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er, Comrades -

I've been given the opportunity to copy an unusual bit of RCA history, in the form of a statement of
capabilities sent to the Soviet government in late 1944 or early 1945. It was part of an attempt to re-

activate the 1935 technology-transfer deal under which RCA built a TV transmitter for Moscow, etc.

This document was rescued during a cleanout of files at the David Sarnoff Research Center; how-

ever, my friend who saved it from the dumpster prefers to keep a low profile. His copy may be the
only one surviving, outside of some Soviet archive.

The material contains lots of typical RCA self-praise, not to mention a full-page portrait of Big Dave.
Enclosed are the sections on RCA Communications; RCA Laboratories; Radiomarine Corp. of Amer-
ica; RCA Institutes; and RCA Victor comm transmitters, comm receivers, and aviation radios. (Feast
your eyes on the triple-diversity AR-88 system on p. 71-B!) These portions are a good part of the 270

pages and are a treasure of insight. (But they’re close-mouthed about radar and other "hot" topics of
the day.)je

The document is undated, but was produced after Sarnoff was promoted to the rank of general. Of

course, little did RCA know how much German technology the Soviets would soon capture, making a
U. S. deal moot.

Enjoy!
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RADIO CORPORATION OF AMERICA

A SYNOPSIS OF ITS PRODUCTS
BOTH PRESENT AND PLANNED
AND ITS SERVICES
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TO THE PEOPLES CCMMISSARIAT OF
ELECTRICAL |INDUSTRY

For six years, from 1935 t0 1941, the Chief Administration of
the Electro-Wieak Current Industry of the Peoples Commissariat
of Heavy Industry of the U,S.S.R., and the Radio Corporation
of America worked tosether under a technical aid agreement.
Experience was gained.dnripg those years which makes it logi-
cal and mutually advantageous to resume the relations which
were interrupted by the war,

In the covrse of the first agreement much of the history and
past accomplishments of RCA became known to the Soviet *ralio
industry., The accompanving presentation, therefore, has been
prepared in order to acquaint vou vith the developments and
changes that have taken place since the ending of the acree-~ |
ment in 1941, and to review the basic activities and services
of the Radio Corporation of America.
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BRIEF FACTS ABOUT
RADIO CORPORATION OF AMERICA

The Larﬁest Radto and Flectroniec Company in the Western Hemisphere

This page, and the following one, present in extremely brief form
some of the salient facts concerning RCA. This statistical re-

~ view is amplified in the various sections of this book and the
literature outlined in the accompanying index.

RCA .VICTOR DIVISION

21,770,000 RCA radio and phonograph sets built to date
452,000,000 RCA tybes built to date. Since 1931 RCA has

been the largest manufacturer of vacuum tubes ‘in the
- U.S.A. 4

328 .(out of gono) broadcast stations in the U.S.A., the
o largest,'quantity of any one manufacturer, use RCA
tran§mitters. In each of the last 8 years, RCA has
sol¢’ more radio transmitters of all types than any
ot{fer manufacturer in the U.S.A.

2s (qut of 91) broadcast stations in Canada use RCA trans-
mitters '

2,000, industrial plants use RCA sound systems
6,060 theatres use RCA reproducing eguipment. RCA is the
largest producer in the world of film sound equipment.
FORE!GN SUBSIDIARIES OF RCA VICTOR
~ are located in India, Canada, Chile, Argentina, Mexxco,
Brazil, Australia, :England

RCA COMMUNICATIONS INC.

Normally more than so radio circuits to world points

130,000,000 paid words transmitted in 1943
145,000,000 paid words transmitted 1n 1944

RAD {OMAR INE CORPORATION OF AMERICA

80% of U.S.A. Merchant Marine uses RMCA radio equipmeﬁt.
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NATIONAL BROADCASTING COMPANY

150 affiliated stations in NBC networks. See booklet #12s,

"The Fourth Chime" and Booklet #245, "25 Years of Radio
Progress with RCA".

RCA INSTITUTES

Over 5,000 students trained in radio courses to date.

RCA LABORATORIES

5 groups of research laboratories, located at Princeton,
N. J., 711 Fifth Avenue, New York, 66 Broad Street,

New York, Riverhead, New York, and Rocky Point, New
York.

RCA has 215 patent licensees, companies manufacturing various
products under RCA patents.

RCA EARNINGS FOR THE PAST TEN YEARS

Year : Gross Income
1934 $ 78,756,994.
1933 89,228,898.
1936 101,186,310.
1937 112,639 ,498.
1938 99,968 ,110.
1939 110,494,398,
1940 : 128, 491,611.
1941 158,69%8,722.
1942 197,024,056,
1943 294,535,362

TOTAL NUMBER OF RCA WORKERS

RCA employs over 1,500 graduate engineers throughout
its organization

RCA workers, in all of its member companies, total
40,000 .
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RADIO CORPORATION OF AMERICA

The activities of the Radio Corporation of America extend over
a broad front of research, development, engineering design,
manufacture and operational use of all forms of electronic ap-
paratus including the electronic tubes which make such apparatus
possible. Closely associated with electron devices and equip-
ment are the fields of acoustics, electromagnetic wave radiation
and propagation, optics, mechanics and thermodynamics,

RCA has maintained a leading position in these fields of science

to support its enormous electronic program in practical design
and - applications.

Then, to produce the apparatus embodying the fruits of research
and engineering RCA has developed one of the largest-and most
versatile manufacturing organizations in the world.

There are several important companies in the United States en-
gaged in electronics on a large scale, but, as study will show,
RCA is the largest by far devoted exclusively to this field.
As a consequence, no other company in the U.S.A., engages in

so many aspects of electronics and electronic applications as
does RCA.

In the matter of technical operations, the National Broadcast-
ing Company, an RCA company, is the leading broadcastiag organi-
zation in the U.S.A. and RCA Communications, Inc., another mem-
ber of the RCA family, is the largest radio communication com-
pany in the world. The Radiomarine Corporation of America is
the largest company in mariné radio communication, while RCA
Laboratories is the first and largest organization of its kind
devoted to electronic research,

To review the scope of RCA, we present, on the following pages

a summary of its activities, a list and description of its
products and services.
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RADIO CORPORATION OF

NATIONAL BROADCASTING COMPANY . .

RCA COMMUNICATIONS, INC.

RCA LABORATORIES . . .

RADIOMARINE CORPORATION OF AMERICA

RCA INSTITUTES . . . .

RCA VICTOR DIVISION . .

1 BROADCASTING PRODUCTS .

Microphones

Record Pickups

Studio Speech Input Apparatus
Recording Apparatus

Station Speech Input Apparatus
Station Monitoring Apparatus

INDEX

. - .

. . - .

. Page 32

Broadcast Transmitters, (LF, MF, HF, UHF)

Antenna Apparatus

Test and Measuring Apparatus
Broadcast Receivers

Sound Distribution Systems
Loudspeakers

Servicing Apparatus

Receiving Antennas

Faradon Capacitors

(G)
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11 TELEVISION PRODUCTS

AMERICA

Page

Page
Page 1.
Page 1
Page 2

Page 2

Page .

Studio Cameras

Field Cameras

Video Input Apparatus

Master Control Apparatus
Studio-Station UHF Relay Apparatus
Transmitters

Single Sideband Filters

Transmitting Antennas

Recciving Antennas

Television Receivers

Ultra-sensitive Cameras

Airborne Apparatus

Remote Vision Apparatus

Theatre Television Apparatus

Home Projection Television Apparatus



X COMMUNICATION RECEIVERS

XY RADIO FREQUENCY HEATING . Page 81

(Fixed and Marine Services) . Page 69 .
Low F Recei Power Oscillators (all powers and frequencies)
H("wh requency. Recel‘vers Penicillin and Serum Desiccating Apparatus
;g Fl;reqx.xency eceivers Specialty Devices for Individual Applications
U. F ecervers Induction Heating Equipment
g}lx’i(eiol:";zqﬁzzzgvﬁ:cewem Dielectric Heating Equipment
p A
Automatic SOS Alarms
H.F. Diversity Receivers
Antenna Systems XVI SCIENTIFIC PRODUCTS . Page 83
Antenna Multicouplers .
Amateur Receivers El?ctron Microscopes
Motorcycle Receivers Micro-analy zers
Vacuum Equipment
) Diffraction Cameras
XI AVIATION RADIO Page 72
Airborne Transmitters and Receivers (LF, HF
and UHF) XVII OPTICS (Light) Page 85
g;;?:%i::;o;:‘:;::nwm and Receivers Anti-reflection Lens Treatments
Navigational Equipment (Airborne) gl:;;i:;:nses
Navigational Equipment (Ground) Schmidt Optical
Radio Altimeters chmidt Optical Systems
Naval and Military Aviation Equipment
Aviation Radar
XVIII ANTENNAS Page 87
XII TEST AND MEASURING Pre-fabricated UHF Antennas
EQUIPMENT . . Page 75 Antenna Designs for Every Service
: . Custom R h
Field Intensity Meters Hetom Heseare
Cathode Ray Oscilloscopes
Radio Servi * Equi t
Vol ieemens Sqdipmen XIX WAVE PROPAGATION . Page 88
Vacuum Tube Voltmeters ‘ Researches
- Test Oscillators
Production Test Apparatus
RF Wattmeters
. UHF Impedance Measuring Apparatus XX ACOUSTICS « -+ - Page90
Educational Demonstration Apparatus (Excluding Elgctro-Acoustms)
Operations Teachers Diffraction Sound Absorbers
UHF Signal Generators Studio Designs
Architectural Acoustics Consulting
XIII UHF RELAY COMMUNICATION Stethoscope
SYSTEM .. Page 77
gg}; i‘;‘i‘: n:fg‘;;z:s XXI PIEZO-ELECTRIC CRYSTALS . Page 91
Relay Station Power Apparatus Quartz Resonators for All Types of Application
XIV POLICE RADIO Page 79
' . XXII TUBE AND EQUIPMENT :
Transmitters DEPARTMENT . Page 93
Receivers ' :
Fire; Railroad; Forestry and other Manufacturing
applications Applications
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III SOUND PRODUCTS

Iv

V1

FACSIMILE PRODUCTS .

