universal antenne with suitcble distribut-
ion system. Ths van should have built-in teletype and tele-
vhons positions,

"Tranemlitters should be designed to work on remote control
without immediate operator supsrvision for periods of 6 hours
Or more. :

"Keying units should be designed to work up to five miles
on W-100B, or longer on lines of lowsr resistance (Spirel
Four) and should be simple, and fool proof, .

* "A van similer to the one at the recelving location should
be oveileble at the transmitting looatlon to be used in svent
the keying lines fail.”

Statement by Signel Officer, Third United Statos Ammy:

"Personnel provided by the T/0 for the opsration of CW
radio wers adeqguate. This headquarters oporated es many as 2
8R-399's at the forward echelon, with one set at the rear
tchelon., Personnel werse sufficient for thec opsretion of tlile
shove, with the seme number of personnel standing by for dis-
Ilacement of the headquartcrs, , s

4. Personnel for the operation of radio lirk, had they
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bgen rrovided as complete TF and EO taams in the numbsr spec-
©isd by T,/C 11-E00, would have besn sufficient. Fowevsr,
]*e nuniber of neraonnel furnished this hesduuarters for raéio
link orcration wee grossly inadecusate.
b, Ex mples: (Cw radio)

(1) Cn 1 Jenucry 184%, circuits ttrmlnkting &t the
Fsedecuartvere, Third US Arpy were £8 follows: «ecdruartcrs
Third US arny to -

(e} III Corps, VIIT Corps, ¥XI Corpe end XX Corps,
{(p) 12tb srny Group {TAC)
{¢) Feadcusrters, L2tk Army Group
{d) TFeadcu. rters, 12th arny Group
(-; Ssventh US Arr y end ¥Firet Frenck Army
{f) TFirst US Ar~y, Finth US srny end Commubic-
etions Zons.
(e Eight Lir Force
(n) Thire US Aray (1ear Bckelon)

(2) Gn 12 March, 1945, circuits ternineting at thse
Teadru: rters, Third US army vere os follows: Eesdcusrters,
Third TS Aroy to -

XIT Corps, VIII Corps and XX Corps
b 12th Arny Group T4C)
cg L3th arsy Group (Perallel Circuits)
d) 12th srmy Group (Ferzllel Circuits)
) First US Arsy, Ninth UC army, Advance
Section, Coumunic;tlons Zone,
) Seventh US Army, First French Aroy.
1) 65th Medical Group, 66th Msdiczl Group,
92¢ Gos Trectnent Bottclion.
(Note: T/O norsonnel from the Signal Cperations Battelion
were opernting pll ststions serving kecdicel Units.)

(3) Cn & May, 1045, circuits terrinsting et Fsod-
gurrters, Thirc US Army wvere os follows: Hesdcuartere, Third
U" srmv to --

—~—— /\r‘\r—s/‘\ﬁ
3y

2 I1I Corpe, V Corpe, XII Corys sznd XX Coryps.
4th Inf Div, 70th Inf Div, end 36th AAA
Bricade.
) Seventh US Ar-y and First French Lrmy
) 12th ~rmy Group (Tac)
) Twelfth Army Croup (Parallel Clrcuits)
£) Twelfth Arry Group {Farsllel Circuits)
r) 4Advancs Yeotion Com 2, ené 24th negulating
Stetion
(b} Third US Army, (Reer Echelon), B5th Med Gp,
66th Med G», 928 Cns Treatment Bettalion,
(f'ote: T/0 personnel from the Signal OperrtionsBattalion
were opernting all stations serving Medical Unita)

e o e e
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In eech of the cbove examrles, sdeduste nersonnsl was evail-
able to displree all circuits should the hescquertere move.

¢. Ferezopnnel furnished this headuqusrters for the opser-
ation of VFF radio link eruiprent wes grossly inadequate. - On
the othicr hand, it is velieved thlt hed personrel been pro-
vided ¢#s complete TF ond EC tesms {T/0 £ B 11-500) opereting
rersonnsl would heve been saufficient,

(1) On 23 sugust, 1944, radio linl circuits were
being oprersted from }Ladrunrtcrq Third T8 Army s follows:
Hezéruerters U8 Arqy to -- :

(e) XXTT Corps

(b) XII Carps

(c) XV Corps

{¢) Reer thelon, Feadcusrters Third US Army.
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These circuits embodied¢ e total of eight (8) terminals and
three (3) repesatsr stetions.

