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AURICON

16mm Sound- On-Film

for | ELEVISION

e

i = . .

Auricon 16mm Sound-On-Film Camera$ provide ideal working tools
for the production of Television Newsreels, film commercials,
dramatic inserts and local candid-camera programming.
Ask our distributor or write direct for free illustrated catalog.

200 ft. film capacity for 5% minutes
of i d-on-film.

Self-blimped for quiet studio
operation.
CINE-VOICE e
= With 30 day money-back N
= Guarantee 4 “double-system* sound-recording.
Studio Finder shows farge upright

*«
*«
9¢ Synchronous motor for “single” or
*
image.

¥

$1310 (and up) with 30 day money-
back Guarantee.

Photograph a sound track along one
edge of your picture film with the
Auricon “Cine-Voice” 16mm Camera.
Same film cost as old-fashioned silent
movies! Edit your own talking pictures
on any make of 16mm sound projector.

SUPER-1200)

Two independent Finder Systems plus instant Ground:Glass Focusing
thrpugh the Camera lens.

Self-blimped for quiet studio operation.

1200 foot film capacity for 33 minutes of continuous recording.
Variable Shutter for fades or exposure control.

x  $4315.65 complete for 16/im seund-on-film.4.lénses additional.
Also available without sound for $3377.90.

Sold with 30 day money-back Guarantee. RCA licensed sound.

BERNDT - BACH, INC.
7349 BEVERLY BLVD., LOS ANGELES 36, CALIF.

 MANUFACTURERS OF SOUND-ON-FILM RECORDING EQUIPMENT SINCE 1931
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ENGINEERS HANDBOOK
! AND CATALOG

CHARACTER|ST|CS A dTh'l.iIed.urlluL)fsis of ali th(:' im?or:un'l.cl:urur;eristi;s c{f IMz'mItex‘ gl:lss-b.nnile: dmim
: insulation including every pertinent electrical and mechanical feature. Also included are
OF MYCALEX tables of comparison with all other competitive materials.

- Contains complete data and specifications plus a wealth of explanatory information cover-
INJECTION MOLDED ing Mycalex 410, the injection-moldable grade of glass-bonded mica insulation. Replete

GRADES with graphs, tables of properties, and ample illustrations.
i Everything the designer needs to know in applying Mycalex 400, the compression-molded
COMPRESSION-MOLDED gloss-bonded mica insulation, to problems involving fabricated dielectric parts. This chapter
GRADES graphically illustrates the versatility, of this dielectric.

DESIGN OF A veritable “gold mine" of valuable information — covering the capabilities and adapt-

ability of MYCALEX 410 and 410X —in designing and producing molded insulators and
MOLDED INSULATORS other dielectric components. Complete data is included.

MACHINING AND (omp'rehensive remmmendutions.lor .muthi{ling and .fuhricuﬁng W(ulex 490, fhe.tflm-
pression-molded glass-bonded mica insulation. Details all machining, cutting, drilling,

FABRICATING METHODS threading, tapping, slotting, grinding, finishing.

DESIGN OF Another section of the catalog which is equally valuable to the engineer and shop man.
Text and diogrammatic views cover all phases of design pertaining to fabricated insulators.

MACHINED INSULATORS Recommendations are included for the solution of ordinary problems.

SWITCHES AND Mycalex products of this type demonstrate the precision accuracy, and functional perfection
COMMUTATOR PLATES attainable only through the use of Mycalex glass-bonded mica insulation. Various com-

mutators and switch plates are described in detail.

MYCALEX Mycalex manufactures a wide variety of low-loss tube sockets extensively used in com-
mercial and governmental applications. These sockets are fully described with diagrammatic

TUBE SOCKETS drawings showing dimensions and other details.

SINGE 1919

Owners of '"MYCALEX' Patents and Trade-Marks MN”“,“

TRADE MARK REG. U.5. PAT. OFF.
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o WHPRADIO
dou NG COMMUNICATION

Formerly FM MAGAZINE and FM RADIO-ELECTRONICS
Now incorporating TeLEVisioN ENGINEERING Magazine

YOL. 12 DECEMBER, 1952 NO. 12

COPYRIGHT 1952, by RADIOCOM, iINC.

INDUSTRY NEWS
TV-AM-FM Set Production

Compiled from figures released by RTMA ... ... ... 4
SPOT NEWS NOTES

Items and ts about people and panies . ... 6

TELEVISION

Microwave TV Relay
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Pattern for TV Profit

Part 5 — Studio Equipment .. .................. 13
FCC Television Grants

New construction permits granted ............... 17

COMMUNICATION

Communication News

Items of interest concerning communication . ... ... . 20
Use of FCC Form 400

Jeremiah Courtney .. ......................... 21
2-Way FM for Aircraft
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Microwave Protective Relaying, Part 2
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Communication Applicants
List of new FCC applications . .................. 26

SPECIAL DEPARTMENTS

Professional Directory
Meetings and Events ...............................................
Article Index for 1952
Advertising Index .................................................

THE COVER DESIGN AND CONTENTS OF FM AND TELEVISION MAGAZINE
ARE FULLY PROTECTED BY U, 8. COPYRIGHTS, AND MUST NOT BE REPRODUCED
IN ANY MANNER OR IN ANY FORM WITHOUT WRITTEN PERMISSION

ROY F. ALLISON, Editor
MILTON B. SLEEPER, Publisher

Frep C. MICHALOVE CHARLES KLINE
Eastern Manager Western Manager

Epwarp Branp
West Coast Manager

Miriax D. ManNiNG LirLiaN Benbross

Production Manager Accounting
CaroLE WooL ErLeanor_GILCHRIST

Circulation Manager Art Dsrector

Publication Office: The Publishing House, Great Barrington, Mass.
Tel. Great Barrington 1300.

Chicago Office: 426 North Pine Avenue, Tel. Columbus 1-1779.

New York Office: 6 East 39th Street, Room 1209, Tel. Murray Hill 5-6332

West Coast Office: 1052 West 6th Street, Los Angeles, Tel. Michigan 1732.

Rapro CommunicaTioN Magazine is mailed on the 15th of each month.

Subscriptions: Should be sent to Publishing House, Great Barrington, Mass.

Single copies 35c—Subscription rates: $6.00 for 3 years, $3.00 for 1 year.
Add 50c per year in Canada; foreign, add $1.00 per year.

Contributions will be neither acknowledged nor returned unless accompanied
by ad ki and directi nor will Rapio CoMmUuNICA-
TION Magazine be responsible for their safe handling in its office or in
transit.

Entered as second-class matter August 22, 1946, at the Post Office,
Great Barrington, Mass., under the Act of March 3, 1879. Addi.
tional entry at Post Office, Boston, Mass. Printed in the U. S. A.

Weekly Reports

of FCC Applications Filed for New
Communication Systems

Effective January 1, the Reports of New FCC
Applications for nication sy will be
available in the form of Weekly Reports, sent by
first class mail or by air mail. This service has
been set up because, since COMMUNICATION
ENGINEERING will be a bimonthly, too much
space would be required to publish the list of
applications filed during two months, and there
would be too great a delay in making the informa-
tion available.

Therefore, the Weekly Reports service has been
set up at the lowest possible cost, so that communi-
cations engineers, frequency coordinating commit-
tees, and manufacturers will have complete data
promptly on each new application filed in all the
safety and special services and aircraft, coastal,
and common carrier services.

Each listing will give full details of the applica-
tion, including the mail address of the applicant,
and the location and purpose of each transmitter.

This data, made available through the coopera-
tion of the Federal C ications issi
will be obtained daily at Washington and rushed
to Great Barrington, where the Weekly Reports
will be prepared and mailed to subscribers.

The annual subscription rate is $50, or $15 per
quarter. Reduced rates are available to compa-
nies ordering extra subscriptions for their execu-
tives or field officers, as follows:

1 Subscription, per year $50.00

2 Subscriptions, " 40.00 each
3 Subscriptions, " 35.00 each
4 Subscriptions, ” 30.00 each
6 Subscriptions, ” 25.00 each
10 or more, " 20.00 each

Extra for air mail, $1.50 annually per sub-
scription.