ENTERTAINMENT PRODUCTS

Page 41

Amplifiers
Intercommunicating Systems
Microphones

Disc Recorders

Film Recorders

Wire Recorders

Victor Records

Phonographs

Public Address Systems
Industrial Sound Systems.
Battle Announce Systems
Sound Power Telephones
Loudspeakers

Sound Projectors
Transeription Turntables
Electric Megaphones
Carillons

16 mm. Sound Film Projectors

MOTION PICTURE SOUND
EQUIPMENT .

Page 48

Reproducing and Projection Apparatus
Film Recording Apparatus

Film Rerecording Apparatus

Mobile Recording Equipment

Drive-in Theatre Equipment

Page 53

Home Receiving Apparatus
Broadcast Transmitting Apparatus
Tape Systems

Rapid Duplicators

. Page 56

Home Receivers

Phonographs

Radio-Phonograph Combinations
Home Recording Apparatus
Vietor Records

YII NAVIGATION AND DIRECTION

FINDING

Page 59

Radiophares

Airway UHF Markers

Airport Traffic Control Apparatus
Marine Direction Finders

1)

.VII NAVIGATION AND bIRECTION FINDING

Contin
Airborne Loop Direction Finders ( ed) ,
Automatic Direction Finders
Long Range Navigation Receivers
UHF Aviation Aids
Radar
Underwater Sound Ranging
Fathometers
Omni-directional UHF Range
Directive and Special Antennas

VIII COMMUNICATION TERMINAL

PRODUCTS . Page 61
Carrier Multiplexing Equipment

Time Division Multiplex Equlpment
Facsimile Apparatus

Tone Chanuneling Apparatus

Teleprinter Equipment

Telephone-Radio Coordination Equipment
Wire Line Coordination Equipment

Speech Input and Audio Control Apparatus

IX COMMUNICATION TRANSMITTERS

(Fixed and Marine Services) Page 64

Low Frequency High Power Telegraph
Transmitters

Medium Frequency—Low and High Power
Telegraph Transmitters

High Frequency—Low and High Power
Telegraph Transmitters

High Frequency—Low and High Power
Telephone Transmitters

UHF Telephone Transmitters (Amplitude,
Phase and Frequency Modulated)

Central Office to Transmitter Control Links

Remote Control Apparatus

Dummy Antennas

Low Frequency Antennas

Directive Antennas

UHF Antennas

UHF Pulse Transmitters

Microwave Transmitters

Antenna, Feeder and Coupling Systems

Shipboard Transmitters— Telegraph

Shipboard Transmitters— Telephone

Airport and Ground-Station Transmitters

Electronic Keyers

Transmission Monitoring Apparatus

Frequency Monitors

Supervisory Consoles

Police and Emergency Comm. Transmitters



RCA TECHNICAL PAPERS
AND OTHER PUBLICATIONS

We are presenting separately a collection of typical techni-
cal papers by RCA engineers published since 1940. Since
1941, there has been a virtual black-out of techmnical pub-
lication relating in any way with war work, and this in-
cludes the great proportion of RCA research, development

and design, so that the present papers are. only a small

fraction of what would be available in the same period in
peacetime.

The papers offered will serve to indicate some RCA contribu~
tions to recent technical literature and reflect the quality
of its research efforts. Other publications issued by RCA

provide supplementary information on our overall activities.

Following is an index of the various RCA technical papers and
other publications which we are presenting.



RCA COMMUNICATIONS, INC.
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RCA COMMUNICATIONS, INC.

RCA Communications, Inc., although a separate incorporated
company, is wholly owned by the Radio Corporation of America

and is the point-to-point communications operating branch of
RCA.

Primarily it operates:

Radio telegraph circuits between the United States and
more than 30 overseas points throughout the world;

Faceimile and radio photo services over a number of
such circuits;

& Program Transmission Service for iLhe transmission

and reception of broadcasting programs to and from
overseas points;

A public radio telephone service connecting Hawaiil
with the United States and connecting the Philippines
with the United States and with a number of other
points directly.

The radio telegraph circuits of RCA Communications regularly
operated are shown on the following pages:



RCA COMMUNICATIONS CIRCUITS

Between New York and

Moscow, U.S.S.R.,

Leopoldville, Belgian Congo,

Montreal, Canada,

Cairo, Egypt,

Helsinki, Finland,

Paris, France, :

Brazzaville, French Equatorial
Africa

Dakar, French West Africa,

Bathurst, Gambia

London, England,

Godthaab, Greenland,

Reykjavik, Iceland,

Bombay, India,

Teheran, Iran,

Rome, Italv,

Monrovia, Liberia,

Lisbon, Portugal,

St. Pierre-Miquelon,

Barcelona, Spain,

Madrid, Spain,

Between San Francisco and

Melbourne, Australia,
Sydney, Australia,
Chungking, China,
Chengtu, China,
Knaming, China,
Honolulu, Hawaii,

Stockholm, Sweden,
Berne, Switzerland,
Beyrouth, Syria,
Istanbul, Turkey,

Buenos Aires, Argentina,
Hamilton, Bermuda,

Rio de Janeiro, Brazil,
Santiago, Chile,

. Bogota, Colombia,

Havana, Cuba,

Willemstadt, Curacao,

Ciudad de Trujillo,
Dominican Republic,

Paramaribo, Surinan,

Quito, Ecuador,

Guatemala City, Gunatemala,

Port-au-Prince, Haiti,

Mexico City, Mexico,

Panama City, Panama,

San Juan, Puerto Rico,
Fort de France, Martinique,
Caracas, Venezuela,

Noumea, Nev (Caledonia,
Wellington, New Zealand,
Tahiti, Samoa,

Fuenos Aires, Argentina,
Bogora, Colombia,

Panama City, Panama.

Circuits which have been interrupted because of the present war
include those between:

New York and

Oslo, Norway,
Amsterdam, Holland,
Brussels, Belgium,

Warsaw, Poland,
Prague, Czechoslovakia,
Berlin, Germany,

San Francisco and

Hsinking, Manchuria,
Shanghai, China,
Manila, Philippine Islands,

Batavia, Dutch East Indies,
Saigon, French Indo-Chinsa
Tokyo, Japan

and a large number of Far Bastern circuits operated from the
RCA Communications center in Manila, including circuits
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RCA COMMUNICATIONS CIRCUITS (Continued)

between

Manila and San Francisco,

Manila and Honolulu, Hawaii,

Manila and Madrid Station,

Manila-and Berlin, Germany,

Manila and Batavia, Dutch Hast Indies.

The Radio Corporation of America was organized in 1919 primarily
to develop and operate point-to-point radio telegraph service
between the United States and overseas points throughout the
world in competition with the well-established submarine cable
communications companies which were then handling 100% of the
international telegraph traffic to and from the United States.

In the 25 years of development and expansion which have passed
since 1919, the radio telegraph circuits of RCA have expanded,
year by year handling a larger and larger proportion of the
international telegrams of the United States, not only in com-
petition with the submarine cable companies but also in more re-~
cent years competing with other radioc communications companies
newly organized after the pioneering of RCA had amply demon-
strated the practical long distance communications possibilities
of radio. Notwithstanding both cable and radio competition the
proportion of overseas telegraph traffic to and from the United
States handled over the circuits of RCA increased steadily, so
that by 1938 RCA was handling a larger proportion of such tele-
grams than any other American communications company, thus

demonstrating the outstanding leadership of RCA in the communi-
cations field.

The international radio telegraph circuits of RCA are operated
both by long wave and by short wave, thus giving the company
ample experience in both fields, the long wave operations hav-
ing become in recent years mainly a complementary service to
the short waves, most useful in maintaining continuity of serv-
ice with those countries of northern Hurope still retaining
long wave transmitting and receiving apparatus during periods
of severe magnetic disturbances which adversely affect short
wave operations, especially over the North Atlantic paths.

