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REPOKT OF AN 'y

Slali  Fil O JhobLFL., It 18 the objective of thiis commitice to cutline a
progranm for the development of facilities for transmission of telephone and
telegrush siznals and other forms of intelligence over wire lines in the
Arvmy comnmunicution natemrlr, Ir thig commsetlon, ‘he~e 18 a further require-
ment that the signals transmitted over the wiro lines shall be capnble of
retranmniasion b other transmission mediumse, particularly radio without
additional complicated equioment or operating procedures. The following
general types of equipment and facilities are required for solution of this
problea.

*

A. Wwires and cables to serve as a transmission medium,

B. Equipment und tools for imstallution und maintenunce or the wire
lincs.

C. dStation equipment for conversion of intelligence to and froa
electrical emergy.

D. &witching equiprent suitable for interconnecting «ll similur
conmunicutlon chunnels.

E. Transmission equipment for greater utilisation of the transmission
medium,

ADVAACES LAUHING OKLD #AR II, During the time between the opening of the
European .ar in 1939 and the United States' entry in 1941, many siynificant
developments were mude in the Army wire commmmications equipment. The ex-
ploitation of moblle warfare by the Germans with the greatly increased
distances for wmich communications vere required pluced great eamphasis on

the nced for better transmission. During this period, all presently aveil-
able carrier telep.one and telegraph equipment, spiral-four cable, the two-
wire Fepeater EE-£9, und tho four-wire Hepeater kKE-99 wore developod. Improved
construction mothiods such us raplid pole line constraction cnd the develo ment
ol tue cablo plow were also consummeted, but were never ("emerally accepted
for use .n the field. Subsequent to tne United States! entry in tue wur, no
gencral wdvence 1in tone art of wire communication was u.de, most . the effort
bein. expended in a scarch ror substitutes for oritical mzterials, improve-
ment of the perfurmance of the equipment by chunges in mechanical and
electrical deslin, and the mojsture and fungiproofing of equipment for use

in tne tropies. Prior to the cessation of nostilities, a number of new
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projects vwere sutaorized, somo of walch arc asproaching completion such
as high speed colls, lightweipht field wire, a now field svitchboard,; and
a lightweisht teletypewriter. Other projects have more recently been
autiuorised, and no significant pro.ress hus been mude to date. These
projects are included in the general discussion of required research

and development outlined in otuier parts of this report.

III. PHESENT STATUS,

A. General. There are & good many items which comprise tho list of
wire communication equipments. Many of these are adapted from the cormercial
field with little or no cnange 1n design, either because of 'Jar Department
policy, ' lack of development funds or lack of time to prosecute development.
This has resulted i1n some equipment being extremely heavy and bulky for
military use, purticularly when man-packed or used by perachute troops,
and has aggravated the supply problem because of the necesslty fo. using
non-interchangeable purts made by differemt manufacturers for tre same
plece of equipment wnen expension of the sources of supply became necessary
in vartime., In addition, a great many wire equipments of various designs
and rakes were bought for use in the fixed plant. All this equipment was
handled by the same supply organiszations and as a result, the number of
parts wnlch were kept in stock was enormous. It 1s beliesved that this
trend hus been roccognlzed and in the future, development of equipment which
is suitsblc for both fixed plant and tactical use will be made wherever

possible. Discussion of the present status of the various clusses of wirs
commmnicutions equipment follows.

B. ¥Wire and Cable,
1. The majJor standurd items of equipment are as followss
a, Wire W-130-( ), lightweight assault wire for forward use.
b. Wire W-110-B, genoral purpose field wire.
c. Wire W-143, long distance field wire.
d. Cable Assembly CC-358, spiral-four cable.

e, Cable ¥C-534 and %C-535, five and ten-pair cable ugsed us an
entrance cable for field wire lines at command pouts, and other concentrations.

2. The development of ligntweight field Wires 'D-1( )/TT and
WD-14( )/IT is rapidly approacting completion. These wires employ new
insulating and protective materisls and have the range of present field wire
with ubout 2/3 of the strength and 1/3 of the weight.
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3. It is sipnificant tuet &ll wires listed are sultable only for
volce-frequency transuission, except apiral-four cablo which is satisfectory
for transmission of frequencies up to 16 ko or 4 or 5 volce chamnels.

C. Irensalssion Equirment.

1. 7The following major ltems of equipment are now stendard in
tuls category:

&, Cerrier telephone and telegraph equipment of the CF series.
This equipment provides four telephons chamnels for trunmmission over spiral-
four cable on a four-wire basis or over open-wire lines on & two~wire basis -
and is capable of utilising any voice chunnel to derive six carrier telegraph
channels, g

b. Repeator EE-89, two-wire, battery operated, 21-type voice
repeater for fleld lines.

¢. Repeater EE-99, four-wire battery operated, voice repeatcr
for field lines.

d. Repeater TP-1;, two-wirs battery or power operuted, 22-type
repeater for general use.

e. Telegraph Terminal Ti-1( )/TCC-1l, equipmént walch provides one

carrier telegraph channel in the middle of any veice chamnel while retaining
the use of the latter.

f. Telephone TP-9, telephone set with vacuum tube amplifiers for
both talking and listening use on extended field lines for point~to-point com-
mmication.

2. It is significant that a meximm of four voice channels can be
placed on field facilities with these equipments. Volce-frequency communioca-
tion is still usgd exclusively in the lower echelons.

D. Line Equipment. A large number of items are included in this class
of equipment inecluding:s reels, reel units, cauble hungers, poles, pole hard-
ware, crossarrs, insulators, linemen's personsl 2quipment, etc. For tactical
line construction in forward areas, Axle Hl-27 and Reel Units RL-26 and Fl-31
are the main items of oquipment used. Field wire is extensively used for
tles. In pole line construction, the methods and eg™‘pment used for rural
telephone lines in this country, such as Class 9 poles and Truck E-44 pole
gotting equipment, are still in use by the Army. Irucks K-43 and K-44 are
sti1ll listed as standard itemms on Iableg of Equipment. However, experience
in the European Theater indicated that these trucks were not satisfuctory,
eitner a8 a motor vehiocle or as a plece of Signal Corps equipment. At the
clome of the war in that theater, one Fleld Army had discarded both vehicles
referred to in favor of the standard 2-1/2 ton, 6 x 6. Rapid pole line and
milti-airline construction methods using structurul timber have been used to
& limited extent. Plow-in msthods using Plow LC-61 or a modiftied plow, were
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employed largely on an exporimental scale. However, it 1s folt tuzt there is
a very definite opportunity for development in tnle respect. Overall trumk
line construction equipment romains too bulky and heavy, and trutk line con-
struction methods are cumborsome and far too slowv.