A sample copy of the Weekly Report will be sent
upon request, without charge.

New Registry of Industrial Systems

The annual revision of the Registry of Industrial
Systems has been completed, and copies are now
ready for mailing. Each listing has been checked
with the file copy of the original license at the
FCC offices in Washington, to assure accuracy.

Complete details are given for each system,
including frequencies, call letters, number of
mobile units, location of each transmitter, and
mailing address of the licensee. Services included
are: power utilities, petroleum, pipe lines, special
industrial, low-power industrial, motion picture,
relay press, and forest products.

Price per copy, prepaid, $2.00.

RADIOCOM, INC.

The Publishing House, Great Barrington, Mass.

CIRCULATION AUDITED BY
HENRY R. SYKES
CERTIFIED PUBLIC ACCOUNTANT
SYKES, GIDDINGS & JOHNSON
PITTSFIELD, MASSACHUSETTN
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VARIATIONS
FOR
STANDARD
TUBES

NEW
CLAMP
FOR
MINIATURE
TUBES

You can't shake, pull or rotate a tube
out of place when it's secured by a
Birtcher Tube Clamp. The tube is
there to stay. Made of Stainless Steel,
the Birtcher Tube Clamp is imper-
vious to wear and weather.

BIRTCHER TUBE CLAMPS can
be used in the most confined spaces
of any compact electronic device.
Added stray capacity is kept at a
minimum. Weight of tube clamp is
negligible.

Millions of Birtcher Tube Clamps
are in use in all parts of the world.
They're recommended for all types
of tubes: glass or metal —chassis or
sub-chassis mounted.

THERE'S A BIRTCHER TUBE CLAMP
FOR EVERY STANDARD AND
MINIATURE TUBE!

Write for samples, catalogue and price lists.

THE BIRTCHER CORPORATION
4371 Valley Bivd.
Los Angeles 32, Calif.

RODUCTION data on TV and audio
receivers for October. released by
RTMA, show an increase in weekly out-
put as compared to September, even
though the total was down, because Sep-
tember figures were for five weeks.

Most interesting fact disclosed by the
Production Barometer is that TV sets
are currently running at more than twice
the volume of home-type audio receivers.
On the other hand, average monthly TV
production this year is only 706 units
above the 1951 average.

The total of 21,524 FM sets is not an
accurate indication of activity, since it
represents only complete models in cabi-
nets. Eleven companies are now adver-
tising FM and FM-AM chassis for high-
fidelity installations. These are: Altec
Lansing, Bogen, Browning, Collins Au-
dio, Espey, Fisher, Hallicrafters, Pilot,
Radio Craftsmen, Sargent-Rayment, and
Stromberg-Carlson. Early in 1953, it is
expected that REL will be in production
on a new model 646-C tuner. There are
several companies making excellent
brand-name FM tuners, so that the total
output by this group is running far ahead
of the RTMA figure. A well-informed
guess would put the combined output of
complete FM sets and tuners something

fast-spreading interest in high-fidelity
and the stepped-up promotion in con-
sumer magazines will more than double
the present sales volume in 1953.

RTMA started to report cathode-ray
tube sales on an industry-wide basis last
September. The figures are indicated as
estimates, presumably because some
manufacturers are not RTMA members.

October sales to equipment manufac-
turers amounted to 862,431 units or
$19,761,300, compared to September
sales of 640,793 units or $14,362,000.
Total sales in October were 1,045,300
units or $23,240,200, compared to 788,-
100 units or $17,282,400 in September.

Receiver-type tubes sold in the first
10 months of 52 were 287,569,000 units,
compared with 314,932,800 in the same
period of 1951.

October sales were 41,880,300 or $28,-
379,300, compared to 34,196,300 or $24,-
432,700 in September. October sales
were divided as follows: 29,132,000 for
new equipment; 8,791,400 for renewals;
3,105,000 for Government agencies, and
851,800 for export.

Starting in 1958, this Production Bar-
ometer will be carried in the new TV
& Rapio ENGINEERING Magazine, the
first issue of which will be published

above 50,000. Expectations are that February 15, and every other month.
MONTHLY_AVERAGES
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Sew up the holes in the net-with FM

There are over 4 million FM sets in use nationally, R
according to the most recent estimates. gPeC(al ‘I’O Broadcas*erg

FM is a necessity in a wide list of static and “white

spot” areas that stretch from Florida to Minnesota, from Your local Zenith dealqr will gladly
upstate New York to San Francisco. 1f you want to help promote your station and pro-
catch all your prospects, include FM in your coverage. grams in his newspaper ads and dis-

plays. Get in touch with him today.

FM fills "holes’ in 352 communitiedt e

In 28 communities, FM is the only local radio buy.

In 67 communities, FM is the only local radio
buy after sunset.

\\.

< s RADIO
and TELEVISION

In 257 communities, FM is used to supplement
AM, because AM is directionalized after sunset.

*If you want the complete list, simply write to: ZENITH Rapio CORPORATION, Chicago 39, Illinois

/
December, 1952—formerly FM, and FM Ravio-ELEcTRONICS 5
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RADIO

ENGINEERING

LABS., Inc.

PIONEERS IN THE CORRECT USE OF

ARMSTRONG. FREQUENCY MODULATION

s

THIS MONTH'S COVER

I takes a lot of money, know-
how, and equipment to produce and
transmit a television signal. Espe-
cially  equipment.  Master-control
equipment, for instance, is a good
deal more exteisive in a TV station
than in an audio broadecast station of
comparable size, as is discussed in
this month’s installment of Pattern
for TV Profit. The cover photograph
shows part of the TV master-control
installation at the New York head-
quarters of the American Broadcast-
ing Compaiy

Servi
@ fo Management gnd o

e

REDUCE OPERATING EXPENSE
by using the
REL 707-B S-T Link

From every point of view, the REL 707-B studio-
transmitter link has proved to be the preferred
method of carrying programs to remote AM or FM
stations, and also for handling TV audio channels.

That opinion is held by broadcasters who have had
long experience with 707-B installations, and takes
into account initial cost, mdintenance, and loss of
In this connection it
should be noted that, at the studio transmitter,
the FCC requires only an operator holding a 3rd
class radiophone permit.

Operating on 890 to 960 mc., REL S-T links are

delivering continuous, all - weather performance

revenue due to outages.

over line-of-sight paths up to 90 miles.

The 707-B meets or exceeds all FCC and RTMA
The Serrasoid modulator virtually
Standard low-
price tubes are used throughout. Overall system
characteristics provide a signal-to-noise ratio 70
db below 100% modulation, ond audio response
plus or minus .5 db at 50 to 15,000 cycles, with
harmonic distortion less than .5% at 100% modu-
lation. Transmitter output is 8 watts nominal. A
66-in. parabola of 22 db gain is usually supplied.

Complete information on the REL 707-B S-T link,
and the names of broadcasting companies now
using this equipment are available on request.

requirements.
eliminates operator supervision.

Engineers and Manufacturers of
Broadcast, Communication, and
Associated Equipment sinc_e 1922

RADIO ENGINEERING
LABORATORIES, Inc.

TEL.: STILLWELL 6-2100 TELETYPE: N. Y. 2816

36-40 37th Street, Long Island City 1, N, Y,

SPOT NEWS NOTES

ITEMS AND COMMENTS, PERSONAL AND OTHERWISE, ABOUT PEOPLE
AND COMPANIES CONCERNED WITH RADIO COMMUNICATION

Effective in January 1953:

In case you haven’t read the previous
announcements: Starting next month
Rabpto CommuNICATION will be ex-
panded into two separate, bimonthly
magazines. COMMUNICATION ENGINEER-
iNG will cover all the communication
(non-broadcast) services, and military
and civilian developments in mobile,
microwave relay, point-to-point, and air-
ground equipment and systems. Articles
will be directed to both manufacturers
and users.