Although most of the RCA radio telegraph circuits are still
operated by automatic machine transmission and undulator recep-
tion using the conventional Morse code, at speeds commonly
reaching several hundred words per minute, RCA has been a
pioneer in the development of automatic printer operation over
leng distance radio circuits, having carried on regular opera-
tions between New York and London by a mechanized multiple-



channelled radio printer system since 1936 and a multi-channpel
mechanized system on which printer operation was demonstrated
between New York and Amsterdam since 1g37. The RCA circuit
between New York and Buenos Aires was equipped with a later
model of the RCA multiplex and printer apparatus which has been
in very satisfactory operation during the past four years.

The America-Australia circuit between San Francisco and Sydney
was also eguipped with RCA multiplex and radio printer appara-
tus providing four printer channels on one radio freguency.

This circuit has operated continuously and with satisfaction for
the past two years,

RCA Communications, Inc. operates both ends of its overseas cir-
cuit between San Francisco and Honolulu, Hawaii, and of its
transcontinental circuit between New York and San Francisco.
Both circuits have been equipped with radio printers and with
multi-channeled RCA multiplex apparatus, so that for many years
past at various stages of the RCA mechanized operating system
two, three or four radio printer channels have been operated
over the single radio frequency carrier between these points.

Valuable experience in the development and practical operation
of radio printer and multi-channel operation was provided for a
number of years over the domestic radio telegraph network of
RCA Communications, Inc. between and among twelve large cities,
all important telegraph communication centers of the United
States. Operation of this domestic radio telegraph system is
at present suspended for the duration of the war, both as a
measure of conserving freguencies which were much in demand for
military services and as a measure of military security, since
it was considered undesirable to establish censorship offices
at each of these points. The cities included in the RCA domes-
tic network were New York, San Francisco, Washington, New Orleans,
Chicago, Detroit, Camden, Philadelphia, Baltimore, Boston, Los
Angeles and Seattle. Of these only New York, San Francisco and
Washington remain presently in operation.

The radio circuits connecting the cities of the domestic net-
work were equipped with three-channel multiplex apparatus and
with radio printers estirely supplanting the conventional me-
thod of Morse operation. In addition automatic channel repeaters
had been developed and were in regular operation at New York and
San Francisco, so that individual channels of each multi-chan-
nelled circuit could be automatically repeated into individual
channels of another multi-channelled circuit, By this means,
for instance, a through connection was provided between Chicago
and Los Angeles over one of the printer channels between Chicago
and New York, repeated through one of the channels between New
York and San Francisco and there again repeated over one of the
printer channels between San Francisco and Los Angeles. Since
the RCA multiplex terminals are inherently synchronized signal
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regenerators, any number of such individual channels could be
interconnected either permanently, or during pre-determined hours
or intermittently as required, Direct user-to—-user radio printer
connections had not been applied to the radio telegraph network
at the time its operation was suspended, but the technique for
doing so had been developed and was available.

In addition to radio telegraph service, RCA Communications also
operates direct radiophoto or facsimile service over its circuits
between New York and London, Cairo, Buenos Aires and Stockholm,
as well as between San Prancisco and Melbourne and Honolulu. The
system of transmitting pictures by the Sub-Carrier Frequency
Modulation method was first developed and applied by RCA. This
method has been the basis for the extensive expansion of radio

picture transmission service by the military and the press during
the present war.

A11 reception of radio signals by RCA Communications, Inc. at both
its international receiving stations and throughout its domestic
radio network is by the RCA diversity receiving system, whereby
three separate and widely spaced antennas are used to pick up the
incoming signal, pass it through three separate receivers and
combine the result for automatic re-transmission onward to the
central terminal office. The diversity system almost entirely
eliminates the fading and extreme variations of signal strength
experienced on long distance shortwave circuits. This receiving
system is also characterized by extremely fine selectivity and a
very high degree of improvement in signal to noise ratio.

RCA Communications demonstrates, to a very fine degree, the man-
ner in which radio engineering and experience flows back and
forth among the corporate units of the Radio Corporation of
America., Actual daily work in commercial radio communications in
all parts of the world brings to the Company as a whole, a wealth
of experience which is translated into the design and manufacture
that keeps RCA in the forefront of radio and electronics.
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.A. Com-
munications transmitting station, Rocky
Point, New York. Also shows one of the

longwave antennas and a few of the short-
wave antennas.

Radio frequency generator machine, part
of one of the 200 kw long wave transmit-
ters at R.C.A. Communications transmit-
ting station, Rocky Point, New York:

(11-A )




Main shortwave receiving building at
Riverhead receiving station of R.C.A.
Communications. Showing some of the sur-
rounding antenna poles.

View from front of main receiving building
at Riverhead showing one of the transmis-

sion line trunk systems and more of the
antenna poles.
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station of R.C.A. Communications, line
control board in foreground, power control
board in rear.

View of one section of receiver room in
main shortwave receiving building of
R.C.A. Communications receiving station,
Riverhead, New York, showing in fore-
ground three complete three-set diversity

receiver groups and ends of 1] rows of
such receiver groups.

("11-C )



Printer concentrator switchboards con-

trolling banks of private line customers
printers. At terminal operating offices
of R.C.A. Communications, New York City.

N

Another interior view of a section of the
terminal operating office of R.C.A. Cou-
munications, 66 Broad Street., New York
City, looking down message belt conveyor
with radiotelegraph operating positions
at either side.
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Master Frequency Standard of RCAC located
at the Riverhead receiving station.
Quartz crystal precision type oscillator
with temperature, humidity and barometric
controls.

Gl Sl

Control position and switchboard for Fro-
gram Transmission Service connecting
principal broadcasting networks of the
U.S.A. with the overseas circuits of
R.C.A. Communications at New York City.
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Interior view of R.C.A. Communications
ultra~-high-frequency relay station on the
line between New York and Philadelphia.
Showing remote control racks (front) and
four uhf receivers and some experimental
equipment. Corresponding uhf transmit-
ters are in space beyond screened wall to
right of receivers.

( 11.F)

Uhf relay station, exterior view, showing
two dipole transmitting arrays at top of
tower and rhombic receiving antenna just
below them.



A corner of the second transmitter build-
ing at the Rocky Point, New York, station
of R.C.A. Communications. At front,
left, is control panel of one of the 40
kw shortwave transmitters, of which there
are six in that row.

Bank of high voltage rectifiers furnish-
ing the power supply for the 40 kw short-
wave transmitters located on the floor

above. At Rocky Point, New York trans-
mitting station.
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Radioprinter position, showing receiving
printer (left), synchronous transwmitter
and printer perforator (right).

Radioprinter operating positior iu ter-
ninal operating office of R.C.A. Communi-
cations, New York City. Shows receiving
aud transmitting positions terminating
one channel of an R.C.A. multichannel
radioprinter circuit.
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Corner of Technical Control Room, in the
terminal operating office of R.C.A. Com-
munications at New York City. Shows bank
of signal amplifiers, patching switch-
board and test table.

.—.—” P =L

Technical control position, in terminal
operating office of R.C.A. Communicatiors,
New York City. The central point of con-
tact between receiving stations, trans-
mitting stations and radiotelegraph oper-
ating positions throughout the terminal
operating office.
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S s ,.‘M:au&:;f:’
Ragiotelegraph operating positions 1n
terminal operating office of R.C.A. Com-
munications, New York City. Also showing
special non-shadow lighting fixtures and
high-speed belt conveyors for telegrams.

Section of terminal operating office of
R.C.A. Communications, New York City.
Foreground shows radiotelegraph concen-—
trator position for switching of non-con-
tinuous circuits to active operating
positious.

(11.L )
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RCA LABORATORIES

RCA laboratories is a grouping together under one management of
the various research activities of RCA. Although the new labora-
tory at Princeton is the largest and most modern center of radio
and electronic research, such activities are also carried out at
Riverhead and Rocky Point, Long Island, and in New York City at
66 Broad Street and %11 Fifth Avenue. Ground was broken for the
new building” on August 8, 1941, and a little over a year later,
in September, 1942, construction workers left the scene and the
research scientists and engineers moved in. Built on 260 acres
of New Jersey farmland at Princeton, seat of the famous univer-
sity, a stimulating atmosphere has been created which is conduc-
ive to scientific discovery and creative work and from which will
radiate scientific, industrial and social progress. Among the
men who are at work in the laboratories are those who invented
the Iconoscope and Kinescope, the eyes that made television
practical; the men who built the RCA electron microscope, the
electron multiplier tube, radio and electronic tubes for the
home, for aircraft, for battle fleets and the Merchant Marine.
Now, in these laboratories,with facilities for research unsur-
passed anywhere in the world, they have outdone even the wonders
of the past. '

The main laboratory building is a three-story structure with long
corridors into which open one hundred fifty laboratory bays. The
basement is the nerve center. Into it, through underground
arteries and pipes, are fed the electric power, gas and water
supply. Alongside huge water tanks and air conditioning apparatus
are transformers and vault enclosed power regulators. Compressed
air and steam is supplied from the heating plant. From two three-
hundred-foot wells, six hundred gallons of water are pumped 1in a
minute, All the services of electricity, water and gas flow in
conduits on the basement ceiling under the main corridor. One
hundred and four vertical shafts with outlets on each floor carry
the vital services to four hundred and twenty benches, each six
feet long. These unique service shafts are considered a most

important feature and development -- an original contribution to
laboratory construction.

