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This rganization is the direct lineal descendant of the orgenization
known in Vorld Var I as "Engineering end Research" and thereafiocr as
PResearch ard Developz&rt. In Jﬂ“wzry, 1942, a split vwas made into two
segments, i.e.3 "Radar (and Aircraft Ro c1c) Division" gnd "General Develop=
ment Bronch," both of which are meubers of the Siznel Supply Service, Th
Radar Divisicn reports direcily to Signal Suﬁply Service, while General Dg=
velopment Branchh reports o the Uateriel Division. Broadly speaking, General
Developrment Branch is responsible for all commumication engineering uﬂd all
sound and lizht equipment engineering for the Ground Forces of the Arry. This
involves more than simply rescarch end develongant, for en engineering con=
sultant service and an ermergency engineering service have proven to be basic
‘essentinls to cope with the hundreds of requests which come through ofificisal

charmmels for engineering gervices of all kinds on cammunicatio“s and electronic

P roble S

During the puriod between ?orld War 1 end 1935, the Signal uorps davel=
orment activities were tarely kept alive, Dus to lack of funds and of Signal
Corps personnel, develepment was necessarily very spotty and entirely in-
adeguate to maintain progress in an art (electronics) which had (by 1930) do=
finitely emerged from iis Infancy and entered & decade of the greatest and
rost widespreasd and rapid advance ever experierced in eny field of science.
About 1935, with the advent of & trend toyard small gradual increasse in de-
velopment funds, a pericg, of increzsed Signal Corps development activiity wpas
sta‘tad which, by the exd of 1939, bhad just begun to bear fruil to the extent
of placing a few modern types of equipment in the hands of troops.

Events of the spring of 1940 brought a new reslization of the imagina-
tion and originality with vhick Nazi Germany had gpplied ths advances cf
gcience to the art of war., Comparison of the stendard United Stales coummuni=

cations equipmeént with that of the then-firhting-armies served to present.

: clearly‘the great megnitude of the deovelopment and production tack to be zc-

complished if, upon entry into battle, the United States Army was to be on at
lezst even terms with its enery in the field of comn runications and contrel,
two inseparsble end vital elements of battlefield survial and success,

Past experience had indicated that the normal cycle of development for
eny now type of equirment was st lesst four years from first statement of
military characteristics, through service tests, to the placing of production
orders, It was obvious, therefore, that wholly unprecedented activity and
decisive action wers essential, Fortunately, militery characteristics from
most of the using branches were on hand or in process for raw rhdio equiprents
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Therefore, based upon the forsgeins estimate of the situation, the fiscal
year 1941 witnessed what was, almost corteinly, the most widesprcad and in-
tensive developumert of military commmications equipment ever attempied by the
United States Army, Concurrently with this progrem, the enlargement and
training of the Sicnal Corps developument personnel was initiated and carried
forward al an increased rate., Fence, the start of fiscal year 1942 found the
Signal Corps development agencies engazed in a stiruggle asainst tine:

To complete service tests,

Make necessazry corrections,

Prepare production specifications,

Get preduction started on new items, -

Improve alresdy stendard items for large-scale production, .

As aiways, the enlargement and improvement of organization and the reeruitment
of competent eleclronic enginsering personnel (togcther with training thereof)
were nost serious and difficult concurrent obligations.

The several successive, enlarged war plans and accompanying successive,
enlarged procurements (which resulted from our actual entry into the war) ree
quired that the devslorment organization reinforce the procurcmsnt agencics of
the Signal Corps. From December, 1941, to the end of the fiscal year, the
developuent organization has been engaged in sidinz the production effort to
the extent of a2t least &5% of its totsl capabilities, the remaining 152 boing
- devoted to the research, new development and continuation of developrent work
on the highest priority projects only, This is wiith the exception of wire
~communications development personnel, because, in view of the serious lack of
, adequate wire communications equipment, shorter develepment intervals were _

allowable; and about 757 of full cepacity of this group wes utilized on dee
velopment work,

RADIO EQUIPYENT

There has also been conducted, during fiscal year 1942, a concerted
effort to attain an ever-increasing amount of standardization and to reduce
the number of types of Signal Commumnications equipment, These objectives have
been basic and welledefined for many yearss end e corplete plan for radio
equipment for the entire Army was formulated ss early as 1936.