&. All present standard telephone switchboards are of the
manual type. The major telephone central office sets and switc..boards now
standard are liated belows

(1) ZIelephone Ceniral Offige Set TC-10, iajor component
Switohboard BD-110. Capacity a maximum of 6 pos..ions
with / trunks, 60 common battery and 30 magneto lines
per poeition., Used at Army and Army Group.

(2) ZTele e C Off Kajor component
Switch B v Capacity & maximumm of 2 positions
(non-multiple) with 40 common battery, 20 musmeto
lines and 4 trunks per position. Used at Corps,

(This set was recently replaced by Telephone Central
0ffice Set AN/TTC-3. Lein component Switchboard BD-120.
Capaclity of 3 positions with 30 common battery and 30
magneto lines and 8 trunks per position.)

(3) Telephone ffice Set T Kajor component
Switchboard « Capacity one position with 40
magneto lines. Used at Division.

(4) Zelephone Central Offjce Set TC-12, kajor component
Switohboard BD-91. Capacity one position with 20
magneto lines. Used in echolons below Division and

in AAF units,
(5) g?.tchboards BD-71_and BD-72. B8ix or 12 line momocord
old switchboards used at Fegiment uand Battalion
levels.

(6) Smitchboard SB-18/GT, . Very small, emergency, six
line field awitchboard, using Adapter Plug U-4/GT as
line unit. Telephone EE-8 is used as the operator's
aet.

b. It will be noted that there are four different types of
the larger telephione central office peis. uost of these types are made by
at least three differemt manmufacturers. Component parits of the switchboard
made by one manufacturer are rarely interchangeable with those made by
ancther. As a result, the component parts of all mamufacturers must be

4




REF ID:A65609

ke tinstockseﬁ.m . It will also be noted that the heavy, bulky ficld
D-72 were degigned about revumped vorld .ar I switch-

board units in what was thought to be an economy move at the time because of
the large stock on hand, Fortunatsly this bourd will escon be replaced by
Switchboard SB-22/PT, an eight-line lightweight field ewltchboard of the

peton cord type wnich is less than 1/2 of the weight af the present awitchbourd,

2, ZTelephone Station Jets.

a. The major items of equipment noiy standard znd in use in
this category follow.

(1) Televhone EE-E, standnrd field set with leather or
canvas capge, capable oi being operated on oither
local battery or common battery lineus, employs
Handset 78-9 and derivea power from two Batteries
BA"‘ma

(2)Telepaone IP-3, this telepuone is aimilar to Telephone
Ei-8 excepl t.he.t it uses liandset I'S-10, sound-powered

type.

(3) Telephone TP-6, a standard commercial degk tclephone,
with certain minor ch.nges to meke it adeptoble for
Army use.

be The perforance of this category of equijment has been
gencrally satisfactory, except that the handsets in general do not fit well
under the .-l battle helmet.

advances in w:l.re oommications dur:l.ng this war wass the greetly expanded
use of the teletypewriter for communications. The spced, accuracy, eand
dependability of this type of communication by any metnud of transmission
has been a very important factor in the efficiency of commmication systenms.

1. Telegraph Switcnboerd Equipment. Telegraph Central Office Set
10-3 with 1ts major component Switchboard BD~100 .as generally und widely used
In the field. The switenboard operates on a neutrel basis with 10 line capa-
city. Ihree switchbowurds roy be opersted togetuer to give a tolal capacity
of 30 lines.

2., Telegraph utation Equipmeny. Iters of equipment in this category
which are no. gtendard follow.

8. Telegruph 8et TG-5, a small, mammally operuted, telegraph set
for transmission of internmationel Korse code, Tith the advent of the tele-
typewriter, the use of tais set has greatly declined.
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Teletype or_Se A7 und EE-O#.A, Principal component
Teletypewriter TG-7- This 18 tha Taletype corp #15 Printer with standard
keyboard adapted for Army use. It is very generally used in all echelons from
Division upward and in fixed plant.

o, ZTeletypewriter Set LE-]102. Pringipal componont leletype-
writer I6-37-( ). This equipment 1s similar to the TG-7-( ) except that a
meteorological keyboard is employod.

[Q) alotype 16+ Principal component
Reperforator Iranumittar TG-26- ‘.Eh:l.s compom.-nt ocongists of two units, the
printer rcperforator for preparing the tape either by local keyboard operation
or from received linc signals, and a trans.itter-distributor for trensmitting
the prepured messege over the line. Used guite cxiensively in the fixed plant
at telstypowriter centers and to a limited extent at Army Headquarters and
highor echelons, although not authoriszed equipment.

e. Repeater Set TC-18, Mnjor component Repeater TG-30. Polar-
ential tyne d-c terminal .elegraph repeater for extending teletypemwiter opera-
ting range on field and open-wire lines and also to intercomnect U. S. and
British telegraph equipments.

. f. Repogter Set TC-19, Lajor component Repeater TG-3l, Polar-
ential type d-c intermediste telegraph repeater for long field end open-wire
lines. MHay be operated on attended or unattended basis.

IV,CUEHENT TREND OF DEVELOPLINT, Developments now in prorrees were inltiated
vben the erphasis was pluced on tho Pacific Yar and reflect the lessons learned

in that war. In gemeral, emphasis is placed on lightening of equipment because
of the necessity for man-packing muech of tho equipment used in tl:is theuter.

As 11t be expeoted, there nas boen no call for now or rudical depurtures
from present courunlcation systcms since the introduction of such metaods in
an anlreudy satisfuctory system in the uiddle of & war would bo difficult, if
not impopsible. Deseription of the devoloments now being prosecuted follows.

A. High Speed Collg, The desire to eliminate tne clumsy, cumbersome,
reels and recl units required in laying out field lines reuulted in the init-
iation oi the development of high specd coils. A high speed coll conaists of
a procision layer-wound coil of field wire inclosed in a lintweight contuiner
and wound in sucn a manner that the coll may be unwound from the center withe-
out rotation or use of other suxiliary equipment, By this metuod wire may be
laid at hizn speed fror a plune or at low speed from u-packboard or a soldieris
back with equal facility. This method of packing wire has beeit successfully
applied to lire V-130 of all types wnich in this form is packaged in Vire
Dispenser :X-301/G. Prior to V-J Day, thers vas limited production of tais
disponser for field use. It is believed that the method ow. be generally
applied to fleld wires and cables and it is now being investigated for
application to field Vires WD-1( )/TT and WD-14( )/If, wilch will be pack-
aged in uire Dispenser LX-306/C.
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B. Wires i Devolomment of theso wires was
initinted to provide & replucement for “ires ¥W-110-B und W-~130-( ) in the In-
fantry Division. They employ @ new, more efficient, lightwelght insulation
with & touin; extruded plastic or braided cover. Tulking range is equal to or
alightly better thun field wire W-110-B with 1/3 tne weight and 2/3 of the
strength. In range, strengtn, and durability, it far exceeds wires of the
7~130 type with relatively small increuse in weight. These wires have been
standerdised and some production of Wire WD-1( )/IT was obtained prior to
v-J Day.