TV & Rapio EnciNerriNG will be de-
voted to developments in the broadcast
services, with articles for the informa-
tion of manufacturers of receivers, trans-
mitters, and associated equipment, and
for broadcasters. Thus, for the first time,
there will be separate publications con-
cerned with these two principal segments
of the radio industry. Each subscriber
has been asked by letter to advise us if
he wants his subscription completed with
ComMMUNICATION ENGINEERING or TV &
Rapio ExXGINEERING. In cases where no
reply has been received, the former mag-
azine will be sent.

Western Electronic Show:

Will be held August 19 to 21 at the San
Francisco Municipal Auditorium. This
has become a major industry event. In
1952, attendance exceeded 15,000, with
199 exhibitors. Chairman is Joseph H.
Landells, Westinghouse Electrie Corpora-
tion, San Francisco.

William W. Dean:

Appointed director of éngineering for
Langevin Manufacturing Corporation.
Mr. Dean was with GE for the past 11
years, most recently as audio facilities
project engineer in the broadcast engi-
neering section.

Communication Equipment:

A letter from Robert Graham of Com-
munications Company, Ine., Coral
Gables, Fla., contains the information
that sales agencies are available in some
territories for Comeo mobile radio equip-
ment. Preference will be given to com-
panies handling installation and main-
tenance in the industrial, petroleum.
taxi, and police services.

Railroad Radio:

Figures released by the Communication
Section of the Association of American
Railroads show that the number of
transmitters licensed to the railroad
radio service has increased from less than
1,000 in 1947 to nearly 10,000 in 1952,
while the number of licensees has grown
from 30 to 107. Nearly one-third of the
transmitters were licensed in 1952.

Station Log on Tape:

Four-channel tape equipment to record
incoming and outgoing dispatches has
been developed for communication sys-
tems by Magnecord, Inc., 225 W. Ohio
Street, Chicago 10. Designed to CAA
specifications for use at airports, it is
equally suited to all other services as a
complete station log. Speed is 17 ins.,
with response flat to =3 db from 300 to
2,700 cycles.

Misdirected Effort:

Wisconsin’s Senator McCarthy wants to
start an investigation of the FCC, al-
leging but not specifying grievous offi-
cial defections. Seems as if a lot more
useful information could be turned up if
Senator McCarthy would undertake to
find out how the FCC has been able to
maintain so much higher ethical stand-
ards than most of the other Govern-
(Continued on page 7)

FM-TV, the JournaL of Rapio CoMMUNICATION

Wwww americanradiohistorvy com


www.americanradiohistory.com

SPOT NEWS NOTES
(Continued from page 6)

ment departments. Also, it would be
interesting to know why the FCC can-
not get enough money to continue essen-
tial services when other departments are
hard put to get rid of unspent funds at
the end of each fiscal year.

Norman Caplan:

Appointed chief engineer of the military
communication and navigation engineer-
ing department at Bendix Radio, Tow-
son, Md. He was previously chief en-
gineer of the test equipment design de-
partment.

1,057-Ft. Tower:

WBEN-TV Buffalo is now using its new
sky-scratcher. Atop the TV antenna is
an FM pylon to provide greatly in-
creased coverage for WBEN-FM.

New Facilities:

Construction is being completed on a 2-
story, $2 million building of 150.000
square feet to be occupied by Allied
Radio Corporation at Western Avenue
and Washington Boulevard. Chicago.
Provisions are made to increase Allied’s
present stock of 19,000 items to 25.000,
and the present peak of 4,000 orders
handled daily to 7,500. There will be a
spacious store area on the first floor, with
offices occupying the second floor. Cus-
tomer parking space a block long will
be provided in front of the building.

Educational Television:

While FCC Chairman Walker and Com-
missioner Hennock are assuring educa-
tors that they can operate educational
TV stations without embarrassment to
school budgets, NARTB’s Richard Do-
herty, former head of Economics Depart-
ment at Boston University, has been
making a realistic analysis of TV operat-
ing records: “Actual operating cost of
such an [inexpensive] educational outlet
will certainly be double that of a small
commercial station, and this assumes a
small educational operation can get free
services from faculty members and
others . . . doing a limited. simple. and
not very professional job. (it) will cost
at least 1,000 a day to operate.”

Subminiature RF Amplifier:

RCA has brought out a subminiature
heater-cathode tube, type 5718, for use
as an RF power amplifier or oscillator.
Identified as a Premium design, it has a
useful power output of nearly 1 watt at
500 me., and can be used with full input
up to 1,000 me. Filament takes 6.8 volts
at .15 ampere, with 100 or 150 volts on
the plate at 8.5 or 18 milliamperes.

(Continued on page 8)

\ 1
—;W—Skew ANTENNA*
for VHF and UHF

television

The ANDREW “Skew” Antenna
is the only antenna which provides
a circular radiation pattern from
antenna elements placed around a
supporting structure which is
larger than a half wave-length
on a side! With the “Skew”
Antenna, it is possible to mount
a multiplicity of TV antennas
on the sides of tall buildings, on
the sides of existing towers —
even towers which also support a
standard antenna on top. The
economy offered by a joint
operation of this type is obvious.
At present, the “Skew”
Antenna is custom built for
each installation and con-
sequently general performance
specifications cannot be de-
lineated. However, ANDREW
engineers will be glad to
discuss its application to
specific situations.

ANDREW tour element ‘*Skew”
Antenna on the conical end of the
mooring mast of the Empire State
building, used as auxiliary by
WJZ-TV. Lower on the mooring
mast, artist’s sketch shows the 48
element ANDREW “‘Skew”
Antenna to be installed for WATV.

*Patents applied for

ANTENNA SPECIALISTS

Andrew

CORPORATION ¢ 363 EAST 75TH STREET, CHICAGO 19

TéANSMISSlON LINES FOR AM.FM.TV.MICROWAVE + ANTENNAS ¢ DIRECTIONAL
ANTENNA EQUIPMENT o ANTENNA TUNING UNITS « TOWER LIGHTING EQUIPMENT

December, 1952—formerly FM, and FM Rapio-ELEcTRONICS
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How Hammarlund Solves
Your Signaling Problems

" for remote

; DLz Wsupervisory control

™ DUPLEX SIGNALING UNIT

VERSATILITY

This small, compact unit—transmitter, frequency selective receiver and power
supply in a single package—is a vastly improved, new approach to remote signal-
ing and supervisory control system design. It may be used for remote on-off
switching, continuous supervisory indication of operating conditions, ringdown
signaling, dialing terminal equipment, automatic detection of system functional
failures, or for providing channels for transmitting and receiving telemetering
information.

| FLexisiLiTy |

These Hammarlund Duplex Signaling Units have the flexibility required for effi-
cient system design. Up to 36 individual functions can be controlled over a
single circuit when they are installed in multiple. Transmitters and receivers
operate on the same or different frequencies between 2000 and 6475 cycles per
second. Center frequencies in the 2000 to 3500-cycle range are spaced at 100-
cycle intervals. And center frequencies in the 3625 to 6475-cycle range are
spaced at 150-cycle intervals.

I REuABuﬁﬂ

Ruggedized, quality-recognized compvunents throughout. A highly stable tone
generator, and an amplifier designed for bridging a 600-ohm circuit, assure
reliable operation over wire lines, telephone or power line carrier, and radio or
microwave communications circuits. It is designed to operate in the range of
—30° to +60° C. with excellent frequency stability, and under high humidity
and other adverse conditions. Harmonic distortion is negligible.

Write for detailed information

M HAMMARLUND

HAMMARLUND MANUFACTURING CO., INC.

460 WEST 34th ST. - NEW YORK 1, N. Y.

www americanradiohistorv com

SPOT NEWS NOTES
(Continued from page 7)

Protests over FCC Form 400:

Although few manufacturers or opera-
tors of communication systems took part
in the hearing which preceded official
adoption of FCC application 400, strong
opposition to its use, scheduled to start
January 5, is now developing. Reason
is that vital statisties will no longer be
available. FCC's purpose in adopting
Form 400 was to reduce clerical work by
having applicants do the work filling out
the application and license blanks. From
where we sit, it looks as if the FCC will
wind up doing more work than ever, be-
cause such a large number of applica-
tion-license forms will be made out in-
correctly. For that reason, we believe
that Form 400 will defeat its intended
purpose.