Thus, the intensive development program begun in 1940 was based in
concept upon long=term plenning for stendardization to the extent possivle,
considering the many advances in the art, the différences in fundamental
needs expressed by the Using Arms in thelr militery charscteristics, the time
and personnel available for the negotiations involved in compromising these
characteristics, and comsiderin- the fundamental development and production
techniques of the different communications equipment manufacturers and thelir
machire tool setups upon which these techniques were predicated. UVorthwhile
achievements wore planned end accomplished in standerdization during this
intensive period, some of which were as follows: -




.simple in operation,
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&« An integrated system of frequency-modulated cozmend-radio ;
gets, suitable for voice communication at two normal renges, was made avalle
able., One of these two types 18 represented by Radio Sets SCR=-503, SCR-523,
SCR=539, SCR~603 and SCR-628, (The differences in type numbsr indicate dife
ferences in frequency and of arrancement of components. For instance, SCR«503
has one BC£04 trensmitter and two BC-€03 receivers, whereas SCR=523 hes
one BC~E04 trensmitter end only one EC-603 receiver,) This type is s ten-nile
voice=coumand set of oulstanding perforﬁance, flexibility and simplicity of
operation,

The other type is represented by Radio Sets SCI =509, SCR=510,
SCR-£09 and SCR=-610, all of which look and operate exactly alike and are man-
ufactured by the seme manufacturer. (Their differences, also, are in free
quency band and number of components.) This type of set is e four-mile voice
set for short range reconnaissance, fire control end like purposes, extrerely

-

The foregoing two types of radio sets are used by the Armored

Force, Fisld Artillery, Tank Destroyer and Signal Corps.

Early in the fiscal yeér 19&2, Signal Corps personnel demonstrated:
these types of sets to the Infantry Eoard and the Coast Artillery Board to
promote coordination of communication equiprent. : ;

b. A mditi-purpose type of radio set (SCR=284), to afford a
one=set coumpromiss for several gpplications, was desigmed. This SCR=RZ4 sct
replaced the following types of sets, most of which were obsolete or cbsolesw

cent several years agos:

SCR=131 ., SCR=178
SCR=151 SCR=283
SGR-l?l 'SCR=245 (in part)

Se A long-reng mobile radio set (SCR=259), for the conduct of
radic communication between large, important, tactical elements of the Army,
was designed, Unlike all of its predecessors, this set operates in its
vehlcle while the vehicle 1s moving et hich speeds, and provides voice or
telegraph communication al ranszes of the order of 100 miles or more., This
set replaces in part or cntirely the following types of sets, 1l.e.:

SCR=177={ ) = in part e
SCR=193~( ) - in part
SCR=197=( )

end is used by the following branches of the service, viz:
*  Adr Force (long distance nets and grnbna-to-air communications)

" Armored Force

Signal Corps (in Division, COrps and Army radio nets)
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WIRE COLMUNICATIONS

_ The wire communications field was one of continuelly expanding activity
during the pest fiscel year, From a development stendpoint, much kas been
accomplished to bring to completion, in the shortest possible time, projects -
desirned to provide the Arny (end especizlly the larcer tsctical units thereof)
with modern wire commmnication systems of greater portability and wider range,
requiring less material, less tire end instcllation effort. Although much
rerains to be done to irprove, refire and extend the vsefulness of the rew
wire developments, it can ba said that modern, long-rangs, rapideconstruction
wire telephons systems are now standardized and in production,’

= The principal equipments developed and standardized for this
purpese ares i

(Components: _
: (Telephone Terminal CF-l (Carrier)
Carrier ' (Telezraph Terminal CF=2 (Carrier)
and Spiral- (Repeater CF=3 (Carrier)
four Equipment (Rirzing Equipment EE-101 (voice frsquency)
L (associated Cable Assemblies CC-358 (spirel-four)
This is the firct application of commercial carrier practices to
Arzy ficld=gservice equipment and provides much-nesded long=line facilities,
It permits high=gquality, multi-channel eommunication for distances up to at
least 150 miles, using the light spiral-four cable which can bte laid repidly,
or up to at least 1,000 milez using open-wire lines, Four telcphone communica-
tion cnarrels azre provided; and ome of these four can be used to provide four
channels of high-speed printer telesreph service., The bulk and weight of
material for the carrier and spiral-four c¢able is approximately 57 of the
lightest type open~wire comstruction which would be necded to provide the
same amount of service using voice fregquencies, It is anticipated that
carrier cquipment, plus spiral-four cable, will save over 1,500 tons of copper
in the next year.