Each of the main corridors is four hundred eighty-eight feet
long with doors, on both sides on all three decks, opening to
the many laboratory bays and to the nine administrative research
offices and workshops.

The many laboratory bays indicate the great variety of activities

within the laboratory. Each is brightly lighted by daylight ex-
posure and modern indirect lighting,
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The television laboratory adjoins a control room and a two-story
studio. There are also included optics laboratory bays, an op~
tical dark room, and a lens grinding room.

The chemical laboratory has completely dust-proof rooms for ex-
periments with fluorescent materials.

The acoustical laboratory has been provided with the most modern
facilities. It includes: a unigue double wall; double door
isolation room for sound tests; a high pressure room; and tanks
for underwater sound tests. Its most novel section is the free
field sound room, heavily padded on the inner side, in which
there are no echoes or reflections, or extraneous sounds what-
ever. There is also included a "living room” designed to be the
acoustical equal of the ideal home living room in which the ex-
periments with sound instruments for home use are made.

The electronic tube-making laboratory is equipped with hydrogen
furnaces and exhaust pumps and manned by expert glass blowers.
The radio facsimile laboratory includes a room for chemical work
necessary for the study of dyes and inks,

There are laboratories for work on transmitting tubes, for
cathode ray research, for high frequency transmitter and antenna
research, and a field laboratory for outdoor sound measurements
and antenna development. There is an extensive model shop
equipped with everything from huge presses capable of pressures
measured in tons to gauges accurate to five millionths of an
inch., There is a coil and cable department, a lacquer room, a
plastics room, an electroplating room, a cabinet shop and a tool
crib., The stockroom carries twenty thousand different parts,
every conceivable t!°:-z that may be needed to make up an elec-
tronic device. There is also a raw materials stockroom. There
is a metals laboratory for testing all types of metals and a
meter room for calibrating the three thousand different meters
used in the laboratory. There is also a drafting room, a blue-
print room, a photographic room, and an extensive technical
library; and finally there is a kitchen and cafeteria to serve
the needs of the personnel,

In these modern laboratories, every facility has been provided
for carrying on advanced research and development in all elec-
tronic fields. In addition, all branches of science, which are
closely allied to the successful operation of electronic de-
vices, are also given a opportunity for development here. The
RCA Laboratories is a community of scientists engaged in many
diverse projects in a great number of scientific fields. Each
contributes to the overall progress of the electronic art. All
branches of science — chemistry, physics, astronomy, mathema-
tics, biology, and others, are called upon to serve the elec-
tronic industry. It has made in the past, and will make in the
future, great contributions in turn to every one of these
scientific fields,.
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It was conceived as a headquarters for all research and ori-
ginal development work of RCA. It was planned to foster the
growth of radic as am art and an industry and to meet the de-
mands of national defense,

Not only has RCA Laboratories met the demands of defense, but

as the war enveloped the United States, it became an arsenal of
offense, helping the United Nations as a whole. Many vital
developments have been accomplished, developments of such impor-
tance that the course of the war has been changed.

As General David Sarnoff, President of the Radio Corporation of
America, stated in announcing the organization of RCA Labora-
tories: "The achievements of modern radio are capable of in-
creasing and improving industrial output in many lines., 3y the
application of electronic devices to industrial processes the
Radio Age promises to electronize modern industry, just as the
application of electrical devices to industry at the beginning
of this century created the electrical age. By the establish-
ment of the new laboratories, radio auickens its pace alongside
the older industries -- electrical, steel, automobile, wire
communications, chemical, metallurgical, and others -- which,
through research, have contributed to the industrial leader-
ship and progress of this country. It is through invention and
the practical applications of research that American ingenuity
has raised the standards of living."
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* B.J. Thompson, Associate Director,

Dr. Vladimir K. Zworykin, Associate

tests an electronic device used in ' Director, examining a piece of test
radio and electronic research in equipment in the RCA Laboratories at
the RCA Laboratories at Princeton,
New Jersey.

* Killed in action in the Nedi-
terransan theatre of operations
while serving on a special mis-
ston "of direct and vital impor-
tance to the war"” for the
Secretary of Nar.

Princeton, New Jersey

E. W. Engstrom, Director of RCA Labora-
tories at Princeton, New Jersey., look-
ing over an electronic testing device
used in radio and electronic research.
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Each spacious laboratory has broad day-
light exposure supplemented by modern
lighting, which casts no shadows.

A huge wooden door, heavily padded on the
inside, leads into the Free Field Sound
Room, in which spoken words are heard ex-
actly as uttered, free from echo, reflec-
tion and resonance.

‘The Optic Laboratory bays are ingen-—

iously counected by dcocor-like windows
in the walls, making possible long
focuses through the rooms.
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The Model Shop of RCA Laboratories is ouwue
of the most modern and completely equipped
in the world. v

The Drafting Room, favored by north
lights, has desks for fifteen draftsmen.
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The Stock Room carries 20,000 different
parts —~ every item that goes to make up
a radio set or an electronic device.

The Meter Room has complete calibrating
equipment and 9,000 different meters
available for covering voltage, current,
temperature and speed.
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RADIOMARINE CORPORATION OF AMERICA
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RADIOMARINE CORPORATION OF AMERICA

While Radiomarine throughout its early years was primarily a
communications company operating extensive ship to shore, shore
to ship and ship to ship radio services, it has now become a
large manufacturer of a complete line of marine radio apparatus
as well. Consequently, an adequate description of the company
must cover these two related but distinct fields.

The present communications services of Radiomarine are the pro-
gressive outgrowth of long experience in marine radio which be-
gan with the Marconi Wireless Telegraph Company of America many
years ago., The bulk of this service is handled by telegraphy
with the traffic being composed of radiograms to and from pas-
sengers, information relating to weather conditions and to ob-
structions to shipping, orders and information pertaining to ship
operations and special services such as medical advice and the
transmission of news for publication on vessels,.

Some of the larger passenger liners were also equipped with
radiotelephone equipment which provided long distance service
directly linking the ship with shore exchanges, while low power
equipment was also available for short distance work such as
harbor communication with tugs.

The radiotelegraph services were carried on through some sixteen
coastal stations owned and operated by Radiomarine, while the

telephone services utilized the.existing telephone companies on
the shore end.

The war almost completely closed these services, but at present
four coastal stations have been reopened and it is expected
that in the future complete service will be resumed. At this
time no radical changes are contemplated in the operation of
these communication services, but as improvements in equipment
or other developments take place Radiomaripe will take full ad-

vantage of such, if by so doing its marine communications can
be bettered.

In the field of engineering and manufacturing of marine radio
equipment Radiomarine occupies the leading position in the United
States and has pioneered many important developments. Prior to
the war these activities wevre on a relatively small scale, but
with the vast inCrease in the merchant marine and the demand from
other government services for marine radio equipment a tremendous
expansion of both engineering developments and manufacturing took
place. An idea of the manufacturing facilities can be gained
from the fact previously mentioned that approximately 80% of the

American Merchant Marine is equipped with apparatus manufactured
by Radiomarine.
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Constant design improvements have been made and a number of new
transmitters and receivers have been put into production in the
last several years. A major step forward was taken with the
design and production of self-contained console type equipments
including all the radio communication and navigation equipment

for a ship in one unit which could be readily installed in a
minimum of time.

While navigational and safety equipment is still much the same
as it was several years ago, it is expected that some of the
techniques of aircraft navigation developed during the war will
be applicable to vessels as well. When this takes place Radio-
marine will be in the forefront of the production and applica-
tion of such equipment.

A brief outline of the principal products of Radiomarine is
given below.

1. MODEL #U - This is the new self-contained console unit men-—

tioned previously which has been primarily designed and manu-
factured for installation on U.S. Maritime Commission vessels,
The primary purpose of the design was to reduce the installa-

tion time and make it easier for less skilled workers to
handle the installation. This is accomplished in the Model
4 by means of "unit frome” construction wherein the various
radio units are completely assembled and wired at the fac-
tory in their respective frames. Pre~fabricated "inter-
frame” cables are supplied for ready connection inside the
console. This equipment has been so successful that it is
in use on a majority of vessels built during the war.

The component units are also new and the major ones are
listed below.

a. Main Transmitter, three tubes, 200 watts output, 8 fre-
gquencies, 350 to soo k¢, A-1 and A-2 emission, Model
ET-8024-A.

b. Emergency Transmitter, six tubes, 4o watts output ,-
s frequencies, 350 to soo ke, A-2 emission, Model
ET-8025.

c¢. High Frequency Transmitter, five tubes, 200 watts out-
put, 2000 to 24,000 kc, A-1 and A-2 emission, Model
ET-8023.

d. Main and Emergency Receiver, five tubes, low and inter-
mediate frequency, 1s to 6so kc, Model AR-8s10.

e. Communication Receiver, ten tubes, intermediate and

high frequency, 8s to s50 kc, and 1900 to 25,000 kC
Model AR~-8s506-B.

(18



Emergency Crystal Receiver, intermediate frequency, 350
to sis kc, Type D.

g. Auto Alarm, nine tubes, for automatic reception of the
International Auto Alarm Signal on soo kc, Model AR-8601.