Dr. Robert Adler:

Appointed associate director of research
for Zenith Radio Corporation, Dr. Adler,
who received his Ph.D. degree from the
University of Vienna in 1937, joined the
Zenith research staff in 1941.

Stereosonic FM Broadasting:

No official announcement has been re-
leased, but visitors to the IRE Show in
New York next March will hear binau-
ral radio programs transmitted from a
single FM station—probably WQXR-
FM. The Stereosonic system. developed
by Murray Crosby and William Hal-
stead, will be employed. Meanwhile, at
least one manufacturer is planning to
market the unit which takes the second
audio channel from any FM home re-
ceiver. Plan is to have them in New
York stores before the Stereosonic pro-
grams start.

New Plants:

Measurements Corporation has pur-
chased a plant of 15,000 square feet loca-
ted on a 72-acre plot in Randolph Town-
ship, N. J., 12 miles from their Boonton
headquarters.

Hammarlund Manufacturing Com-
pany has leased 12,000 square feet adja-
cent to their main plant at 541 W. 84th
Street, New York.

Leece-Neville Company, Cleveland,
Ohio, has added 18,000 square feet.

Dorne & Margolin has moved to a new
building especially designed for high-fre-
quency antenna research and production,
at Westbury, N. Y.

Sargent-Rayment Company, whose
plant was recently destroyed by fire, is
now in full operation at 1401 Middle
Harbor Road, Oakland 20, Calif. Tele-
phone number is Glencourt 1-7045.

(Concluded on page 9)
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Professional Directory

Jan.’»éy g" /.?ai/ey

Consulting Radio Engineers

EXECUTIVE OFFICES:
970 National Press Bldg.
Washington, 4, D. C. ME 5411

OFFICES AND LABORATORIES:
1339 Wisconsin Ave., N.W,
Washington, 7, D. C. AD 2414

Member AFCCE

WELDON & CARR

Consulting
Radio & Television
Engineers

Washington, D. C.
1605 Connecticut Ave.

Dallas, Texas
4212 So. Buckner Blvd.

MICROWAVE SERVICES, INC.

“* Architects of Modern Communications'’

Independent Consultants,
Engineers, Constructors

Wuru, Carrier, Radio — Transmission, Distribution
and Outside Plant Facilities —
Appulnls, Surveys, Specifications, Design,

Construction
Clrcle 7-4953 45 Rockefeller Plaza, New York 20

W SINCE
Hollywood 1931

Professional 16mm Sound-On-Film Motion
Picture Cameras for Television Newsreels,
Commercials and other Television Filming.

Write for free illustrated catalog.

BERNDT-BACH, Inc.

7349 Beverly Blvd., Los Angeles 36, Calif.

ELECTRONICS ENGINEER

Group leader required to take charge of an
electronics laboratory engaged in nn:lyﬂul
instrument d-vnlopmem Design ability in con-
ven*ional circuitry as applied to a.c. and d.c
ampllﬁen, power wpplus, Ilgln detection do
vices, thy circuits, discri
circuitry and frummll horsepower mumn

Five years’ or ad
in lieu of part of this experience requIrad " The
position is permanent with an old established
instrument company, a leader in the field.

Send resume with salary requirements to:

Personnel Manager, Fisher Scientific Co.

717 Forbes St., Pittsburgh 19, Pa.

WORKSHOP
ASSOCIATES
DIVISION

THE GABRIEL COMPANY

Specialists in
High-Frequency
Antennas

Endicott Street Norwood, Massachusetts
NOrwood 7-3300

SPOT NEWS NOTES
(Continued from page 8)

Data on Resistance Instruments:

An unusually well organized presen-
tation of engineering data is contained
in a new catalog just released by Tech
Laboratories, Inc., 4 Edsall Boulevard,
Palisades Park, N. Y. It covers a com-
plete line of pads, potentiometers. and
attenuators including the linear scale
type, rotary switches, wheatstone and
limit bridges, gain sets, and other spe-
cial instruments. Copies are available
on request.

UHF Mobile Radio:

Next month, CoanrunicatioNn ENGr-
NEERING will present a particularly inter-
esting report on mobile radio transmis-
sion on 150. 450, 900, and 3,700 mc.. by
W. Rae Young, Jr., of Bell Telephone
Laboratories. In view of the pressure to
utilize the higher frequencies, the data
and conclusions deserve careful study by
communication engineers.

FM Broadcast Receivers:

At least three new, top-quality FM tun-
ers will be introduced early in 1953, sup-
ported by substantial advertising cam-
paigns. Two of the companies are new-
comers in the field.

IRE Officers for 1953:

Dr. James W. McRea will succeed Dr.
Donald Sinclair as president of the In-
stitute of Radio Engineers. Vice presi-
dent will be S. R. Kantebet, general
manager of the Government of India
Overseas Communications.  Stuart L.
Bailey and B. E. Shackleford were elec-
ted directors for the 1953-55 term.

MEETINGS and EVENTS

JANUARY 14-16,
IRE-AIEE MEETING ON HF MEASUREMENTS
Washington, D, C.
FEBRUARY 5-7,

IRE SOUTHWESTERN CONFERENCE & SHOW
Plaza Hotel, San Antonio, Texas
FEBRUARY 5.7,

WEST COAST AUDIO FAIR

Hotel, Los A
MARCH 23-26,

IRE NATIONAL CONVENTION & SHOW
Grand Central Palace, New York City
APRIL 11,

NEW ENGI.AND RADIO ENGINEERlNG MEETING
niv. of Cunnschcuf, Sforrs, Conn.

PRIL
CINCINNATI SECTION IRE CONFERENCE l
Cincinnati, Ohio
APRIL 28 - MAY 1,
NARTB BCST. ENGINEERING CONFERENCE
Philharmonic Auditorium, Los Ang:les

MAY 11-13,
1RE AIRBORNE EI.ECTRONICS CONFERENCE
Dayton, Ohi
MAY 321
1953 ELECTRONICS FARTS SHOW
Conrad Hilton Hotel, Chicage
AUGUST 19-2),
WESTERN ELECTRONIC SHOW
San Francisco Auditorium, San Francisco
StPYEMBER 1.3,
INT’L SIGHT AND SOUND EXI’OS“’ION
Palmer House, Chicago

Professional Directory

KEAR & KENNEDY

Consulting Radio Engineers

1302 18th St., N. W. HUdson 9000
Washington, D. C.

GEORGE P. ADAIR

Consulting Engineers

Radio, Communications, Electronics

1610 Eye St., NNW. EXecutive 1230
Washington 1, D. C.

Paul W. Klipsch -
Professional Engineer
Acoustic development
and consulting

Klipsch and Associates
building the authentic
KLIPSCHORN
world's finest sound reproducer

Hope, Arkansas Tel. Hope 995

3

16-MM Professional Motion Picture
Production Equipment

J. A. MAURER, Inc.

3707 31st Street, long Island City 1, N. Y.
Tel. STillwell 4-4601

MEASUREMENTS

CORPORATION

/Qedearcé 8’
+) Manu/aclurmg
gnglneerd

Harry W. Houck Jerry B. Minter
John M. van Beuren
Specialists in the Design and
Development of Electronic Test Instruments
OONTON, N. J.
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Radio Wire Television Inc.

Specialists in high - fidelity audio
equipment of all standard makes.
Send for Catalog R-51. Complete
stocks are carried at each of these
Audio Headquarters stores:

100 Sixth Avenue, New York City
110 Federal Street, Boston, Mass.
24 Central Avenue, Newark, N. J.
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NEW. ..
CUSTOM DESIGNED
FOR AIRCRAFT

Eimac announces the development of the 4X150D radial-
beam power tetrode designed for equipment simplifica-

tion in commercial and military aircraft and vehicular
operation. Through a specially constructed heater that
has arating of 26.5 volts at 0.57 amperes, Eimac presents
aviation with a tube ideal for 24-28 volt electrical

ion
: cal OPel’ﬂt 03
.119"\:nc'f Power Amplifier
Radio F“qor Oscﬂ'lai‘"M yelephonys
e
3 J,'leg'faPhV 9y ;
Clas=C 1%%00.400 me o

{ato Voltage =~ 7 T 950 volts systems. Except for the heater the 4X150D is identical
%%l’szr!“ Voltage ~ Pl ;°::: to the universally accepted 4X150A and can be used
G Grid Volese © T WG with the 4XI50A air-system socket. The 4X150D is a
Dcé‘:':::e“c?::urwﬂ' R 8 '“: natural for aircraft and mobile equipment because it
?3-.0 God Curreot = = 7 t;‘:‘:‘; combines high power output with small size and a rug-

T T |00 watts gedness that gives it great immunity to damage by
thermal or physical shock. Employed as an amplifier,
oscillator or frequency multiplier into UHF regions, the

4X150D has a rated plate dissipation of 150 watts.