C. Sultcabourd SB-22/PT, As mentioned above, the present standard
fiold Switchboards BD-71 and BD-72 were designed about switchbonrd units of
fiorld \ar I vintage. Taey were extremely leavy for mun-peck and as & result
doveloment of Switchboard SB-22/PT, an eight line, patcn cord type boerd
wes authorized. Present indications are that the board will be about 1/2
the weight or the presemt switohboards on equivalomt functional besis.
Latest advances in- ccitponent design and moistureproofing technigues are
being incorporuted.

D. Jeletypewritor T7-4/7G, As menticned sbave, resent telotype-
wiiters in uso in the irmy networks ure standard doumerciel machines adopted
for militury use. Their bulk and weight prevents men-pack and restricts
use to the higher echelons. Development of leletypewriter TT-4/TG was
authorized to produce a machine which wa® especially designed for Army use.
By complete mechanical redesign, simplification, doption of new techniques
and elininaticn of certiin extrunecus feutures not needed in Army cirocults,
& considerablc reduction in weight hus been found possible. Dovelopment is
well underway and from present indications, the completed machine will weigh
only obout 25% of the weight of the present standard Teletypewritixr TG-7-( ).

BE., TEGUIHEJNTS ACPARE,WT AT CLOSE O nAl, The potentialities of woapous
under developuent at end of world var II ere such that the future of military
tactics ounnot bo foretold with any degree of ussurance. It 1s obvicus thut
the urocesses of war will be i ensely speoded vo, #nd that the scope of
dctunl combet will not be localized., idlitury developments in Lt-e U, S. irmy
Guring -orld war II were all in the direction of higher specialization in all
fields towurd the end of enorimously inoreasing the Gmount and the mobility of
destructive fire power prr combut wnit of both lend and air forces. There was
& corre gly great increese in the requirements for commmication for
plunning and sffecting the coordination and control of the highly specialiszed
elements involved in supplying and delivering this fire power. Every present
indiention cleurly points to & future course of greatly increased technical
spsclalisation, greatly inoreased destructive capacities and uighly complex
technical defensive and offensive systems. The concomitant need for groutly
increased capabilities for communication and data transmission are insvitable.
Acocordingly, the trend of military commmications must be tovard a flexible,
high grede communications system which affords the greatest number of channels
for the transmission of intelligonce in the shortest time over any distence
and betveon any givem points. Further, tne equipment involvdd mugt be
lizhter, smaller, more durable, and so designed that it is possible to rapidly

ﬂmxzange end mltiple units for the most efficient operation as the mituation
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» Comminications Svetem, A discussion of the requirements for
the future commmications system cnd the various classes of wire coxrunication
equipments as they now appear follows. .ith the growth and size of tne Army
and greater interdependence of one unit on another, the vast acount of rmutorial
required, and the increaged movement it has become more and more imperative
that 211l commmications be integrated into a complete system. ‘The following

are suggested requirevents for such a system:

1. Conplete integration of wire and radio communications in & single
network, .

2. Four-wire or equivalent four-wire overstion of a1l trunk (1
distanss) cireuits either wire or radio. i (g

3. Four-wire switching of trunk olrcuits ut all switel. centers
so thet high grade 6 db loss circuits may be established over 1oinggd:l.stan:e

whore required and
e req ency hu;:.that &1l eirouits may be intercomnected et will on a

4. Design of equipment to be such that s standard terminul irpedunce
will be used, such us 600 chms, the noise generated in the equipment will be
less than 15 dbrn, the distortion of the aystem lesp than one percent, the
frequency response substantially flut over the operating range, rudio receivers
capable of delivering en output of plus 10 dbm and rudio trensmitters capuble
of accepting sipgnals from minus 30 to O dbm with full modulatiom.

5« A tone source and trunmmission measuring equipment to be provided
vith all radio and wire trunk terminul equiment and at cther points in the
system wmerc trunsmission levels ure important.

6. Eliminete diroot current shenaver possible und pertioculsrly on
all ocirouits that require switching.

7. Looal loops, both wire and radio, be operated on a two-wire busis.

In eonnection with the operntion of Iocal redio loops, the follo.iny require-
ments cre suy esteds

a. Operation to be full duplex on a continuous or intermittent
basig. Intermittent full duplox service is definod as that type of operation
in which the transnitter is under control of the switchboard operator.

b. A singlo remote control unit be developed to socomplish tiis
tyve or service with no chunge in the usual telephone opereting procedures
&nd without substantial change in the switchboard.

be horever prauctioables equiment should be aesisned to serve both
in tue fixed und tactical plant, thus simplifying muintonsnce, supply, train-
ing and ojerating problems,

B. ¥ire und Cable, The equipment which provides the trunsmission medium
between switchboards of u wire commmication system constitutes the major reight
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and volume of such & system und consumes, in its instullution end maintenancs,
a high percentage of the man-hours necessury for the overasll operstion of such
a system. It is imperative, therefore, taat thi: equipment be radically im-
proved. The following objectives shomld be xept in mind:

1. Reduce the size und weight of these facilities by emplaying more
efficiant conductor; insulating und protective muterials and by employment of
new design methods.

2., Reduce the volume of these facilities required hy improving
message oarrying ability in conjunction with new items of tranamigsion equip-
ment. This resolves itself fundamentally into inecreusing the useble froquency
pass band. It is desirsble that the facility be capable of passing video or
other televition signals ap well as conveutionusl communication frequenciles.

3. Improve the durabllity of these faucilities insofur as po:sible
vithout substantial sacrifice of electrical .roperties.

C. Line Equipment. The construction and plucement of wire linec is a
development, field where new methods would be of greut benefit in the overall
wire communicetion system. With improved methods, the amount of wire and
cable required would be reduced und the reliability of the system incressed.
Some of the appurent requirements for developments in this category follow.

1. Devise methods for placement und construction of wire line: well
off travelled roads. The method devised shsail not endunger construction per-
sonnel by requiring them to work at sides of roeds where mine fields xre oftem
present. Also, it shall not open neow trails or roades through the use of a
large vehicle in the comstruction work.

2. Improve security of wire lines from the effects of engineer's
construction equipment, hombings, shell fire und vehicles.

3. Increase the speed of plucement and comstruction of iineu con-
sistent with security and reliecbllity.

4. Reduce the size and weight of the equipment required, particulsrly
reels, reel units, plows, etc.

5.‘ Eliminute open-wire limes us & trensmisaion medium, thus reduocing
the smount end bulk of line construction equipwment.

6. Provide fauli locstion equipment which pives speedy precise
locations of trouble on the lipne, both when locuted in the field or at a
central office. .