Alarm Signal Keyer, for automatic transmission of the
International Auto Alarm Signal, Model AR-86s1.

Motor generator equipment is included as part of the Model 40U
as well as the necessary batteries and battery charging facil-
ities. Antenna material and spare parts are also furnished so

that the Model 4l is a complete equipment ready for operation
after proper installation.

ET-8010 - 8010A - This is a radiotelegraph transmitter having
an output of 200 watts and covering a frequency range of 355
to s00 kc with five pre-tuned frequencies. It has been de-
signed for operation both from the ship's main power supply
and from the emergency storage battery supply.

ET-8019 - A high frequency radio telegraph transmitter utiliz-
ing beam pentode tubes and covering a frequency range of 4iyo
to 16,660 kc with an output of 200 watts and also 22 mc with
an output of 150 watts.

ET-8003 - This transmitter has been in use as an emergency low
frequency telegraph transmitter, having an output of so watts,
for many years. The great majority of !".5. vessels and a num-
ber of foreign ships have used this equipment.

ET-8004A - This is a companion tramsmitter to the ET-8003 and
has an output of so watts. It operates on selected bands
between approximately ssoo and 16,680 kc. The motor generator
unit fornished with it also operates the ET-8003 and can be
driven either by the ship's main power supply or the storage
battery emergency supply.

ET-8017 - This is a high power intermediate frequency tele-
graph transmitter including provision for ten output fre-
quencies with instantaneous change from the s00 %C cqll1ng
frequency to a working freguency. The power output is ap-
proximately 1 kw and the frequency range covered is 350 1O
500 kc.

ET-8016 - This transmitter operates on ten frequencies with a
power output of 1000 watts in the frequency band of 110 toO
160 kc. Otherwise it is similar in most respects to the
ET-8017.

ET-8018 - A high freguency radiotelegraph transmitter with an

output of 1000 watts operating on five selected bands between
approximately 4100 kc and 22.2 mC. Within each of the five

(19)
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12.
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basic frequency bands provision is made for six crystals so
that a total of 30 output frequencies may be obtained.

AR-8510 - This is a newly developed low frequency receiver
taking the place of the old Model AR-8503. Continuous fre-
quency coverage between 15 and 650 rc is provided and in ac-—
cordance with the FCC regulations it includes a non-radiating
regenerative detector. This unit is battery operated in order
that it may be suitable for emergercy service,

AR-8504 - This is a compact intermediate frequency receiver
designed primarily for emergerncy use. It covers a fregvency
range of 300 to 9oo kc ard operates from batterv pover.

AR-8505 - A compact rusoed superheterodyne receiver for opera-
tion directly from either 115 or 230 volts AC or DC line. It
covers a freguency range of sgo0 to 30,000 kc in four bands.

AR-8701A - This is a medium sized direction finder for instal-
Jation in the wheelhouse or chartroom of passenger or cargo
vessels. It includes a highly selective and sensitive eight-
tube superheterodyne receiver and the entire unit is ruoggedly
constructed to withstand the heaviest kind of shipheocard use.
In order that the ship's magnetic compass will not be af-
fected, no =steel or iron is used with the exceptior of ball
bearings.

AR-8703A - This is a large binnacle type direction finder de-
signed for installation in the wheelhouse or chartroom of
passenger or cargo vessels. It also includes an eight-tube
superheterodyne receiver and the entire equipment is very
ruggedly constructed with no steel or iron being used except
for ball bearings. The batteries are mounted in the lower
section of the binnacle, thus making for a2 more compact in-
stallation.

AR-8703B - This unit is very similar to the AR-8703A except
that it incluces a smaller loop with a different type of
mounting on the binnacle,

AR-8707 - This direction finder is designed for smaller cargo
or passenger vessels or larger yachts. The receiver is es-
sentially the same as in the previous units and the chief
Aifferences are in the method of mounting the comrpass scales
an1 a 4ifferent type of binnacle.

AR -8704 and 8700AS - These are direction finder chassis which
have been develope? to permit modernization of older types of
Airection finders and provide a more sensitive and selective
radio receiver together with improved reliability and opera-
tion. The Model AR-8704 has been designe?d primarily for use
on the Great Lakes of the U.S. where operation is generally

(20)


http:cOl"P~.ss
http:compEl.ct

17 .

18.

1G.

20.

21‘

direct from the shipboard 110 volt DC power supply. This
design eliminates the use of all batteries and, accordingly,
makes it unnecessary to remove batteries when the vessels
are laid up during the winter season. The AR-8700AS util-

izes battery supply in old type binnacles and provides an
eight-tube superheterodyne receiver,

ET-8028 - This is a compact low power radiotelephone trans-
mitter and receiver with remote control unit designed pri-

marily for two-way mobile marine communication. The trans-
mitter is nominally rated at 5 watts and covers a freguency

range of 2000 to 3500 kc. Four pre~tuned frequencies with-
in this band are used,.

ET-8027 - A compact low power radiotelephone transmitter and
receiver having an output of approximately 25 watts and
covering a frequency band of 2000 to 3500 kc. Provision is
made for the use of a maximum of six pre-tuned frequencies
within this band. It can be supplied with power units for
operation on any one of the following voltages: 12 volts

DC, 32 volts DC, 115 volts DC, 230 volts DC and 115 volts
AC.

ET-8020 - This is a radiotelephone transmitting and receiv-
ing equipment designed primarily for service on the Great
Lakes in the U.5. It provides two-way selective calling,
automatic operation on 2181 kc, six channels with complete
remote control., Power output is 100 watts and the frequency
range is 2000 to gooo kc with six pre-tuned transmitting and
receiving frequencies as mentioned above.

ET-8012B - This is a compact radiotelephone transmitting and
receiving equipment in 2 single unit for smaller vessels
such as yachts and tugs. It has been designed primarily for
voice communication with coastal harbor statioms and other
ships. The power output is 75 watts and the frequency range
is 2000 10 3000 kc with ten pre-tuned frequencies within
that band. The radic receiver includes a built-in automatic
ringer which enables the coastal harbor stations to call the
vessel by bell, eliminating the need for standing by on the
loudspeaker for such calls. A loud;peaker is provided how-
ever,

ET-8011A - A low power radiotelephone transmitting and re-
ceiving equipment for two-way voice communication with harbor
stations or other vessels. The power output is approximately
15 watts and six pre-tuned frequencies between 2000 and 3000
k¢ are provided on the tranmsmitter while the receiver is
tuneable over three frequency bands and covers 540 10 1850
kc., 2300 to 7000 ke and vo00 to 22,000 ke,
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ET~8009A - A radiotelephone transmitting and receiving
equipment designed for large vessels and to provide long
distance two-way communication. The power output is 600
watts and the freguency range of approximately 4140 kc to
17,608 k¢ is covered in five bands. Each of the five bands
has provision for six crystals so that a total of 30 output
frequencies may be obtained. When required the control unit
which provides facilities for a maximum of five telephone

extensions throughout the ship can also include a speech
scrambler unit.

ET-8007 - This is a lifeboat radio transmitting and receiv-
ing equipment which complies with U.S. Government require-
ments for a radio installation on motor lifeboats of some
passenger vessels. The equipment is battery operated and
the transmitter operates on 500 kc with a plate power input
of not less than 75 watts. The receiver covers 350 10 550
kc and is tuneable over this range.

AR-8600 - An auto alarm equipment approved by the FCC and
designed to stand watch on the International goo k¢ dis~
stress frequency. When a distress call is received warning
bells within the auto alarm are actuated. The unit con-~
sists essentizlly of the radio receiver for installation in
the radio room and two bell and warning light units, ome of
which is installed on the bridge and one in the radio opera-
tor's cabin. A bell and warning light unit is also in-
cluded on the equipment installed in the radio room.

ET-8010B and D - This transmitter provides 275 to 325 watts
on A-1 emission, and 350 to yo0 watts on A-2 emission. Five
pre-tuned frequencies between 355 and soo kc are available,
This transmitter is also available for emergency as well as
main operation in which case it would operate from a stor-
age battery with an output of so watts. The B and D models
are the same in all respects with the exception of the
motor generator set.

ET=-80100 and CA - This transmitter provides 200 watts out-
put with eight pre-~tuned freguencies in the fregquency range
of 355 to spo k¢. The CA model combines both main and emer-
gency operation in which case it will operate from a battery
and provide so0 watts output.

ET-8019A ~ A radiotelegraph transmitter with an output of
200 watts between 2050 and 17,000 kc and 150 watts between
17 and 22 mc., The frequency coverage is continuous by means
of front panel controls.

ET=-80/6B - A radiotelegraph transmitter having an output of

200 watts between gooo and 18,000 kc and 150 watts at 2z mc.
Eight bands are provided between 4000 and 22,000 kc.
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AR-8506B ~ This is the high frequency receiver used in the
Model 4U equipment. It is a ten-tube superheterodyne cover-
ing a freguency range of 85 to sso0 kc and 1.9 tozg me. It
may be operated directly from either 115 volts AC or DC.