For further information or for consultation
about your power tube needs write our
application engineering department.

EITEL-McCULLOUGH, INC.

S AN BRUNDO, CALIFORNIA

Export Agents: Frazar & Hansen, 301 Cloy St., San Francisco, Calfornia

FM-TV, the JournaL of Rapro CoMMUNICATION
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FIG. 1.

HUBERT SHARP, M.S.B.T. RADIO ENGINEER, AT DENVER END OF MICROWAVE CIRCUIT

Microwave TV Relay

ST LINK CARRIES NETWORK OR LOCAL PROGRAMS
TO KBTV ON MOUNTAIN-TOP-By HAROLD A. JONES*

HROUGH the use of short-haul mi-

crowave relays, communities that are
not on the coaxial cable routes, or are
distant from terminals of the cross-coun-
try TV relay system will be able, never-
theless, to have the benefits of TV net-
work programs. Suitable microwave
equipment, designed for high-quality
transmission of television signals over
distances up to 200 miles, is now com-
mercially available and is economically
practical for spur circuits as well as
studio-to-transmitter links.

One of the new Motorola TV relay in-
stallations, operated by KBTV, is shown
in the accompanying illustrations. It
provides an interconnecting circuit be-
tween the Telephone Company’s network
radio relay terminal in Denver, and the
KBTV transmitter on Lookout Moun-
tain, 14 miles distant and some 3,000 ft.
above the mile-high City.

Fig. 1 shows the equipment housing
and the parabola at the City end of the
circuit, with the installation on the
mountain-top, Fig. 2, set up adjacent to
the TV transmitter. Service was inaug-

*Manager, Technical Information Center, Com-
munications & Electronics  Division, Motorola,
Inc., 4545 Augusta Blvd., Chicago 51,

urated by Mountain States Telephone &
Telegraph Company in time to carry the
presidential election to Denver.

Design of the Equipment:

The system termination for this relay in-
stallation was so designed that cable
patches on the studio distribution board
select either a network program or one

which is produced at the local studios,
thus affording complete flexibility.

A unique feature of the microwave
equipment is the use of a single RF chan-
nel for broadcast-quality video signals
and a high-fidelity audio program chan-
nel, plus a two-way voice channel for
orders and cuing. This simplifies adjust-
ment and maintenance greatly, and facil-
itates program switching, since all ele-
ments are coordinated automatically.

This equipment is basically similar to
Motorola installations now in use for
cross-country relays in the communica-
tion services, now totaling 5,000 miles. It
is intended for continuous duty 24 hours
a day, and adequate electrical and me-
chanical tolerances are provided to de-
liver performance which mets the specifi-
cations of high-quality TV programs.

As Figs. 1 and 3 show, a package-type
design is employed. That is, all the
equipment, with the exception of the
rack-mounted amplifying units, is in-
stalled in a weatherproof housing which
carries the antenna and parabola. In the
front view, the RF plumbing and control
panel are at the left, with the power sup-
ply in the lower right hand section, and
the subcarrier circuits above. The rear
view shows the video amplifier and the
IF chassis.

When a relay is used between a studio
and a mountain-top transmitter, the mi-
crowave antennas can be mounted as in
Figs. 1 and 2. But in cases where the
ends of the circuit are at about the same
altitude, or if the circuit must operate
over a considerable distance, additional
antenna height may be required. To ob-
tain added height, the paraboloid can be
mounted horizontally to beam the signals
upward to a 45° passive reflector at the
top of a tower, so that the signals are re-
radiated in a horizontal direction. In
either case, all the radio equipment is
installed at ground level where it is read-
ily accessible for service.

FIG. 4. SUBCARRIER RECEIVER AND FILTER, MOUNTED EXTERNALLY WITH VIDEO OUTPUT AMPLIFIER

s e e
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Common carrier frequencies of 6,415
and 6,340 mec. are used in the system
One is for the multiplexed video, audio,
and service channels in one direction and
the other for service or cue channel trans-
mission in the return direction. Perform-
ance at these high frequencies has proved
exceptionally reliable. Actual operating
experience on the 6,575 to 6,875-mec. in-
dustrial frequency band has proved com-
pletely satisfactory in Motorola indus-
trial point-to-point communications net-
works now in service throughout the
country. The equipment for television
service is also available for operation in
the 6,875 to 7,125-me. STL range.

The packaged design of the equipment
is shown in the front and rear views, Fig.
3. It is identical to standard Motorola
multi-channel equipment except for
minor modifications. First, the stand-
ard subecarrier transmitter-receiver sys-
tem for voice ecommunication has been
replaced by a high-fidelity system for
maximum quality of the audio signal.
Second, the modulating and demodulat-
ing equipment has been designed for di-
rvect connection of the video signal to the
RF section without the use of subcarrier
equipment. The video signal, the pro-
gram signal on a subcarrier chanuel, and
a two-way service channel (order wire)
on a separate subcarrier channel are all
frequency-multiplexed on one RF carrier.

Performance Characteristics:

The video input signal is fed into a 75-
ohm unbalanced circuit at a nominal
level of 1 volt peak-to-peak (300 mv.

FIG. 2. INSTALLATION AT THE KBTV TRANSMITTER

peak-to-peak minimum.) At the receiv-
ing terminal, up to 1.5 volts peak-to-peak
are fed into a 75-ohm unbalanced load
of either polarity. or a 110-ohm balanced
load. Overall system video response is
essentially flat within less than -0.2 db
at 60 cycles, and less than -2.5 db at
+.5 me. The system is completely free
from sync pulse compression. The video
output amplifier at the receiving ter-
minal, if used alone. has a frequency re-
sponse characteristic of less than -1 db
at 10 cycles and less than -3 db at 7 me.

Designed to work with standard line
impedances of 600 ohms, the program
circuit operates with a minimum input of

-10 dbm and a maximum outlpul of +5
dbm, with nominal values of 0 dbm.
Audio frequency response is better than
+0, -3 db from 50 cycles to 14.5 ke. Dis-
tortion is less than 1%, at mid-range, and
less than 1.5%, at the ends of the range.
The signal-to-noise ratio, with flat weight-
ing, is better than 50 db.

For the order wire, a two-way push-to-
talk service channel with push-button
ringing is built into the equipment. De-
signed for the audio range of 300 to 2,-
700 cycles, the 600-ohm circuit is built
for nominal input and output levels of
0 dbm. It is capable, however. of satis-
factory operation with a -10 dbm input
and a +20 dbm output. Each relay sta-
tion, as well as each terminal station, can
be equipped with regular central battery
telephone instruments connected into this
service channel. A self-contained talking
battery is provided.

The foregoing are nominal performance
specifications for a two-hop system. The
short haul relay will provide broadcast
quality transmission through two or three
repeated stations with only nominal com-
promise of signal-to-noisc and distortion
characteristics.

Operating in the 6,800-mc. range, an-
tenna gains in the order of 35 db or 8,200
times are realized with compact 40-in.
parabolas. A type 5976 Klystron is em-
ployed as the receiver local oscillator and
0.1 watt transmitter tube.

The low first cost and maintenance
make this type of installation practical
as a means of extending the area of
coverage.