- During the past year, emphasis has glso been placed on develop=
ment of teletype commmication equipment, in viow of the increased demands
for this type of service., Telegrapheprinter and centraleoffice sets which
permit field use of teletype equipment in Army Communication nets, erd
connection to commercial systems, are now in preduction,

STANDARDIZATION PROGRAM

Added large scale ’‘emands were placed upon the communications industry
as this fiscal year saw the proving of the enormous practicsl value of radar
‘equipment, rapid extension of this art into wany SCR- applications, further
extension of electronics into many new spplications for airborne ard grourd
redio frequency alds to aerial navigation, ard into many new redio frequency
devices for the control and direction of combat aircraft., These added cdomands
upon the commmnications industry placed even greater ewphssis ucon the exercise
of restraint, economy in types, and standardization 6f componenis,

SO .

e
e
RS

P




Chapter VII (General Development) 2% Annual Report for
_ . FY 1942
The intensifisd prozran was reviewed and reorganized and new projecis
initiated -after the formation (gbout the middle of the fiseal year) of the
Army Corrmmunications arnd Equipnent Coordination Beoard in the Office of the

" Chief Signal Officer, comprising representatives of all the Using Arna. Coor=
" dinated effort along the lines zoreed upon was then initiated bj his agency

and the General Development Branch to meintain utrmost econormy in the types of
commmication equipment and to ascure that no equipment wis standardized
which wos not entirely essential for military use, On the other hand, the
progran included expediting to the moximum possible extent the standardization
procedure for equipment “;ich was judged to be essentisl.

As a part of this progrem, several worthwhile achievements were accome
plished in the field of standerdizing comporents, as follows:

g. Development of Head Set FS«30 was culminated, This had been
initiated very early in the fiscal yecar for the purpose of providing a mcdern
bead set which conld be worn underneath the new standard steel helmet, and

which would be universal for all Ground Forces of the Army for all rgc1o and

wire telephons headsel applications,

b. A standard plug and socket combination was devaloped., This
was initisted as an Army Commmications end Equirgent Coordination Eoard case,
with the assistance of the American Standards Associstion, and resulted in g
plug and socket combination suitable for mass production frﬂ” non=critical
materials to replace the many difforent types of plugs and sockets in use
throughcuf nilite ery equipnent,

L. Standerdization of dry batteries and general ell-power supply
units was actively begua and has resulted, to date, in the eliminaiion of a
number of types. Devclopzent away from dry batteries has also been prose=
cuved; and, at the close of the fiscal year, prospects were viry favorable sz
the considerable reduction of the use of dry batteries,

4. A standardization program wes conducted jointly with the
Navy Department with the objective of effecting a consequential reduction
in the number of types of vacuum tubes utilized in the conrunications eguipe

.ment of the two major services (Arcy and Vavy). The objectives of this

standardization wsre rot only to reduce manufacturing diffievlties, but also

to enable joini use by both Sorvices of stocks of spare vacuum tubes established

throughout the world as Joint operations became more widespresd, This program
was near a aucceasful cozpletion at the end of the fiscsl year. :

8. TIncreased emphasis was placed (near te close of the fiscal
year) upon coordination of commmications systems beuﬂcen the United States
Army and Navy, the Armsd Forces of the United Kinglom , and other members of
the United Nations, Plans were in procress in General Deve;ep:cnt Branch to
furnish liaison officers and engincers to British development establishrents,

- and to continue and enlarge its active participation in the Combined Cormunie

cations Board, its several coumittees and sub-conmittees,
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SUBSTITUTICIHS OF CRITICAL KATERIALS

One of the most ssr iuus problens encountered by the Signal Corps

during the latter helf of the fiscal year wes the neceasity for nskine sube
stitutions, during procuctian, for pany eritical moterinsls, The activities

in this respect srew to proporiions which placed z severe strain on the
engineering facilities of the Coneral Developuent organization, both in
Woshington end at Tort lonuouth, Fowever, It was pessible to give full support
and coopsration to the Tar Production Board in this progsrem end to obtain, with
few exceptions, the substituticn of less eriticsl meterials for those which
were so urgently needed for prosscution of the zircraft-production schedule,

‘Production deleoys éid result from this prozram of substitution but, £
tunately, wers not extremely serious., This wzs larvely due to the fact that,
in planning the development of new equipment in 1940, the use of eriticzl raw
raterials had been minimized whensver practicable, At the end of the fiscal
year, development work on substitution for critical raw materials were making

rogress, although the shortaze of qualified engineering personnel was be=
oming en incr=asifvly serious proplem 28 the enzinserins needs continued to
zmltlnly.