D. ZIransmisgion Equipment. This type of egquipment wai:'first extersively
used in military communications during the war just ended. It i spparent that
ite use »ill be greutly extended in the future because it reduces the amount of
outside plant equipment required, improve: the performsnce of the comsunication
gysten tnd facilitates integration of wire und radio gystems. Some reguirements
for squipment in this category now apparent follow,

9
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1. Reduction in size and weight of equipment to psrait m—pack
through employment of new materials and techniques. This will make pes.s:l.ble
the extension of the use of this equipnent to lower echelons. . oo

2. Bapiayment of the unit principle to increase the fiexibility of o
the equipment for use in both radio and wire applications.

3. Inoresase the messsge carrying abllity of wire facilities hy
the development of carrier telephone equipment capable of plecing any. mim-
ber up to 200 voice chapnels on & single four-wire facility.

4. Improve the guality of the voice chennel by widening the frequeney'
band, thus permitting the operation of & greater number of links in tandem ase

- well a8 providing high quality circuits :t'or speclal a.ppl:l.eetions.

5. Provide vaiee-frequency carrier telegraph equipment usable on
any carrier telephone channel and capeble of -at leest 100 uoxrds per minute
epeed on each telegraph channel., -

6. Provide equipnent. for placing video or other television signsls
on the comnunication system. _

7. Investiga.te the pousibility of utilizing simplified carrier

equipment on local or command post talephone systems.

E, ZTelephone Equipment. Requirements apperent &t the close of the war
for this type of equipment follow.

1. A reduction in the number of types of mtchboards by developing
one universal magneto-common buttery multiple switchbourd capable of extension

- . to a capacity of at least 1000 lines ':lth as muny poeitions as required by

traffic considerations.

2. An &1l magneto multiple bourd of epproximately 40 line capacity
is required at Division. This board should be capable of being mmltipled for

approximately 120 line capacity.- .

) 3. The develepment. of the lightweight field Switchboard 53-24/]’1‘
should be continued to meet the requirements for a light field switchboard.

4. component.s employed in the s'itchbonrds ‘should be standardized
in degign so as to simplify meintensnce and snpply procedures.

5. In every case, minimum .size and weight should be achieved m
beth the overall equipment end the components employed.

. elem Equipment. One of the importent advarces in mil:!.tery com-
mmicetions in this war was the greatly increased use of the teletypewriter.
As & -consequence, the use of manual telegraphy in the wire gystem practically
disappeared. With the development and employment of voice-freguemcy carrier

10
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telegraph equi;nenf;, the usge. of d-c f.aiogra.ph transuission wus confined in
greater part to short loops. From these trends, the following requirements
for equipment in this eategory wore apparent at the close of the war:

: 1. Development of teletypewriter for military use with greatly re-
duced sigze &nd weight and improvemént in ruggedness. Development of such &
teletypewriter will extend the use of this equipment to -the lower echelons.

2. Development of oqu:lpmant for extending voico-frequenqv telegraph
operation throughout the telegraph system including the local loops. Devel-
opment of such equipment provides advuntuges in simplified switching methods
and transmission techniques.

3. Development of &n ultra-lightweight teletypewriter pousibly of
the tape type for use in the extreme forward areas with optional manual or
elect:ical power drin.

gmgm RESEARCH jND DEVELOPMENT.

A. Proposed Communication System. In order to more fully illustrate
the necessity for and use of the various types of equipment which are sug-
gested for development, & system for their employment is illustrated in
Figure 1 attached, and described below. The center of the system is the
System Control Board which is essentially & four-wire and four-wire - two-
wire putching board. All trunk circults, wire und radio, would temminate
in this board on & voice-frequency four-wire basis. -At the board they mey
be extended to the local telephone or telegraph switchboard on & two-wire
basis by means of & four-wire terminating set or be patched through to
another trunk on a four-wire bagis. The wvurious voice-frequency trunks

‘eminating from the control bosrd puss to carrler equipment for tranamission

over wire lines or radio. The wire fucllity would be spiral~four cable

where only a few channels sre required &nd twin coaxial cable for & greater
nunber of channels. Where coaxizl cable is used it is also possible te
transpit television or other video signals over the same facility with proper
equipment. The optional use of video filter equipment for this purpose is
provided. It is anticipeted that there will be & great need for rapid trans-
mission of this type of information in alr warning systems of the future.

By proper operation of this system, it is possible to obtain & good 6 db
loss circuit from the Pentagon to & foxhole commend poet in a far off theater

* if necessary. In other words, it seems to provide the necessary flexibility

and quality which the best military communications of the future will require.
The individual components, development of which is regquired are discuzsed in
the following paragraphs. :

B. System Control Board. As indicated above this will be essentially
& volce-frequency patching board providing four-wire or four-wire - two-wire
switching with auxiliary equipment consistitg of four-wire terminating sets,

_.volce-frequency ringing equipment and necessary test equipment. Two types

of bourds ars onvisi.oned as follows:

n
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1. The system control board for the larger installations, probably
echelons above Division including the fixed plant, would be a flexible putch-
ing board providing the necessary switching facilitles und auxiliary equipment.
The latter would consist of four-wire terminating sets with & hybrild coil and
other necessary equipment, volce-frequency ringing equipment for insertion in
those two-wire lines requiring it and a punel of test equipment, irnoluding en
osclllator and transmission measuring equipment. It is essentiaml that the
method of establishing connections be completely flexible and repid snd thet
the wire chief in charge be familiar with circuit condition and requirements
at all times. This required flexibility must be taken into consideration in
the design. - ' -

2. For the lower echelons, a smaller version of this board ic re-
quired comsisting essentially of & jack panel and patching facilities with
the necessary four-wire terminating sets, volce-frequency ringing equipment,
transpission measuring set and fault location equipment »referably in separate
peckages to facilitate transportsation. _

C. Transmission Equipment.

1. Garrier Telephone Equipment. Essentially it is required that

" carrier telephone squipment be developed which is capable of obtaining any
number of channels from 4 to 40 or more for transmission over & single four-
wire facility or suitable radio circuit. Two methods of achieving this
objective, both of which should be investigated follow.

a. §Ste -Step Group Modulation Egquipment Method. In this

. method, (Plgure 2E, there would be & basic four-chunnel unit with group
modulation equipment for integrating three of these units to derive 11 or
12 channels and further group modulation equipment to integrate three or
four of the latter to derive from 33 to 46 channels es deeign limitations
may dictate. The group modulation techniq we msy be carried out further to
derive a greater mumber of channels provided the transmission medium is
capable of sccommodating them. At present, & minimum of 40 channels is

the goal. With this method, the three different units of equipment are ex-
pected to be about the same size. A description of the equipment development
required follows. : :

(1) PFour—Chsmnnel Cerrier Telephone Equipment. This would

serve as the basic unit in the syctem. It would serve
to modulate the voice-frequency signals to ocover & bund
from 200 to 16000 cps with 200 to 3500 cps bend width
per chamnel, Miniature design techniques would be

- employed as far as possible and puckage weight would be
kept to 40 pounde or less. Militery churzcteristies for
Telephone Terminal AN/TCC-3 recently submitted appear

~ satisfactory for this item.