FIG. 3. FRONT VIEW, LEFT, AND REAR OF THE MICROWAVE RELAY FOR TV BROADCAST SERVICE. COVERS OF WEATHERPROOF HOUSING ARE REMOVED

www americanradiohistorv com
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PATTERN FOR TV PROFIT

PART 5 — DESCRIPTION OF THE TELEVISION WAVEFORM AND THE PURPOSE
OF EACH PART—SYNCHRONIZATION—STUDIO EQUIPMENT & ITS FUNCTIONS

By Roy F. Allison, in collaboration with A. B. Chamberlain, Rodney D.
Chipp, Raymond F. Guy, Thomas E. Howard, and Frank L. Marx¥*

N all modern television systems, pic-

ture information is contained in a
series of lines which are intended to be
reproduced consecutively (not concur-
rently) at some very small vertical dis-
placement with respect to each preceding
line. The lines are formed at the receiver
by a pencil-like beam of electrons which
excites a fluorescent coating on the back
of a picture-tube face. Light is produced
only in the screen area immediately sur-
rounding the point at which the beam
strikes, and the amount of light produced
is proportional to the intensity of the
beam. If the beam is caused to move
horizontally across the face of the screen,
and the intensity of the beam is varied
in accordance with the shades of gray in
areas of the picture being transmitted.
then a line of picture information is
formed on the picture-tube face.

As the beam moves across the screen
horizontally from left to right, it is also
moved down steadily by a very slight
amount. When it reaches the right-hand
side of the screen it is blanked out, and is
returned suddenly to the left side and
begins moving across the screen again.
forming another line of the picture. How-
ever, because of the slight downward
motion received during the time it takes
to scan the first line and fly back to the
left side of the screen, the second line
begins at a point just below the starting
position of the first line. This process is
repeated, with each line formed directly
under the preceding one, until the whole
face of the screen has been scanned. The
light and dark areas are slightly different
in each succeeding line for a normal pic-
ture, corresponding to the shades in the
same relative line across the picture be-
ing transmitted.

In the American system, a complete
picture consists of 325 lines which recur
at the rate of 15,750 lines per second.
During the first downward traversal of
the screen, the evenly-numbered lines
are scanned to form onc field of 26215
lines. During the next field, the odd-
numbered lines, those which lie between
the lines scanned in the first field, are

*Collaborators are, respectively; Chief Engineer,
CBS  Television, New York; Director of En-
ginering, DuMont Television Network, New
York; %{anager, Radio and Allocations Engineer-
ing, NBC, New York; Chief Engineer, WPIX,
New York; and Vice President in charge of En-
gineering, ABC, New York.

FIGS. 1 AND 2. STUDIO-TYPE SYNC GENERATOR

reproduced. Thus, two fields arc needed
to produce a complete picture, called a
frame. By simple division it is found
that 30 pictures or frames are produced
every second. The screen is illuminated
at twice this rate, because of the two-
field-per-frame scanning system.

Such a system is called interlaced
scanning. The reason for its adoption is
that it reduces the sensation of flicker
without a corresponding increase in
frame rate or a reduction in picture def-
mition. Horizontal definition is limited
in a TV system by the horizontal sweep
speed and the frequency bandwidth of
the system. Since the bandwidth is
limited by considerations of spectrum

economy, the horizontal picture sweep
rate is the determining factor for hori-
zontal picture resolution. The number
of lines per frame affects the vertical
resolution; the field rate affects the.de-
gree of flicker. By employing interlaced
scanning, therefore, the frame rate can
be reduced from 60 to 30 cycles, provid-
ing an increase in picture resolution
without an increase in flicker or band-
width.

The Sync Generator:

The sweep circuits at the receiver and
at the picture generator must sweep the
beam horizontally at 15,750 times per
second and vertically at 60 times per sec-
ond. These sweeps must be timed very
accurately and, moreover, the receiver
sweeps must be synchronized with those
of the equipment which generates the
picture. Finally, the beam must be cut
off as it flies back from the end of one
line to the beginning of another, and
from the bottom of one field to the begin-
ning of another, in order to prevent re-
trace lines from appearing in the picture.

These essential functions — synchro-
nization and retrace blanking — are in-
itiated at the television station by a
complex piece of equipment known as a
sync generator. Front and rear views
of a studio sync generator are shown in
Figs. 1 and 2. This equipment has been
aptly called the heart of a television sys-
tem, because it provides drive and blank-
ing pulses for all the various picture pick-
up sources, as well as the sync and blank-
ing pulses in the transmitted signal for
operation of the receiver circuits.

Fig. 3 is the lower half of the trans-
mitted video envelope in the vicinity of
two succeeding vertical sync pulses. In
the diagrams, the tops of the waveforms
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HORSYNC

VERT, SYNC
PULSI

EQUALIZING
SE! ES

PULSES

HOR. BLANKING
PULSE

ONE PICTURI
LM E t:mYW OF PICTURE
7 :? oy e YVERTICAL BLANKING PULSE

EQUALIZING
PULSES

NEGATIVE DIRECTION BLACK

TOP OF PICTURE —-»

on
HOR. SYNC PULSES

onf -l

FIG. 3. LOWER ENVELOPE OF TRANSMITIED TV SIGNAL FOR TWO SUCCEEDING VERTICAL SYNC PULSES
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represent white signal level, with black
downward. Three or four lines are shown
at the left and right ends of the wave-
forms. Although the time intervals are
not exactly in scale, the larger intervals
are taken up with picture information.
It can be seen that the level of the wave-

design of vertical deflection systems.
Sync and blanking pulses are not in
the original picture waveform as it is
delivered from the source equipment, but
are added later. The sync generator does
supply similar pulses (sometimes called
drive) to these sources, however, to trig-

FIG. 4. FILM AND SLIDE EQUIPMENT, INCLUDING 35-MM. PROJECTOR AND ICONOSCOPE FILM CAMERAS

form in these intervals changes accord-
ing to the shadings in the picture at the
level of each particular line. Between
these intervals are the line blanking
pulses, which are slightly below the black
picture level in order to cut off the beam
during horizontal retrace periods. Just
below these are the horizontal sync
pulses, which are responsible for the ac-
tual triggering of the sweep circuit.
Between these series of regular pulses
is a long blanking pulse, upon which are
superimposed vertical equalizing pulses
and the vertical sync pulse. It will be
noted that the horizontal sync pulses in
the lower waveform are placed in time
midway between those in the upper dia-
gram, as they should be for 2-to-1 inter-
lacing. The purpose of the equalizing
pulses is to make the vertical sweep gen-
erator disregard the difference in time
intervals between the last horizontal sync
pulse and the vertical sync pulse for suc-
ceeding fields. Therefore, the vertical
sweep is initiated at the right time re-
gardless of the field relationships. Also,
the equalizing pulses occur at exactly
twice. the line sync pulse rate. Every
other equalizing pulse, then, serves to
trigger the horizontal sweep circuit to
keep it in exact synchronization, so that
it is ready to operate correctly on the
first new horizontal sync pulse after the
vertical pulse. Slots are cut in the ac-
tual vertical sync pulse at twice the hori-
zontal sweep frequency for the same pur-
pose. Although the entire vertical sync
waveform consumes time equivalent to
only about 9 lines, the vertical blanking
pulse lasts for about 14 lines. This is
simply a safety measure, permitting re-
ceiver manufacturers more leeway in the

14

ger their sweep circuits in synchronism
with receivers. It also supplies pulses to
cut off the scanning beams during re-
trace periods, that are similar to the
blanking pulses described except that
they are of somewhat shorter duration.
This is known as camera blanking, even
though it is used for signal sources other
than cameras.

Synthetic addition of blanking from the
sync generator can be accomplished be-
fore or after switching to the signal
sources. When blanking is added, it is
done so as to maintain a fixed relation-
ship between black level in the picture
waveform and the blanking level. The
process is called DC insertion; that is, it
provides a fixed reference point occur-
ring regularly in the signal that is at a
definite relation to black level. As trans-
mitted, black level is supposed to be
95% of the blanking level. When blank-
ing is added to the signal originally, it
may be more than 5% higher from zero
carrier than black level for compres-
sion in amplifier stages. However, what-
ever the relative levels, the important
point is that they are fixed. This per-
mits the use of AC amplifying circuits
following the addition of blanking, be-
cause the signal can always thereafter be
restored to the correct DC level by the
use of clamping circuits which operate
on the blanking pulses.