ET-8022C - A lifeboat equipment including a compact trans-
mitter and receiver mounted in a water-tight cabinet and a
small hand-driven generator for furnishing power. Thus, no
batteries are reguired and since the power requirements are
low one or two persons may readily rotate the generator unit,
The transmitter delivers 3 to 4 watts into the antenna and
operates on the International distress frequency of soo k.
The receiver also operates on the same fregquency.

ET-8030 - This is a new type lifeboat telephone and tele-
graph equipment completely housed in a watertight binnacle
which also includes a built-in hand-driven generator, It
can be used to automatically transmit SOS signals for dis-
tress and long dashes for direction finding both on so00 ke
distress frequency and a shortwave freguency of 8280 kc.
The receiver included is pre-tuned to soo k¢ and can be
tuned to any frequency between 8100 and 8600 kc. The eatire
equipment therefore may be used for two-way telegraph or
telephone communication as well as automatic telegraph
transmission. It can be operated with either a kite or
balloon supported antenna or with a fixed antenna rigged to
the sailing mast,
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MODEL ET-8030 LIFEBOAT RADIO
TELEPHONE — TELEGRAPH TRANSMITTER - RECELIVER

MODEL ET-8007
LIFEBOAT RADIO TRANSMITTER-RECEIVER
EQUIPMENT
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MODEL ET-8003 EMERGENCY RADIO-
TELEGRAPH TRANSMITTER
50 WATTS, 375 TO 500 KC.

CONTROL PANEL
POWER CONTROL AND CHARGING PANEL

MODEL ET-8004-A
HIGH FREQUENCY RADIOTELEGRAPH TRANSMITTER
25 TO K50 WATTS, K530 TO 16680 KC.
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ET-8010-A
EMERGENCY POWER PANEL

MODEL ET-8010 MAIN RADIOTELEGRAPH MODEL ET-8010~C MAIN RADIO-TELEGRAPH

TRANSMITTER TRANSMITTER
200 WATTS, 355 TO 500 KC.

(23-D)



MODEL ET-8018 HIGH FREQUENCY
KADIOTELEGRAPH TRANSMITTER
1000 WATTS, 4140 TO 22200 KC.

MODEL ET-8017-1 INTERMEDIATE-FREQUENCY
RADIOTELEGRAPH TRANSMITTER
1000 WATTS, 350 TO 500 KC.

MODEL 8017-2 INTERMEDIATE FREQUENCY
RADIO TELEGRAPH TRANSMITTER
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MODEL AR-8510 RADIO RECEIVER
and

TYPE RM-29 RECTIFIER UNIT

MODEL AR-8504 RADIO RECEIVER
300 TO 900 KC.

MODEL AR-8r05 HIGH FREQUENCY
RADIO RECEIVER
540 TO 30,000 KC.

MODEL AR-8506-B RADIO RECEIVER

L

Al Pt s
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MODEL AR-8601 AUTO ALARM

MODEL AR-8600-1

AUTO ALARM

MODEL AR-8651 ALARM SIGNAL KEYER
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MODEL ET-8022-C LIFEBOAT RADIOTELEPHONE AND RADIOTELEGRAPH
TRANSMITTER-RECEIVER and HAND DRIVEN GENERATOR

MODEL ET-8022-C LIFEBOAT MODEL ET-8022C
RADIOTELEPHONE AND RADIOTELEGRAPH LIFEEOAT RADIO TRANSMITTER - RECEIVER
TRANSMITTER-RECEIVER
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MODEL ET-8011-A RADIOTELEPHONE
15 WATTS, 2000 TO 3000 KC.
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MODEL ET-8009-A RADIOTELEPHONE ECUIPMENT
600 WATTS, 4140 TO 17680, 5 BANDS
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MODEL ET-8020 RADIO TELEPHONE

..... 5 o Y e, -
‘ T ) - SPEAKER-BELL UNIT

100 WATTS, 2000 T0 9000 KC.
A

MODEL ET-8022 RADIO TELEPHONE

ET-3012-B RADIOTELEPHONE
75 WATTS, 2000 TO 3000 KC.

L ET-8021 RADIO TELEPHONE
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MODEL AR-87005
RADIO DIRECTION FINDER
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RADGMAIENE CORPORATION OF AMERICA
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MODEL AR-8700 AS
DIRECTION FINDER CHASSIS
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MODEL AR-8703-B MODEL AR-8703-A MODEL AR-§703-B HODEL AR-B707
RADIO DIRECTION FINDER  RADIO DIRECTION FINDER RADIO DIRECTION FINDER RADIO DIRECTION FINDER
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RCA INSTITUTES

The RCA Institutes, located in New York City, is a technical
school devoted exclusively to instruction in radio and elec~-
trical communications and associated electronic arts. The pri-
mary purpose of the Institute is to afford adequate facilities
for broad and thorough training of its students, thereby pro-
viding dependable, trained personnel to carry on the techni--
cal work in the industry in its many phases.

RCA Institutes was founded more than thirty years ago, and since
that time more than 5,000 students have finished courses there,
Today more than 600 are enrolled, a maximum of 2400 having been
registered earlier in the war training period. It is the oldest
radio school in America and has been in continuous operation
throughout the long years of radio growth, its educational facili-

ties keeping constantly in pace with the advance of the industry
itself.

By providing dependable, trained personnel to carry on essential
technical work in the radio field, RCA Institutes has been of
value to the industry and is ome of the means by which the United
States has made itself self-sufficient in the electronic field.

Adequate preparation for the technical positions in the radio in-
dustry requires careful training in both theory and practice. The
laboratories of the RCA Institutes schools contain an extensive
array of equipment for the practical imstruction of its students
and include a radio frequency laboratory and an audio frequency
laboratory, a video frequency laboratory, the electrical labora-
tory, and the receiver laboratory. Many classrooms are provided
for demonstrations and lectures. The teaching personnel numbers
about twenty-five well-trained capable imstructors. There are
two RCA Institutes schools, one a School of Technology which
provides a single course of study; the geperal course, which re-
quires eighteen months to two years to complete. The Vocational
school offers four courses of instruction as follows:

1. Aviation Communications

2. Commercial Radio Operating
3. Radio Service

4. Preparatory Course

RCA Institutes is recognized in the United States and many for-
eign countries as an institution of high standards. Its methods
of teaching have been widely observed and followed by many

other similar schools. It has supplied more than five thousand
well-trained men for all classes of communication work -- service-
men, technicians, operators, engineers. It is one of the highly
 significant and worthwhile services RCA renders to the radio in-
dustry.
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IX‘- COMMUNICAT IONS TRANSMITTERS

In view of the very large sums we have expended in transmitter
development and the likelihood that this subject will be of
special interest in the Soviet Union, we set forth in some de-
tail our present status in this field. The specifications for
such apparatus are lengthy and complicated and our abbreviated
commentls may leave much wanting in the way of detailed informa-
tion, nevertheless it will show that we have been very active in
the work and have some new and interesting products. Since 1942
we have done some important work in high power low frequency
transmitters, station design and antenna design. In the high
frequency range, multi-frequency transmitters have been the sub-
ject of special efforts and new designs. In police and emergency
communications by voice, new methods of design and the more ex-
tensive use of frequency and phase modulation will be of interest.
Special aspects of communication, such as aviation, marine, micro-

wave relaying, etc, are treated separately in other parts of this
presentation,

Our present developments for both transmitting and receiving ap-
paratus include frequency shift keying devices. This method of
keying appears to be destined to replace the conventional make-
break keying in future, following the trend already well estab-
lished, in which the Soviet Union has been very influential. Such
a system provides true polar operation and is especially useful
for high speed telegraph and teleprinter services. This, together
with the widespread adoption of diversity reception originally
developed and sponsored by RCA, provides the topmost effective-
ness in fast reliable communications at the present time. We are
also interested in the application of frequency shift keying to
the carrier wave of a short-wave broadcast transmitter so as to
transmit {and receive) simultaneous telegraph and telephone com-

munications, and plan to explore this technique in the near
future.

A, LOW FREQUENCY TELEGRAPH EQUIPMENT

1. TE147, 50/100 Bw 44-155 kc Transmitter With Remote
Control. A new design high power equipment, designed in
1942/43 and which has given excellent service at two
stations. The Soviet Union has shown interest in ac-
quiring one or two of these from our Canadian company,
RCA Victor Co. Ltd., and the design has been released by
the Canadian government for this purpose. It is the
largest air-cooled radio transmitter built anywhere to.
date and is believed to be the only high power 1-f set
with complete front—panel tuning for transmitter and
antenna system. A-1 and A-2 emission up to 125 words
per minute. Duplicate master oscillators used.
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LF Antenna System - A new design antenna system for use
with TEigy7. Developed for optimum cost/efficiency
characteristics for severe climatic duty from explora-
tion with UHF antenna models. Modern safety-core in-

sulators are employed throughout, for working potentials
of 125 kilovolts.