(2) Group Modulator — 11 or 12 Chsmnnel. This equipment
‘would serve to step-up the signels from three besic
four-channel units to occupy successive bands in the
frequency spectrum meking it possible to apply 1l or
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12 cbannels to a single four-wire or radio feacility.
Binioum weight and size would, of course, be the goal

in design including consideration of corystal filters,

(3) This equipment would

stap—np the aigna].s fran three of the modulator equip-
ments previously described tc ocoupy suocessive channels
in the frequency spectrum for application to a four-
wire or radio facility. Hinlmm welght and size would,
of course, bs the goal in deaign.

method, (Figure 3), the ba.s:le unit 'ould be the rour-channel un;lt desoribed
in subperagraph C-la(l) above, For stepping-up the signals fram the basic
unit to the proper place in the frequency spectrum a single type of modulator
would be developed with variable carrier oscillator and necessary pluc-in
filter units. This system has the adwentage of pernitting dropplig of four-
channel groups aiong the line with a minimum of equipment. However, the
system requires close ccntrol to prevent interference and will require con-
siderable aduinistration.

. Yildeo Fllter Egulpment, There is every indivation that the
transmission of television and otuer video signals to widely scattered places
will be an essential reguirement of the Army tactiocal plan., For this reason,
it is believed that equipment snould be developed whicli will permit trensmiseion
of these signulp and commumicetion gignuls over smitable communiocation trans-
mission mediume. The equipment would consist essentially of line terminating
equipment, modulating equipment, filters and broadband amplifiers, if necessary.
At first glance it appears that the most feasible method would place the video
transmission in tne lower region of the frequency spectrum ané the commmications
signale above 1it.

d. Repegter Fouipment, From present considerations, there are
three types of this equipment required. All will be of the broadband, four-wire
type. One will be required for each of the four-channel, 1l2-chamnel, and 44~
chaunel systems, Msans for dropping channels by bridging a carrier terminal
unlt at repeater points should be provided. Hilitary characteristics for the
four-channel repeater have been recently submitted. To decrease attendance re-
quired on the 40-channel aystem, it is expected that power for operating repeaters
will be transmitted on the lime so that & power source will only be required at
every third repeater.

frequency carrier t.e.l.amph equ:lpnent capa. e .of being applied to any channel
of the four-channel basic carrier telephone equipment described sbove, or to
other voloe-frequency facillties is required. Design should be suitable for
100 words per minmute telegraph tranamission. iilitary characteristics recently
subnitted for Telegraph Terminal AN/TOC-4 are satisfactory for this development,
In addition, it 1s believed that there ia a requirement for equipment similar
to present Tolegnph Terninal TR-L{ )/7C0-1 (speech plus duplex). Witk the
anticipated develoment of volce-frequency telegraph operation, there is a
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poaaibllity that very simple equipment could be made to Lcnieve this method of
operation using the components of one channel of Ielegraph Terminal AN/TCC-4
when developed. With the wide frequenoy band in the carrier telephone cliannel,
consideration should be given to operating this equipment at the uppar end of
"the 'voice band.

2, Yoice-Frequency hepeater Equipment. For this type of equipment,
investigation of methods of obtaining bidirectional transmission of intelll-
gence without use of the balance principle is required, Voice relay switching

"and pulse switching of amplifiers are possible paths to follow, )

3. 'Voice-Frequency Ringing Fguipment. A requirenent exists for

. the develo;ment of voice-frequency ringing equipment for general use. Onme
universal unit capable of converting low frequency ringing signals to s
suitable volce-frequency signal for use in the two-wire-portion of any tele-
phone channel is required. This unit will be used with the System Conirol
Board carrier telephone equipment when used separately, or any other voice
circult. Some investigation and coordination is required to detormine the

- most desirable frequency for ringinL signals in the voice bund,

: Fquipm . This type of equipment ie
.very necessary far proper operatlon of the system. The S8ignal Corps has
neglected opcrational test equipment in the past considering that testing
was prinerily an equipment repair problem. This is far from true since
proper setting for operational controls is dependent on trunsmission loss
of the circuit which 1s best determined by mesdsurement or a transmission
measuring set. Fortunately present carrier telephone sets incorporate such
| equipment. 4 single tone source and trensmission measuring set is needed
- in the test punel of the proposed System Control Board. A compact, portable
version is required for general use. For circuit maintensnce, the develop-
ment of a continuwously varieuble voice-frequency oscillator and reeording
transmission measuring set would be & desirable eddition.

5¢ .___ggggg; The folloving general research is desiruble 1f
sdvances ure to be made in this type of equlpments .

a, Expanded use of electron tubes as basic circuit elements.
. b. New filter methods.

C." Investigation of new methods of modulation to determine it
they are better udapted to message security.

D. Wire and ggble, Based on the requirements of the system outlined
above, three types of facilities appear to be required. Coaxial cable for

-ide band multi-channel and video transmission systems, splral-four cable

" for four and 12 channel carrier telephone transmission, and field wire for |
voice-frequency transmission over loeal extensions. The dlscussion of the
_equipment requirad for develonment follows. _
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1. Copxisl Cable. To tramsmit the wide band of froguencies contex-
‘ plated in the syetes, & twin ccaxlal cable or tro single coaxisl esbles vilil he
required. It Ls snticipated that it »ill de of the solid dielectric type con-
struction with suiteble comductor, insulation, shield and covering., Attenustione
of eout one and one=hezlf db per 1000 feet st cne megacycle rith s cocble of
eoproximstely .3 inch is nox sossible. This rould give s repester soscing of
between five erd six miles and with pover transnitted trrough the osble to
edjacent repesters, attended repsater spacing would be arproximately 15 to
20 miles. Constsnt lapedsmece commectors are & necsssity for Jjoining two
lengthe of euch cable., Considerable development is required on this iteu.
. It L2 enticipated thet cables of thisz tyve with their suscerior rnessage hendling
ability end inherent stoebdlity will reclace ooen wire construction in the
Army of the future. It will be mitable for both the tsctical and fixed
plent end capeble of serisl, surface or subterranean plecevert. rilitary
cherasteristices recently submitted for coaxiel ceble scesr to bte sstisfactory.