Generally, sync is added to the signal
only after all switching is completed, in
order to avoid disturbance in the re-
ceived picture because of sync time vari-
ations between sources. The amplitude
of the sync pulses as transmitted is spe-
cified as 25% of the total height of the
waveform; as with blanking, this may be

greater when first added in order to com-
pensate for amplifier compression.

The sync generator shown in Figs. 1
and 2 is of the studio type. Field, or
portable, sync generators are widely
used also. They are much more com-
pact and may be less expensive than the
studio generators, and are quite satisfac-
tory. However, they may not be as ac-
curate or as easy to service and main-
tain.

Picture Sources:

There are three basic means for origin-
ating video pictures commonly used in
television stations: Camera pickup tubes,
monoscopes, and flying-spot scanners.
Probably most important is the tele-
vision camera.

Two types of cameras have been in
wide use during post-war years. Devel-
oped originally in 1923, and still used
for TV film pickup, is the iconoscope
pickup tube. A film camera employing
one of these tubes can be seen at the far
left in Fig. 4. The iconoscope was used
for live as well as film pickup before the
image orthicon tube was developed.
Iconoscopes (ikes), while capable of pro-
ducing pictures of excellent quality, are
much less sensitive than orthicons. There-
fore, they require far higher light levels
for proper operation, and more careful
adjustments. When the image orthicon

FIG, 5.

IMAGE ORTHICON LIVE-PICKUP CAMERA

tube was developed, therefore, it was put
to use in live-pickup cameras because it
gave good pictures at reasonable light
levels, even though it was considerably
more expensive to use. Ikes were rele-
gated to use with film and slide projec-
tion equipment, where the required light
levels were readily attainable.

A live-pickup camera, Fig. 5, contains
sweep circuits driven by the sync gen-
erator, an electrical view-finder for pic-
ture composition and focusing, a video
preamplifier to obtain a good signal-to-
noise ratio, and a system of lenses
mounted on a rotating turret. Controls

FM-TV, the JourvaL of Rapio CoMMUNICATION
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for the tube sweep circuits and some for
operating voltages are also furnished on
the camera itself.

Power, drive, and camera blanking are
supplied to the camera by means of a
long cable from the control room. The
picture video is returned to the control
room via the same cable. A cue circuit
is usually included also.

Camera lenses are an important part
of the investment in studio equipment.
They run the gamut from wide-range
2-in. lenses to 20-in. lenses for extremely
narrow-angle pickups. Up to 4 of these
lenses can be mounted on the rotating
turret. Two types of zooming lenses
(which must be mounted singly) can be
obtained.

Each camera requires a power supply
unit and a camera control unit, which in-
cludes a picture and wave-form monitor.
The camera control may be located in
the studio control room or the master
control room in a small station. Some
recent large installations provide for a
central camera control room, where the
camera controls for all studios are
located. This requires extra monitors in
the individual studio control rooms, but
in a large operation this disadvantage
may be offset by other efficiencies at-
tained. Iconoscope cameras as well as
orthicons require these control units.
Picture shading and general quality is
maintained by the control operator.

The camera, camera control unit, and
power supply make up a camera chain!
Complete live-pickup chains, as well as
other program units, are available as
either studio or field equipments. The
main difference between the two is that
the field units are designed as suitcase-
mounted devices that are easily portable.
Performance and price-wise, there is little
or no difference; studio equipment may
be more handsome in appearance and
easier to work with in the studio. How-
ever, field equipment can be used either
on remote pickups or in the studio. Ex-
cept for a large station planning exten-
sive operation, it would appear wise to
install field equipment for the most part,
which is versatile enough to meet any
program requirement. It might be a
good idea to install a studio sync genera-

1DuMont chains include camera auxiliaries.

FIG. 6. REMOTELY-ACTUATED SLIDE PROJECTOR
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tor for normal studio use, with the field
sync generator as a standby.

An ike film chain does not include a
viewfinder or a lens system, since it is
usually fixed in position and the film pro-
jectors include lens systems. For most
installations, 16-mm. motion-picture film
projectors will be employed exclusively.
Although 85-mm. equipment does, un-
deniably, offer better quality, the prob-
lems of handling the 85-mm, film in-
hibits their use in any but the largest,
most competitively-situated stations. The
minimum film projection equipment
would be two 16-mm. projectors and a
slide projector multiplexed by means of
mirrors into one film camera. A much
safer and more convenient arrangement
for the small station consists of two film
cameras, each fed by one film and one
slide projector. Fig. 4 shows another
variation: two 16-mm. film projectors
and a slide projector operate into one
camera in the background, and the
camera in the foreground handles slide
and 85-mm. equipment.

Slide projectors are very important
items, for they are used quite often for

FIG. 7. A SPECIAL-EFFECTS SLIDE PROJECTOR

simple spot commercials. They range
from the simplest manually-operated de-
vices to automatic strip-film and turrel.
projectors, as shown in Fig. 6, which are
operated remotely from the camera con-
trols. Even more versatile still projectors
are available, as described later.

Film equipment is often set up in or
adacent to the master-control room, with
the cameras operated at the master-con-
trol position. Where film is required
as an integral part of a studio or remote
program, it can be supplied on cue and
integrated by the master control opera-
tors. In large installations, a film room

www-americanradiohistorv.com

is often set up containing all projection
equipment. Film portions of studio pro-
grams can then be integrated by the
studio control personnel.

As has been pointed out in this series
many times, film equipment is not some-
thing that can be slighted with impunity.
A significant part of a station’s program-
ming may be handled by film, and a

FIG. 8. VERSATILE FLYING-SPOT EFFECTS UNIT

major part of its income will come from
film commercials. In the past, TV film
quality has not been generally good; this
has been mostly the result of poor film,
partly poor equipment, and, to some
extent, incorrect operation of film equip-
ment. Recently, TV film techniques and
processing have improved so that 16-mm.
film made specifically for TV can now be
very good. Several new 16-mm. TV pro-
jectors have been made available which
are excellent. Under development at the
moment are flying-spot scanners for film
pickup which should have substantial
advantages over standard camera sys-
tems. In a competitive market, film
quality on TV becomes increasingly im-
portant, and the best possible equipment
should be obtained.

Considerable operating experience has
been accumulated on the use of stand-
ard orthicon cameras for film pickup. In
this method, the film image is projected
on a translucent screen inside a shadow-
box, and a studio camera is focused on
the screen. This method of film opera-
tion has distinct advantages in that no
iconoscope cameras need be installed and
maintained, any of the regular studio or
field cameras being suitable, and camera
adjustments need not be so critical.

Operating cost of the orthicon camera
is higher than that of an iconoscope
camera. However, projection lamps of
considerably less brilliance can be em-
ployed, and when the costs of projection
lamps and pickup tubes are combined,
the difference in operating costs for the
two systems seems to be negligible. Pro-
ponents of the orthicon film-pickup sys-
tem are convinced that pickup quality is
entirely satisfactory; dissenters are of the
opinion that it is not so good as a
properly-operated iconoscope chain. It
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is certain, however, that the orthicon
film system has real operational ad-
vantages.

The second type of locally-originated
video source is the monoscope. This is
a convenient means for obtaining a fixed
image of known quality for test and
adjustment work, or for test-pattern
transmission. A fixed image is impressed
on the face of a monoscope tube. Sweep
circuits in the monoscope generator are
driven by the studio sync generator.
Standard blanking signals are added in
an associated video amplifier, so that the
output of the monoscope generator is a
completely-synthesized video signal ex-
cept for sync pulses.