TE3434. 5/10 kw 100 to 500 ke Transmitter with Remote
Control - A 1943/44 design transmitter of excellent and
proven performance., Four such transmitters are now in
service with excellent records of reliability and trouble~
free operation: A-1 and A-2 emission 60 words per minute;
all air cocled; front of panel tuning for whole frequency
range; master oscillator drive,

TE3438 5/10 Rw 90 to 200 ke Transmitter — Same basic
design as TE343A except for frequency range. Several of
these are now in construction,

TE260B/D 2/83 Rw 123 to 500 ke/100 to 500 ke Transmitter
Designed in 1942/43, these two versions of the same trans-
mitter design have proved very satisfactory and almost 100
of them have been manufactured to date. A-1 and A-2 emis-
sion, 60 words per minute, air cooled, all front panel
tuning, remote control and master oscillator. Originally
a commercial design, it has been used by several different
military services and government airways services.

TE237 500 Watts 150 to 200 ke Transmitter - Designed in
1942 for use on the arctic airways of Canada, this trans-
mitter has had a fine service record in every station
where it has been used. It is crystal driven, remotely
controlled,

Low and Medium Power LF Antenna Systems - We have done a
large amount of development work and study of low fre-
quency antenna systems and have evolved some valuable de-
signs for locations where severe climate is encountered
and where minimum heights had to be employed because of
airways obstruction or plain economy considerations.

ET4335 LP 250 Watts 150 to 600 ke Transmitter - De-
signed in 1942, this compact design set can be used for
fixed or mobile use, and provides A-1 and A-3 emissions.
It has been used during the war for military and commer-
cial use., It is crystal controlled.

Other IF Transmitters - We are also doing preliminary
work on low frequency telegraph equipment very much
higher in power than any described herein. How far this
goes will depend on the war situation.
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HIGH FREQUENCY COMMUNICATION TRANSMITTERS

In the past we have designed and manufactured a wide variety
of h-f transmitters and have participated activity in the
rapid evolution of this important field of engineering and
manufacturing. The immense quantities of such equipments re-
quired in the war gave RCA an unparalleled opportunity to mass .
produce, in hundreds and often thousands, transmitters which
heretofore were required in dozens only. This experience has

had very beneficial effects on the new designs now being
worked on.

Some of our new equipments are:

1. AT3 (TE134) 300 Watts 2-Channel Transmitter - This was
developed in 193¢ for the Royal Canadian Air Force but
has now been released for commercial sale. This unusual
transmitter has been mass-produced since 1940 and has
established a great reputation. Designed to the very
highest standards of performance and quality, it offers
more features in one transmitter than any other set
known to us. It has been used in military mobile, avia-
‘tion, point-to-point, and public service applications
over much of the world and under all climatic conditions,
It has been constantly in manufacture and constantly im=-
proved up to the present., We plan to continue this equip-
ment for commercial sale post-war. It has remote control,
two channels 2,5 to 20 mc continuous from front panel,
tone keying up to 200 words per minute, A-1, A-2 and A-3
emissions, high stability master oscillator, and also
crystal control in each channel, voice operated carrier,
separate or common antennas, and has, as an accessory
unit which becomes an integrate portion of the transmitter,
the networks for feeding balanced loads.

2. AVT 29B Multi-channel 5 kw Transmitter - Originally de-
signed in 1939 but revised and improved in 19g2-43. This
transmitter has been extensively produced during the war
for point-to-point and airways ground use. It has from
two to four fixed-tuned r-f channels which are switched.
under push-button control, Covers range 2 to 18 mc with
A-1 and A-3 emissions. We contemplate further evolution
of this design in future.

3, ET4750X 15 kw HF Telegraph Transmitter -~ This is a re-
cent modification of our ETyyso to provide A-1 operation
only, at 15 kw.

4. ET4332B 250 Watts HF Transmitter - A 1941 design general
communication transmitter which has been mass-produced
during the war for use all over the world. It is a
1-channel 2-20 mc set giving A-1 and A-3 emission.
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ET4336 250 Watts HF Transmitter — Designed in 1943, it
is similar to ET4332B but reduced in size, shock-mounted
and adapted to mobile use, Vast quantities of these
have been produced during the war.

75 kw HF Telegraph Transmitter - Now scheduled for early
development, this is an adaption of our g0 kw HF Broad-
cast Transmitter for A-1 emission for telegraph service.

ET4339 200 Watts AP Transmitter - A recently completed
new design low power general communication set covering
2 to 20 mc, A-1 and A-3 emission. It is designed as a

strict economy unit and is available with either 1 or 2
RF channels.

ET10 300 Watts BHF Transmitter 2 to 20 mc 4 Channels -
Just now nearing completion in design, this is a multi-
frequency set for A-1 and A-3 emission, remote control.
It uses a number of advanced features of performance and
constraction at low cost.

ET11 1000 Watts Transmitter 2 to 20 mc 4 Channels -
Similar in conception and purpose to the ETio but higher
power.

ET12 5 kw Kulti-channel HF Transmitter - Now in the
preliminary planning stage, this will be a combination of
fixed-tuned r-f channels and an automatically tuned unit
where a greatly diversified service must be maintained
with one transmitter. The number of channels can be
varied as required, and provisions are made for simul-
taneous operation of 2 or 3 channels. It will have A1
and A-3 emission and remote control.

Advanced Developments in Automatic and Self-Tuning
Hethods - In connection with the above project we have
devoted much study to practical and economical methods
of obtaining multi-frequency operation by automatic tun-
ing and also-'self-tuning. Some basic work of importance
in future designs has resulted already and further work
is in progress.

ET15 25 Watts HAF Transmitter 2 to 20 mc - A single

channel economy design for miscellaneous use where very
low power suffices. It will have A-1 and A-3 emission,
one channel.

Frequency Shift Eeyer Unit - A basic unit for use with

any of our high frequency transmitters is in development
for A-1 frequency shift keying.
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MI-19427-B
MASTER OSCILLATOR

DR-89 DIVERSITY RECEIVER

ET-10 COMMUNICATIONS TRANSMITTER

( 68-A)

2 TO 20 MC., 300 WATTS



FOR TE343 TRANSMITTER
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TE343
5/10 KW LF TELEGRAPH

TRANSMITTER
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TE260 A
1.5/9 KW LF TELEGRAPH

TE260 B
1.5/9 KW LF RADIOTELEGRAPH

TE237
500 W LF TELEGRAPH

00 WATT LF

TE237
TELEGRAPE TRANSMITTER
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ET-8019 CONTROL UNIT

MoDsL BT-8019 MODEL ET-8019-A HIGH FREQUENCY
HIGH-FREGUENCY RADIOTELEGRAPH TRANSMITTER RAUTATRLEAREE TRANSHITIER
900 WATTS, 4140 10 16660 KC. ' :
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NSMITTER.
FRONT PANEL OF TE 147 50/100 KW 44/155 KC TELEGRAPH TRA

( 68-E )



CRYSTAL CALBRATED
ETER

WM
" - TYPE TS B RROSS
: TP o rerme
t ACR ViCTOR COMPRTY, LTE:
e, et

v

=
o~ \

A D Q .

( 68-F )



, IRRESEEEFRE"

.nan-iln-i e

(4 | ol
FPEFEEEEFEEP
| TR e
 PEEFEEEEEEEEE

MI-7181.

SPEECH-INVERTER.
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REAR OF EXCITER PORTION OF TE 147 50/100 KW 44/155 KC RADIO TELEGRAPH TRANSMITTER.
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SPECIAL OUTPUT COUPLING UNIT (Single-end to Push-pull
2 Channels) FOR USE WITH AT3 TRANSMITTER. TE 366

2-CHANNEL SINGLE-END TO PUSH-PULL LATTICE COUPLING
UNIT FOR ATTACHMENT TO AT3 TRANSMITTER. TE 366
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ET-4336 COMMUNICATIONS TRANSMITTER
9 TO 20 MC., 350 WATTS

ET-4339 COMMUNICATIONS TRANSMITTER
1.7 TO 20 MC., 200 WATTS

ET4336k H.F. GENERAL PURPOSE
TRANSMITTER. 250 W.
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New sautomatic tuned transmitter. Crystal Capacitor and inductor units of auto-
oscillator, [PA, and antenna tuning. matic tuned stage.
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ANTENNA LOADING INDUCTANCE FOR TE 147

TRANSMITTER 50/100 KW 44-155 KC.
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TYPE ET-4393%A COMMUNICATIONS TRANSMITTER 3 - RCA ET4392B
950 WATTS, 2 TO 20 mc. TRANSMITTERS INSTALLED

AT A COMMUNICATION STATION
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2-CHANNEL 5 KW 2.5/20 MC GENERAL
COMMUNICATION TRANSMITTER. TE 308-C
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250 WATT, FM TRANSMITTER

ET-4331 COMMUNICATIONS TRANSMITTER
1 KW, 3 TO 20 mc.
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150 WATT GENERAL PURPOSE AMATEUR TRANSMITTER. ET4334.
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CUSTOM - DESIGNED TRANSMITTER
(250 Watt) FOR MOBILE AND MARINE USE.

&

250 WATT LF TRANSMITTER FOR E- ‘ ' 250 WATT GENERAL PURPOSE
GENERAL COMMUNICATION. ET4335LF ... COMMUNICATION TRANSMITTER. ET4336G.