2 « Yhere trensmlesion 1s confined to frecuencies
in the lorer oxrt of the sooctrum, field ocatles of the spiral-four tyve esre
more efficiert »ner umit of weight than coaxisl types. From preseni conciders-
tions, it eppears thet two types of this fecllity mey be required.

e, The first type, sn unltrs lightwelight cable would be intended
orimerily for use vithin the édivieion end would heve ¢ frequency pass band
puiteile for trensaitiing four-charnels of tre cerrier telephone systen, In
this connection, 1t would renlace field wire for unse om the trunk circults
in the division. It would grobebly be sdyentageous to employ loesding colle
with thie fecility considering the relstively low cnt-off freguency reguired.
This rould be nrovided in the copnector aesocieted with the ceble,

b. The second type, & lliphtwelpght spirsl-four ceble, would be
enployed for trensmission of 12 chennel carrier telephone systems tetween
Corps end Idvision. Inssmuch as the cut-off frequency ie considersbly kicher
then in the previcus case, it is doubtful thet efficient loading can be pro-
'r.tdei. However, conneectors for joining two lengths of esble together vill te
reqguired,

3. M%%. At the prerant steqe of the ert, it apmeerz that
2 vive of the YD-1 or WD-14( )/IT type when fully developed har ell the

necerzery cherscteristies for use in local loops end extended forverd mres
opereztions op ¢ volce=frequancy basis. Continuation of the devslopment of
theee two types of wire, 1t is belleved, will fulfill the reguirements for
Erny field wire.

4y Feseprech. In view of ths lurge volume of thig neterial consumed
during wer time, it is eceentisl tret e- continming study on insulsting, con-
dueting ¢nd protective materinls te mede in order thst edventege cen be teken
of sugk im rovemente in the art ns sre oede and in order tlet thre Ay mey
bebf;iﬂitiﬁr vith £1) similar arteriels vhich ney be propored as possisle
Eeubep 8
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E. lelephone Fguipment.

1. Universs) Switchboard. Militery cheracteristics have recently
been anproved for a universsl, coumon bettery, locel besttery switchborrd, pert
of AI/T7C~4. This bourd will have e cspability of s:proximetely 1000 lines
&nd will be capable of extension to es many positions as the traffic requires.
It is snticipeted thet it will be tuilt with bookesse type comstruction with
& ninimm of 15 cord circults at sach operstor's position. ZEach of the line
circuits will be capsbtle of being employed as: either s .common bettery or locel
bettery circult with aimple wiring chenge. A4s 2 universel switchhorrd, it
will be capabdle of accommodeting all redio oircuits which ere requi.red to be
employed in the’ integrated commmications system. At present, plans are
being made for sccommodating so-celled full duplex radio circuits operated
on & continuous or intermittert busis se discusaed srevicusly. Decision is
required vs to whether other forms of radio circuit operation will be per-

" mitted in the integreted systen so thet the design will include the proper
provisions, The jack apperrences at each position will be similer, The type
of construction snd elrentts mployed will provide £ very flexible switchboard

vhich 1s capeble of expension from 60 to 1000 lines with a minimum of equipment
end instellstion effort. ' : : : e

' 2. Hegpeto Switchtoerd, Inssruch es common hettery opere.t.ion is
 never used =it divicion headquerters, irmy Ground Forces has nroposed the
developasnt of o magneto switchtorrd with & eapacity of 40 lines pei position ,
tnd eapable of expansion to e three position multiple hoard withk 120 1ine
capacity. While it would be desiratle to employ the universal switchbosrd
described sbove, even et Division bhesdguarters, it is felt thet the line-
releoys end other éxtrs equipment used in thet switchboerd unnecesserily
complicated the diviaion heedquarters problem, Diamcussioh of provieions
for. aecommodeting refio cirenit in the peragraph just sbove, apply to
this’ switchborrd also, Yomenclature Telepbone Central Office Set AN/TTC-5
has been essigned to this iten and *uil!.tarv eh:raehrtsttel gubnitted hy
't.he frmy. Ground Forees.

: 2. FKield Syitchbosyd. Switchtosrd ‘€B-22/PT now under dmlopﬂent
is ¢n elight.line pateh cord type of boerd which is capable of stacking in .
‘such = menver thet four of these boards wmay be opersted together without
undue effort giving & totel capacity of 32 lines. It 1s believed that com-
pletion of this developmert will solve the li.ghtweig!-t fleld awitohboa.rd
problen at the ,.resmt time, '

4. Djol Telephone Svetem. There hu been considerable discussion
of the poesibilities of cpplying the disl telephone principle to Army com-
mmnicetion systens. The uge of diel ewitching equipment &% Corps and higher
echelone can mter!.ally ‘reduce the operctor load with e corresponding re-
duction in opersiting personnel required on these switchbozrds. It is senerally
conceded thut disl Mtcbing equipment es at preeert designed, 1is not sulteble
for teeticcl use, due principelly to its welght end structursl design. Fow-
ever, it 'is the opinion of thece Laboratories thut a careful study could
. result in the desly of diel switchingz equipmert of such. woight and uvnit
conetruction as to be adaptable to taeticzl use,
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e. In order to simplify dicl equipment for field usze, iI{ is
proposed thzt ell locel cells in a Corps, Army or Army Group Centrel be com-
pleted by estetion dieling. in "overiding tusy festurs® vill be availsble to
the switehboard opsrator so thet priority I eervice will remain evallable to
suthorized persomnel. Cells to ocutside ewitchboarda will be completed by
menuel operetion, using Telephone Centrsl Office Set AN/TTC-~4. A éiel on
the keyshelf of this borrd will provide a trunk dieling festure.

b, In order to determine the extent to which 3 dial.syatom
mey te efficiently employed in the Army communication system, a ¢ial cystem
especitlly designed for mobile field use over tacticel communication cireuits
should be provided for field trizle., lomemclature Telephons Central Offloe
Set 44/TTC~6 has been assigned for a triel ewltchboard end suggested militery
cherncteriptics prepared.

5. Remote Control Fguipmen}. There is a requirement for universal
ramote control equipment for operation of single channel redio trenceivers
from ¢ two-wirs lire where the rzdic circult i{s opersted on a full duplex
or equivelent four-wire btasiz end the opersiion of the radio tranmmitter
is mnder the control of the switchboerd operstor. Two proposals for equip-
ment t¢ rchileve this method of opsration have been given preliminary test
and e peer ferclble. PBoth propossls permit normel switchboaré operation
end recuire little or no additionsl s peratus at tre swliterboerd,

6. Iw%ﬂm. %1litery characteristics bave been
goproved for Telenhone TA«43/PT whieh ig n universal telephone set for
ettxchment to eitrer locrl or common bettert lines to replace Telsplione
FE-8~( ). Thile extrene light welght appeirs to be the importint coneiders~
tion in developnent of this telephone, » number of conilicting additioncl
reouirements heve been added to complicate the design. It is felt thet
soae of these reouirerents ere of use in only & very amsll percentare of
the coses end night be elimineted without detrmcting from the veefulness
of tre telephone ret. Inssruch vs the handset 12 the wost importert feature
of tre telephome, the report of the sppropriate committes considering the
ftem v11l he of wslue in antlcipeting the ultimate design.