Personnel required to onsrsts sbove 66

Fersonnel furnished 28

: Stortage 24

{2) On 19 April, 1945, radio link circuits
were belng operated from Headquarters, Third UE .rmy as
follows: Feedquarters, Third US Army to -~

(a) First US Army

(b) Reer FEchslon, Headquarters Third US Army

“{e¢) III Corps

{a) VIII Corps

(e) XII Corps

(f) XX Corps
These circuits embodied & total of eleven {11) terminals and
five {B) repeater stetions.

Feraonnel required to operate above 96
Fersonnsel furnished : 30
Shortege 88

{3) Those circuits in ¢ (1) sbove, according
to T/O and E 11-500, should reguire z total of 66 radio
operastors alone, while those in ¢ (2) above should reguire
& totel of 96 radio operestors. A totel of 5 30 teams, or
30 oyeretors, were nede aveilable to, and employed by, this
headquarters. Any ‘additioneal rerconnel employed were re-
cruited from diverse sources such as the orgunic Signal
Oper:tion Battalion, Repair Company, ond Depot Company,:
thzreby causing such organizations to be short »ersonnel
considersd necessary to fulfillment of their primsry miss-
ions. ’

d. It is remlized thet ths employsent of 6 X0
tsams to operate 6 terminal statione .t our hesndquarters in
no way epproaches the poximum in sfilcient use of nersonnel;
however, where personnel are mede availsbls acecordin~ to
T/Q & E 11.500, sufficient personnel are ct hanéd to displace
circuits, repair end maintsin equipment, »nd -ttend to all
edministration and supply functioms pertinent to the
opsration of such oircuits.®
From “"After Action Report®, Third US Army:

August Uperations - “A shortepe of rndlo equiprent wund per-
sonnel mede it necwasery to rut mors stotions in nets thon
wes considersd desirabls. Personnsl from rsepair company
used to operate :nd malntoin radio links.®

Septomber Operntions - "hapid movements caused shortrges in
VFT psrsonnel.®
Conclusions - "Pools of certain personnel should bve avallrble,"

From "After Action Report®, 1l2th Army Sroup:

September, 1944 -7 is belleved th:t tho personnel
shortage encountersd at this time, of which VET personnel
constitute ~n importent group, could heve btean ~verited

by the more prompt shipment of signrl personnsl from the
United Stetes. Shipments wore behind schidule,”

October, 1944 -~ “The shortage of VIT persornel is 8till
critical., There i3 more equipnent avoilsble thon thare is
perasonn 1 to operate the ecuipnent.”

November, 1944 = "Tho problir of obteining sufficlent VIIF
personnel remains = major problem."

December, 1944 - "The VFF persopnnel problsm has bean under
intensive study. Criticel situntion hes been tamporsrily
relisved by the borrowing of personnsl from Signzl Units.
No operetors were avesilablc from GFRS.H
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rrom "Analysis of Signel Problems"™ - ADSEC Signal Officer;
"¥H or field radio tesms proved to cohtain inadecuate.
personnel to perform the Tunction for which they were
intended. Actucl opersting conditions often required a
field rcodio tean that wes capable of operating indeyendently.
Therefore, the BB radio term should hsve bsen revised to
pect thosc standards. This revision was sccomplished
by refcraing the teem to include foulr opserrtors, treinsd
in ths use and rules of the M-209, onec repsirmcn and one
powsrman, ™
Trom AGF Reo ort No, 1109 - Lonthlv Renort Slgfvl Corps
Actiyitics July 1845:
L¥. CGol. Brickson, Asst, Sig O, Third US Army
"Two slgnal opcretions Battpllons are neCessary, one
zt eoch echalon "
Lt. Col. KFagel, 30lst Sig Opns Bn:
"There sbould be at lerst two opsretions dottelions
vith an Arwy of this size."