HIGH FREQUENCY TELEPHONE AND TELEGRAPH

TRANSMITTER AVF-22B 2-1/2 KW OR H KW
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X - COMMUNICATION RECEIVERS

POINT TO POINT DELUXE DIVERSITY RECEIVING EQUIPMENT (3-24 mc)

In the later twenties RCA Communicatioms, Inc., with their
world wide MHF radio circuits, felt the need for a deluxe
radio receiver to combat the fading and the interference al-
ready appearing in the 3-24 mc frequency range. Work was
started to develop such an equipment and the new deluxe re-
ceiver Was put into commercial service in 1931, incorporating
advanced theories including 7"space diversity” and variable
selectivity. This receiver still is recognized as a standard
of comparison. Our military, as well as that of our allies,
have eagerly consumed our entire output during the war.

AR88-CR9!1-ER88 RECE IVERS

With the success achieved by the deluxe diversity, it was de-
cided in 1939 to develop a communications receiver for general
aoplication which would include all the desirable electrical
and mechanical features possible from a theoretical stand-
point as well as a design which would lend itself to mass pro-
duction with the economy of price resulting thereby. Combin-
ing the technique learned in the production of millions of home
receivers, experience with previous communication receivers and
the advice of the U. S. Army and Navy, as well as RCA Communi-
cations, has resulted in the AR88 family of receivers. They
are physically rugged, electrically stable to the extreme and
vossess superior selectivity and sensitivity. Their acceptance

has been wide. A very large number of these units have been
produced to date.

This group includes the following:

AR88 - 2-1/2 watt audio output sso k¢ to 30,000 kc

ER88 - sso kc to 30,000 kc but with 10 watts audio output

CRo1 - 2-1/2 watt audio 75 - 550 kC 1500 - 30,000 k¢

DR89 - 550 - 30,000 ke diversity receiver including
3AR88.

|

With the availability of such a receiver as the AR88, it was
natural that three of these be combined with a tone keyer to
form a simpler diversity than the original deluxe model. Ex-
cellent results have been realized as the military branches of
. the allied governments become more familiar with the advan-
tages and performarnce of this simple equipment. An adaptor
unit to permit reception of frequency shift signals with this
receiver is now being developed.
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CRI0 - 2000 - 20,000 KC FIXED FREQUERCY RECEIVERS

With the anticipated expansion of interpational aviation and
the improvement of radio technique to the point where radio
circuits are considered in the same light as lanrd telephone
lines with the same class of operating personnel being used,
a demand has been created for a receiver to be set permanent-
1y on one freguency with no operator adjustiments being re-
guired. The CRiop, now in development, will answer this need
and provide either telephone or telegraph reception and con-
trol from a local or remote point over a two-wire line. Di-
versity operation on telephone will also be possible by con-
necting two or three of these receivers together,

CRI1 - 550 - 30,000 KC GENERAL COVERAGE RECE1IVERS

In 1938 RCA developed the ARyy general communications re-
ceiver for sale to the amateur market. Commercial services
found its electrical performance so excellent that we are
now planning a modified version which will expressly meet
the needs of the commercial user. Certain features desir-
able only to the amateur will be eliminated, the result
being a low priced receiver of superior performance designed
expressly for the commercial user interested in the maximum
performance with the minimum of expense.

CRX - 100 - 200 MC FIXED FREQUENCY RECEIVERS

A1l indications point to increased usage of the 100~ 200 mc
frequencies in plane-to-ground communications., To provide
the assurance of constant monitoring of certain channels in
this range with the minimum of operator adjustment, a fixed
frequency receiver will be required. As it is now planned,
this receiver will be similar in operation to the CRio but
for telephone only, and on this different frequency range.
Operation and control will be possible from either a local
or remote point over a two-wire line,

CRX - 25 - 250 MC GENERAL COVYERAGE RECE{VERS

The post war era will see a greatly expanded use of these
frequencies by various services. With all primary circuits

‘using untunable fixed frequency receivers, there will be a

great need for a <stand by” general coverage receiver in
every station as well as laboratory and service point.
Since these frequencies will include both AM and FM narrow
and wide band, this receiver must accommodate both,
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RADIO COMMUNICATIONS RECEIVER 75 KC TO 550 KC AND 1.5 TO 30 MC. CR91

TRANS. REC. MOD.
\' 1 mecow
rd

RADIO COMMUNICATION RECEIVER. AR88. 550 KC TO 30,000 KC.
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8 CHANNEL DIVERSITY RECEIVING SYSTEM WITH TONE KEYER. DR89
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X1 - AVIATION RADIO

The role of RCA in aviation radio is best implied in the fact
that at the present time over half of our entire output from all
our factories is for equipment to be used in connection with
aviation. RCA has in the past specialized in military aviation
radio, and as a consequence was in a position to take a promin-
ent place in the development and supply of the complicated and
important forms of apparatus feguired for the prosecution of the
War, In several cases RCA developments and designs were manu-
factured by other companies because we had not the manufacturing
capacity to handle all the fruits of our research and engineer—
ing. In these matters we have trained and guided other com-
panies, our nominal competitors, in their production.

RCA has for several years maintained flight laboratories with
several aircraft for experimentation and test of equipment and
systems. The present location of our flight laboratories is at
Wings Field, Pennsylvania, where four RCA-owned aircraft are
constantly in use, as well as chartered or loaned aircraft for
special purposes.

In the last feour years, RCA has entered +the field of civil avia-
tion with new designs of equipment for airways navigation based
on the current North American system. Extensive experience has
been had with almost all forms of secret military navigational
systems, some of which are now being considered for adoption
internationally for post-war world-wide airways. Our plans for
the future include the design and production of all types of
radio facilities for long range and short range navigation, air-
port traffic control and air-ground communication following the
specifications now under international comsideration for such
purposes. It is of interest to note that the RCA VHF omni-di-
rectional radio range, developed and proposed in 1937, is now
under consideration as a navigational facility for international
use and its development is currently being pursued by the U. S.
Civil Aeronautics Administration for this purpose.

We also contemplate taking an important part in the supplying of
instrument landing equipment for airports now that specifications
for these facilities are quite well stabilized. We expect to
start the design of instrument landing equipment in the near
future.

Our Airborne equipment program for the post-war period is al-
ready planned to include all the types required for use in con~
junction with the new international airways facilities for navi-
gation and communication for long-range and short-range opera-
tions, and for large and small aircraft.



Our future international plans include also the engineering con-
sulting and supervisory services necessary to assist other na-
tions to provide airways radio facilities in accordance with the
standards specified by international agreement.

The program outlined above will advance as rapidly as standardi-
zation of specifications intermationally takes place, and will
involve a large amount of engineering work before it is complete.
With but a few exceptions, the new facilities will employ new fre-
quency allocations and techniques for civil aviation, all of which
require new equipment designs. It will take several years to ex-
ecute this whole program, but its urgency will insure its active
prosecution. We are maintaining close contact with international
progress in system standardization as well as the developments
carried out for this purpose by the various Governments,
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AIRCRAFT RECEIVER UNIT MODEL AVR-7H

o \ r"" .
AIRCRAFT RECEIVER COMPLETE WITH CONTROL PANEL AND CABLES AVR-7H
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AIRCRAFT RADIO RECEIVER FOR COMMERCIAL AIRCRAFT. AVR24
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PORTABLE 10-WATT 75 MC. RADIO TRANSMITTER AND
ANTENNA FOR AIRWAYS MARKER SITE-SURVEYING
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Aviation transmitter being tested at -40° C.
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CONE OF SILENCE MARKER TRANSMITTER FOR AIRWAYS USE. TE 113
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REAR AND FRONT VIEWS OF TE 141A, H~CHANNEL REMOTE-CONTRULLED
AIRPORT TRAFFIC CONTROL TRANSMITTER. ’ AIRPORT TRAFFIC CONTROL RECEIVER. TE 141C
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FAN MARKER TRANSMITTER 100 WATTS
7H MC. FOR USE ON AIRWAYS. TE 114
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TE114
FAN-MARKER TRANSMITTER
AS USED ON CANADIAN
ATRWAYS CONE MARKER ANTENNA
SYSTEM FOR AIRWAYS
POSITION MARKING
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SUPERVISORY CONSOLE FOR TE 141 AIRPORT TRAFFIC CONTROL
SYSTEM AS INSTALLED IN AIRPORT CONTROL TOWER.
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Tk141 B FRONT AND REAR VIEWS OF REAR VIEW OF TE141 B
MULEL-CH SHWEL ALEFORT TE141 A AIRPORT TRAFFIC MULTI- FREQ. ALRPORT
TRAFFIC CONTROL RECEIVER CONTROL TRANSMITTER TRAFFIC CONTROL RECEIVER

(Remote Controlled)
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Snikl 8 REMOTE CONTROL UNIT FOR
B o | AT TRANSMITTER

“";i - TE141A AIRPORT TRAFFIC CONTROL
TRANSMITTER AND

2 — AT3 COMMUNICATIONS TRANSMITTER
FOR SERVICE AT AN AIRWAYS
COMMUNICATION STATION

SUPERVISORY CONTROL CONSOLE
TE141 E FOR AIRPORT TRAFFIC
CONTROL SYSTEM AS USED IN RCA AT3 GENERAL COMMUNICATION

AIRPORT CONTROL TOWER 300 W 2 CHANNEL HF TRANSMITTER

( 74.L)
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