F, Teleszrarh Foulpment. The development of equipment for the iaproved
telsgruph systen of tne future follows two genersl trends, improverent of
tre teletypewriter for Army use snd extention of trenemiesion on 8 volce-
frequency basle throughout the system, including the locel loops. A des—
eription of the required eguipment development to achieve this objective
feollowa,

1. fgre Troe Teletypewyiter. Development of a pege type taletype-
writer avecielly designed for Arxmy use is now being conducted. FNomenclsture
Teletypewriter TT=4/TG, pirt of Teletypewriter Set AK/PGC-1, hes been assigned.
Fs mertioned previourly, it 1s expected thet the weizht of tkis unit will be
only 25% of tre presant stirderd Teletypewriter TG-7-( ). Improvement in
mechonicel reliability snd werthervroofing techniques will also be festures
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o this dncolne. The equipment will he otle to operste directly om field
14nas vlthout tre use of & lins relsy or seprete line vnit, Inssmuch a: B
developacut of this nachine wus inltleted on &u exvedited basls ber?ru tte
end of the Preific war, 21l the Gesiretle fertires vnd cherscteristics will
rot be incorror.ted in the rirst models =nd further improveuent chould be

neraitted on ¢ lgnz tera buels.

2, Xeoe Type Teletypewriter. / tepe taststypewriter is inherently
Iirtter in relgt then the prge tyoe machlne vitr the su.e 2 exsl cnstruction
gince tie tulky cerriege, paper holder and paner feed meohanica sre not necessery.
Developaent of &n ultre-lightweight mechine of thi's tyoe for use in extrene
Forwcrd srees to sunplement or replece tie telephone ind Joree code telegraphy
is reculred, Ais visuslised, this mnit wewld be wrronged for operation eitner
be zavuzily ecplied powsr or LY & low current Grain electric motor st whe optiom
of the user., It would slso be cepeblé of operzvion on & point—to-point besis
end would interoperzte vwitk pege type teletypewriters now in use and inder
development,

2. Univ ce=Fre Telesgrer legion Unit. In
order to extend trr cdventzzes of volce-fregquency itrsnsaiesion or telegreph
eimndle throughout the systen, it ie vropoczed to develop s unit whick is
cappble of ogereting on & half dunlex besis on telephone lines heving
lozees verying froam 0 ta X0 db rithout adjustment. Developnent of such
equipment vwill elimingte the neceseity for reperzte telegrsph svitohbozrds,
vapenters, mrd other stitchinz snéd trensqiceion anprrstug. IW0 gener:l
applicctione :re visuslized £3 followss

¢o Combinetion Telephome-Teletyvewriter Steriion Set. Toe
etation set connected to the telenhone switeclkbomrd would be caspeble of
onarntion eitter us o telephone or teletypewriter &t il ¢ option of the ueer,
Plreemert ené recej~tion of calls would be by uze of the telephone. The
teletypewriter could te olsced on the line vhen Sesired by cper:tiocn of &«
simple switch rnd would trens+it snd receive trroush the voice-frequency unit
described sbove, Autcmatic restorrntion to the teleohome position when the
etrtion eset 1g in the stand-hy condition vonld be ¢ fectare. Thiz equipwemt
1z expected to have considersble =pplicetion for use by steff of ficers where
geourlty rnd accursey of commmication fron stztfon to station is importent.

b. Igletypevriter €tetlon Upit. Fhero the volcse-frecuency
unit is nart of o teletypewriter stntion ret connected to e teletyoewriter
centrel office rome meens of eignellin: the oper: tor muzt be provided.
Eince 1% 15 exyected thst the teletyvewrlter switchbo'ré will be opereted
sirller to sn 211 asgmeto tolephone owitetbomid, it ie ex-ected that 20
eycle ringin: senersztors vill be veed pt tre gt-tion et for tiemnlling

purposes, Comsiderzble exporinert will bte required to deteraine tire bset
metf od of conamiesting with the ooer:tor snd pleeing calle,
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4. Jeletypewrjter Switchboard, Tith the wide s:reud use of voire-
frequency telegrapn transuission, it 1u expected tuat gepurate development
of telegraph switonboards will not be required since telephone switchborrds
will be adequate for the purpose. Ihe magmeto switociuboard of lelephone Cen~
tral Office vet AN/ITC-5 should provide all necesusry facilities, The
operatort!s teletypewriter set would be similar to the station teletypewritor
set discussed in subpuragruph 3 Just above, and woulc be conmnected in place
of the operator's telephone set. 8Signulling over loscal loops would be by
meuns of & 20 cyole rinyging generator but the mothod of signulling over
brlmks will require some experimontation to deterwine. It is expected thut
devolopuent of equipment of tuis type will greatly irprove the ease, flex-
1bility, and accuracy of teletype oporation and considerably reduce tue numver
of equipments required in wire commmications.

Iavestigation apd [ggearch. For continuing improvement of the
talegraph system, it is oonsidered neceswary that the follow ng investigations
bs pursued on 4 long torm basias

a. Inveatigation of the telautogr:ph principle to determine
its application, if any, in the Army commmications system. FPregent tel-
auto ruph anparatus 1s operated on & d-c basls and is heavy, cumbersome, and,
not too acourate. Inere is some expcotation that extension of tuls prinoip.l.e
to overation on a voice-frequency basis would provide lighter weight, more
reliable equipment for transmission of written messapges.

b. Determination of optimm keyboard urrznyement fox the tele-
type.riter. There has been considerable contention that the preasent axrange-
ment of the letiers on the teletypewriter keyboard are not the 1ost ideal for
fust operation. It 1s suggested that the Army p:rtlcipute with industry and
cther Government dopartwents in Jetermining a sultable keyb.urd urrengement.

¢. Investigution of lubricants und inks euployed in teletype-
:i.dt:rs wvith the aim of providing improved service over extendod climatie
tions.

d. Inveatigation for improvement of teletypewriter peper and
papor aendling devices.

. Determination of an optimm transmission speed, ‘uile the
nozral trunsuission speed ut present ism 60 words per minute, it is entirely
foasible to muteriully increuse this rate. Tuere hus been considerable
aoperation on commercial fucilities at 75 words per minute and 100 words per
nimute, althoush the latter is still nostly in an experimental atage. Altuough
increased specd ip provably dosirable, it vould appear impractical to increuse
it beyond a certain linit. Factors portaining to this limit wre:

(1) Increased signulling speed reduces tne range and
mrgin of line ana station equipment.

(2) Increused sijnulling frequency requires broader band
widtlis and consequently reduces tne mmber of chunnels
availeble in any given band width,
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(3) At spceds above the normal operator typing rute, » .o~
portionate increuse in porsonnel and oquipment 1  .vqulred
to prepue traffle for automatic transmiosion in osuer to
effuct most efficient clirocuit utilisation.