A few examples of the substitution study which have resulied (or are
gbout to result) in definite relief of critical items, are s follows, i.e.t

(1) Pa ser condensers for mica condensers, thus saving
critical mica,

(2; Steel’for gluninum generally throughout redio sets.

(3) Yeorrene ernd vinyliie resins for natural rubber.

(4) Porcelain, zycalex, vycer, glass, plastics, and
polyners for critical steatite.

For the fiscal year 1942, savings were apiroximately as stated in the
follow*nn partisl list, vizs

Alvpinmm ‘650 . tons

Cepper : ' 149 toms
Nickel 40 tons
Tin 18 tons
Zine 26,5 tons
Rubber (crude end latex) 255 tons
Steati 40 toms i

For the fiscal year 1943, the following savings will be effected:

" Alvminun . 1809 tons :
Copper 2734 tons
Nickel - 85 - tons
Tin : 50 tors
Zine : 107 tons
Rubber (erude and latex) 3504 +tons

Steatite i e
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R QUARTZ CRYSTALS

till another activity which constituted a lerge part of the engineering
efforts of the General Development organization was the task of building up
in the United States a quartz ecrystal indusiry adéquate to supply the needs of
military communications systems, This problem was complicated by many
features., Prior to the war, the principal .concern had been the assurance of
an adequate supply of the raw material from Brazil; but, due to the prompt
and energetic action of the War Production Board, the State Department and
the Board of Leonomic Varfare, the raw material has not proven to be the most
serious problem. The lack of a well-developed manufgcturing technique, ad-
equately instrumented to obtaln production contfol, and the high accuracy and
performance requirements imposed upon the erystal unit by the desizners of
radio equipment were the most serious problems., By the end of the fiscal
year the total production was nearing the first million crystal units, end
had been expanded to approximately 1CO times the normal pre-war production
rate. ' ‘

With the extraordinary assistance of the Bell Telephone Laboratories
and the Western Electric Company, there have been developed a standard manu=-
facturing technique end menufacturing equipment for its institution, Those
crystals which have been designed for mass manufacture, such as those in the
two types of frequency-modulated sets described above, were beinz produced in
adequate quantities to meet the rates of delivery and issue of the radio
equipment; but much engineering work was ghead to obtain adequate production
of the more difficult types, It appears that a continuing struggle will be
necessary in the future fo iron oubt a1l of the dark spets in the crystal
picture., Howsver, the problems are mot impossible of solution, provided ad=
equate engineering personnel can be diverted to this work, '

ENGINLERING SERVICE

An epgineering service, with liaison officers in the engineering sections
of the other Supply Servieces (particularly the Ordnance and Quartermasster)
was established to maintain up=-to-the-minute coordination on engineering
problems. Prime consideration of this group is given to. proper provisions
for the installation of Signal Corps radio and noise suppression equipnent in
vehicles designed, procured and issued by those Services. o

The magnitude of the vehicular program, insofar as number of types of ’
vehicles is concerned, the quantities under procurement and the number of
different manufacturers engaged in producing those vehicles required the
maintenance of Signal Corps inspectors in ell of the plants concerrned., These
inspectors and enginecers render technical assistance on problems of vehicular
installation and ignition noise suppression, They are under supervision of
the Detroit Installation Division of the Signal Corps General Development

Laboratory, which location is central to all vehicular menufacturing activities,
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To insure the proper and rapid installastion of the various types of
vehicular equipment in tanks, combal cars and trucks of recently ectivated
Armored Force, Field Artillery or Tank Destroyer organizations, or for organ=-
izations designated as Task Forces (and which recently have received new
vehicles), a number of enginecering and installation field groups are eguipped
to make the required instellstions and instruct personnel in the proper opera=
tion of the equipment wherever required in the continental United Stetes,
Similar groups apply igrition suppression systems to those vehicles now in
the hands of troops. The importence and scope of this phase of the Gzneral
Development engincering service is readily appreciated when it is reslized
that field supprescsion groups are now active in overseas theaters of operation.
They are applying suppression systems to the vehicles of troops soon to be
engaged in active operations, so that radio reception will be uvnimpeired by
interference from conirollable sources, such as the ignition system of tanks
end combat wvehicles,

SPECIFICATIONS

The General Development Branch reviews, edits, clears, snd distributes
all specifications which are prepared by the Siznal Corps General Development
Laboratory. It also clears and distributes all other Siznal Corps specifica-
tions, .During the last half of the fiscal year, the volume of specification
metiers handled reached large proportions, as evidenced by the following:

21,000 copies of 3,398 specifications (ap,roxlmataly)
84,000 coples of drawlnvs

12,000 copies of parts listis "

30,000 photographic prints i

RESEARCH ACTIVITIES

As previously indicated, mazjor efforts have necessarily been directed
toward aiding production, and to a lesser extent toward research and develop=
ment., A relatively small amount of research activity continues by the Signal
Corps General Development Laboratory, but the trend is toward reduction of
these activities in the Signal Corps in favor of more pressing production and
development work,

The Office of Scientific Research and Development was activated by
Presidential proclamgtion early in 1940, indicating the importance attached
to basié resezrch. An ever-incressing portion of the Signal Corps'! research
requirements have been carried on throach an agency of the 0.S.R.D,,namecly
the National Defense Research Committee. Many important contributions (es-
peciclly in the communication field) have been acc: mplisked by this Comm mittee,
in close coordination with the Signal Corps. Some of the more important of
these contributions are: : :

Speech scrambling equipment, permitting telephone communieation
over wire or radio circuits which is difficult for the enemy
to deccdes
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Flash televranhy equipuent, maﬂln: possible trensmiscion
saces by telegraph (rudioc) in a form difficult to delacts

Inproved direction-finding equipment for locating enciyy radio

stationss

j Interference penerating equipsent for jamming encrmy radio communie

cations.
There is evsry indicction Shat the cxcalbgn. work cf tdo "aulo“al Dg=-
fense Research Uaﬁliuyuc will continmus; and an aclive group is maintaine

d-in

Cenerzl Develonument Eranch for lisison with this Coamitiee for tle purpose of
closely coordinsting Signsl Corps requirements with the N.D.R.C, It is felt
the ﬁ_rmlcalbr commendation is due to Cozmitiee C-1 (CoannniC4tions) for

the vision, energy, aad cczplete conpetence wiich their emceptionally talented

menoership has nede svailable to the srmed services,
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to inhevent difficulties in meat.n“ ilitary characteristies,

Yuch rermains to be dbne in the field of wire telephone and telegraph

systers and equipment. New, modern equipment has been developed and is

of the fiscel year, Insofar as the major items of equiprent
22 are concerned, a moderr radio set was in prc“ucuﬁon,
isued t. meet nearly gll bggqc essential needs which h
“p“w:@u prior to the current fiseel year, Development
ced to throw engineering reinforcementis into the effort
ion flow. Certain recded equipment was still in the
ue to the t**ﬂ reqh,r“' for devclopment by contract
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in prOﬁuctio“, which will replace cbsolete equipment and provide new types of

the more important links of wire systicms,

tion of the wire sysiem a3 a whole, with particular erphasis on im
conatruction end line zaintenance methods and equipnent, on Improved I

Current activities ore teins directved toward 2 more complete irtefv
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wire, and on telesphone and telegraph repeater equipment., Broad technics=l

studies of ewiet;r* end prorosed arranfements zre beine rade with mmch

greater frequency, In conjunction with Army Comzunications end Equipment Co=-

ordination Board studies,

4s to the outlook £Hr the future, i% appears that luprovement and re-
fincment cf nres»%* stardardized equirzent ard the development of communicae
tions equipzent for new cpnlicationa {the izsortance of which has been en-
prasized by the character of the prescent ws r) will continue to tex the per-
sonrel resources of the General Develerment organizetion, Seemingly, the

resources of the nation, Insofar es electronic erzincere are concerred,

have

been nearly exhavsted; and conservation of this specialist group is imperae

tive,
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