. (4) Eeliebility and caintenznce requireucnts for mechuniecal
equipment ure uffected adversely at increased apeeds.

G. Lipe souioment, In tuis outegory, radically new equipment tnd tech-
nirues are roquired. ~ith the reut improvement in cable meusuge nandling
ubllity tarough tue use of new transuission equipment, it is expected twuutb
tucre 4111 ve little or no plice in the Army communication system for open-
mare line construction s we kno. it toduy. Less than 1/2 the weight of
equipn~nt and consicerubly less eff'ort will be required to ingtall cable of
ejuivulent messuge handling sbility. Discussion of line construction oguip-
msnt is divided into two phuses, eguipment required for the tactical .r-a and
th.t required for the zsone of communications or otncr stable areas.

1. Iactical Line Construction Faulpmept, It is expected that the
speed und seoourity ceuunded in the econstruction of wire limes in tactical sreus
will be such thet no possible construction technique slould be allowed to :
rezain unexplored. Equipment development und investigations required follow.

a, High Sp:ed Coils, Development of tnis metuod of puckaging
wire and cuble snould be extended to cover all types used in the tuctical
plunt. Improvement of the wethods and machinery used stoula be mude au that
nire wnd c.ble may be puyed out at speeds up to 200 miles per hour.

b. Poles. Levelopment should be conducted to produce smsll
lightweight poles to conserve shippin. spuce and reduce total weight of line -
eonstruction equi-ment. wmotal poles are indicated. Ihne follo:ing general
troe3 are sug esteds

(1) Found sectional poles similar to pipe sections.
(2) I:pered sectional poles.

(3) Tripsd supported structures wihich ure suitable For plice-
nent from a helicopter or other airpluno witlhout the
necessily for digging pole holes.

¢. folc krection, Truck K-44 pole hole digging equiment is
wnsutisfotory in all 1espects. A cunpletely new_and much nore rug,-ed vekiculur
pole nole digin eulpment, desi ned arcund a stundurd Ordnance or Corps of
Ly ineer's caussis 1s required. Portable :iole diggin.: equipment is reguired.
Marther Investigation of explosive nmetuods or producing suitable pole coles 1is
supgested., vwatn tue use of smaller diameter polos, it is quite possible thet
simpler methods suclh up tuo use of a hand .uger or mallet and spike ray be
surficient in rost instances.
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d. Ajr Flotaution of .ire Iinog. If tho weipht of tue wire end
cuble cen be mude sufficiently light shile rotainin, its longltudincl strength,
considorsbly longer spans can be tolerated. This would be particularly advant-
ageous for traversing difficult and insccessible areas where poles can not he
reudily erected. Investigation of euployment of suall kite balloons from which
the cable or wire is suspended as a meuns for obtaining increased alr flototion
is suggested. .

o. Yehicles and Planegs, Inasmuch as the erection of cormunica-
tion lines is a civlil engineering construction problen similar to those encoun~
tered by the Corps of Ingincers, it 1s considered that specisl purpose venicles
ore juatified for this work. Some of tne vehicles and plunes whicl = ould be
considered follow,

(1) A line construction truck equippoed with :n extensible
slde .ldtform ana derrick so thut poles wry be erncted
and equipment 1'oved off bth: side or the ro d without the
necessity for the peruonnel comine in contact with the
ground und encowntering mine fields should be developed.

(z) me helicopter hus considerable potontiality for line
construction use. It can be uped us auxiliary to the
line conptruction and supply truck for pl:icing a line
well off tho road, resioving it from denzer o' dic.age
by friondly vehiclos. It is visualized that poles &an
be set ana cables pleced by tuo use of ti is muchine,
®a helicopter of sufficlent capacity is uvellsble,
it is possible that it could be used to carry the
equipnent anc carry on the conuvtruction worx with:ut
the necessity for frequent trips to the supply truck.

{(3) It is believed that in many cases sub-surface con-
struction maoy be foangible and desirable cven as far
forward as division commund posts. This iy particularly
true wuen the situstion is such that follu ring hirhor
echelons will in turn take over und supplorcnt the
cxisting commmnication axis. For this purpose, 1t is
required that a small plow capsble of plowing-in two
liphtweight spiral-four cables b~ develojed for use in
conjunction wath the "Weapel® or similer tracked vel.icle.

b, Layiung of vire on the surface of the ground frown plancs nas
slready been succeusafully accomolished. Martner ex -~rimentotion ulonz tnis
line should be carricd out. Some consideration might be given t« the use of
the rocket principle for uccomplishin: tiiis mission.

2. Construction for utable Areas, It is believed toat iine con-
s8truction in this 1e.lon will oe mostly subterrancan, since t. 1s a.)c:exs to
be the oat secure of thc vurious comstruction metnrds. In general, eonxial
cable will be erployed and a suitublo veniele ror placing tois cable is 10~
quired. Since tuls type of construction 1s ¢ major civil cngincerin, problem,

i
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it 1u npuin consiaered that special purpose vehicles pimilor to those used

by the Corps of ln;ineors will be required. [he piow ond prime wover saould

be one unit equipned with treuds for traversing all types or terrmin., Ihe

ver icle suould be cepublo of burying two cables simmltancously to deptiis of

at least 30 inchos when operating at speeds up to 15 miles per hour. In

pluces 1t will ve required that aerial construction be resortod to. Extension
. of the acrial econstruction technigues discussed just sbove to cover this field

should weet requirements.

3. Fault Location Fouipment, Vith the greatly inerouse use of
cables, especially coaxial cables, =nd the hizher frequencies enployed in
transndssion, it is perticularly importent that improved fault location
equipment be provided for use at u teat board in the central ofrice and by
the linemen in tne field. Development of the followiny typos of equipment
is requiieds

a. Pulse lieflootion Ecuipment, Equipment employing this
method truns~lts hige frequency pulses wiich are reflected back along the
lino when impedance irreguluritles are encountarw-d. keudings .re obtuined
on u catiiode r¢y tube, Tnis is essentlally & Rudar tecunigue auplied to
wire lines. It is cagabl: of dotecting faults and potentiul iuulés which
are not found by any other method., ‘hile some development of thls tyve of
eguipnent was mude during sorld War 1II, furticer develogment 1s regquired
Bince th.o need will be ror6 scute in fusure communication systens. It is
visvalized taat tuis cquigment will oe the 1min couponent of u +irc chief's
test bourd used ot overy System C.ontrol Center, Devolopmont of a sipiler
tyoe equl.oment of conulderably smaller size for use by the linemen in
locailzing troubic is also required.

b. Ione Test Sets, The use of sub-audio tone test sets and
electrostatic and wngnetic pick-up devices for locution of faults on cables
is now uned to some extent in the comsercial plant. It will.he neceasary
to adapt snd imyrove this equipment for Army field use.
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