Finally, the video source may be a
flying-spot scanner. This is basically one

faded out and/or another faded in. This
can be accomplished simply at the
camera switching position or master con-
trol desk. However, other effects usually
require more elaborate equipment.
Electrical montage and effects ampli-
fiers can be used with flying-spot scanners
or film cameras to provide wipes, super-
impositions, and distinct insertions of 2
or more separate single sources in an
almost unlimited variety of effects. Slide
projectors, such as the one shown in Fig.
7, can combine images of transparent and
opaque slides and even small solid
articles in laps and dissolves. and are ver-
satile enough to be called special-effects
equipment. Fig. 8 shows one type of
flying-spot scanner and effects amplifier
combined into a single console unit. With

L
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FIG. 9. BASIC MASTER-CONTROL AND MONITORING EQUIPMENT WHICH CAN BE EXPANDED AS DESIRED

of the simplest methods of producing
video, although it is presently limited to
subject matter of small size, such as fixed
slides. The subject is scanned with a fine
beam of light, obtained from a raster on
the face of a kinescope screen. Light re-
flected from (or passed through, in many
cases) the object falls on a photo-electric
cell or electric eye which generates the
video waveform. In other words, the
subject is scanned by a fast-moving (fly-
ing) spot of light. Flying-spot scanners
which handle slides only are used for
test-pattern generation as well as other
high-quality slide projection. In TV
stations where film cameras normally
handle slides, a flying-spot scanner would
free them for use in rehearsals, preview-
ing, or maintenance, and would eliminate
the need for monoscope generators.

Special Effects:

A great variety of equipment comes
under this general heading, including
background projection for studio pickup,
special lighting effects, and electrical
transmission and combination.

The simplest electrical effect is prob-
ably the fade, whereby one signal is
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such equipment, any parts of one or
more pictures can be inserted into an-
other picture at will. Pointers can be
superimposed to direct attention to any
part of a picture. Such systems aid im-
measurably in broadening the program-
ming possibilities of a station. If it is
not possible to provide such facilities in
the beginning, almost any station should
plan for one as soon as possible.

Control, Switching, Distribution:

A basic requirement for even the smallest
TV station is a master switching and
control station for selecting and adjust-
ing the audio and video signals to be fed
to the transmitter. This may be com-
bined with studio and/or film control in
the smallest stations, as explained pre-
viously. It may be combined with the
transmitter control where the transmitter
is located at the station, or where film
facilities are provided at a remote trans-
mitter. Finally, it may be the central
feed selection and control point for sig-
nals from two or more studios, a film
room, remote pickup, and network lines.

Fig. 9 shows a basic master control and
monitoring console for simple installa-

tions. It contains switching and control
circuits for 8 video and 8 audio inputs to
a single output line. Video switching is
accomplished through relays operated by
pushbuttons. Video and audio switch-
ing can be simultaneous or separate.
Controls in the right-hand dark section
are for remote operation of film and slide
projectors, and for control of incoming
remote or network signals and of the out-
going signal to the transmitter. Monitor-
ing facilities can be added as desired, as
shown by the lighter sections of the
console.

A more complex video switcher can be
seen in Fig. 10. Although this is designed
as a field unit, it is versatile enough for
use in a studio. A monitor switching bus
is represented by the top row of push-
buttons. This switches any of 5 local or
2 remote inputs to a monitor output, in-
dependent of the line switching section
at the bottom. Fades and dissolves are
provided between any two inputs by the
center rows of push-buttons. This unit
may be part of the master control or, in
more elaborate installations, of the studio
control equipment.

Separate switching and control facili-
ties for audio signals are ordinarily pro-
vided also. Turntables, microphones, film
projectors. and audio special effects in-
puts are just as inportant to successful
local programming as the corresponding
video signals. As has been explained.
the job of the audio engineer is more dif-
ficult in a television station than in a
standard radio broadcast setup, since he
must operate under restrictions as to
mike placement that would turn the hair
of less patient and resourceful men gray
overnight. The TV audio engineer must
follow the directions of the directors as
well as instruct the microphone boom
operator (s) , ride gain, and operate turn-
tables. Audio control equipment has
been described previously.

Intercom systems may range from sim-
ple single-channel single-studio setups to
quite involved multi-circuit systems. In
most cases. thesc systems are custom-
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FIG. 10. A VERSATILE VIDEO SWITCHING UNIT
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FIG. 12, BELOW: SUCH A STUDIO CAMERA CRANE
PROVIDES FOR SMOOTH MOTION OF THE CAMERA
IN ANY DESIRED MOVEMENT AND ANY DIRECTION

designed to handle the problems involved
in a specific setup. Cue circuits are re-
quirved for technical directions to micro-
phone and camera operators on studio

floors, between program director and
stage hands and floor manager. and
sometimes between personnel in the
studio proper. Very often the technical
and program circuits are separate. There
has been a trend recently toward the
use of miniature low-power radio cue cir-
cuits for one-way communication from
the program director to his people on
the floor. By using pocket receivers, they
are unencumbered by trailing wires.

In the larger stations, intercom sys-
tems between studio. film room. and
master control are usually necessary also.
because so many departments are di-
rectly involved in the production of a
television show. The need for close co-
ordination requires an extensive. closely-
knit intercommunication system.

Other essential components of studio
systems for television are sync-generator
lock-in devices and stabilizing amplifiers.
The syne locking units are used for syn-
chronizing the local sync generator with
that used at whatever remote or network
program source is to be switched into
the program channel. so that when the
actual switching is accomplished there
will be no interruption of transmitted
sync. The lock-in is accomplished before
switching, thus preventing any disturb-
ance to pictures on receivers. Stabilizing
amplifiers perform. in effect. a clean-up
job on a TV signal. Special clamping
circuits remove hum components from
an incoming signal, clip off noisy sync
pulses and replace them with new sync
pulses, and remove switching transients.
Stabilizing amplifiers are used on all in-
coming remote lines and after all video
switchers. They are also used on out-

FIG. 11, DIRECTLY
ABOVE: A PORT-
ABLE CAMERA
TRIPOD FOR USE
IN THE FIELD OR
AT THE STUDIO

going lines to transmitters, since they
include controls for adjusting sync ampli-
tude to compensate for transmitter com-
pression.

Distribution amplifiers are another es-
sential item of studio equipment. They
are simply unity-gain amplifiers having
one or more high-impedance inputs and
5 or more low-impedance outputs. Their
uses are manifold. including sync and
picture distribution. syne mixing, ampli-
fication (by parallelling inputs and out-
puts). bridging. and isolation.

Finally. monitors are usually required
in fairly large quantity around a sta-
tion. There are two types: those which
have precision sweep circuits and wave-
form display facilities. and which are
used at control positions: and wutility
monitors. which are used for observation

and information only. Utility monitors
would be used for client’s viewing, for
the audio engineer and lighting control
personnel, and for general supervisory
personnel, among other applications.
Fach monitor receiver requires an output
channel of a distribution amplifier.

Miscellaneous Equipment:

An expensive and important part of the
budget for a station beginning with local
studio programming will be that allo-
cated for camera and microphone booms,
dollys. and cranes. Microphone booms
are of two general types. Light booms
an be used on shows staged in small
areas. where relatively short cross arms
can be used. Heavier booms with higher,
longer arms are used for theater-type
stages where audience participation on a
large scale is contemplated.

Camera bases range from a simple
netal tripod. Fig. 11, intended for field
applications but usable in the studio also.
to the elaborate television crane shown
in Fig. 12. Camera maneuvering devices
for studio use are heavy. smoothly-func-
tioning precision devices to insure quiet
and even motion of the camera. In ad-
dition to the bases shown. two others
are quite extensively used in studios.
The camera pedestal is a heavy but free-
ly-moving single-column mount equipped
with 3 sets of rubber-tired wheels. Tt is
moved by the camera operator. The
panoram dolly is a flat-bed device on
which s mounted a rotating short
camera crane. The dolly. on which the
cameraman rides. is moved about by an
operator in response to directions.

Editor’s Note: Part 6. the concluding
section of “Pattern for TV Profit,” will
appear in the February. 1953 issue of
TV & Ranto ENGINEERING.

FCC Television Grants

RADIO COMMUNICATION Magazine is presenting
each month data on telsvision station CP’s, channel
changes, and power increases granted by the FCC.
Actions listed below are for the period from October
20 to November 14, 2.,

Information given for CP grants consists of the
city, channel number, visual and aural ERP’s, esti.
mated costs of construction, and principal owner or
owners. |f grantee controls audio broadcast station,
call letters are given in parentheses.

Grants are listed alphabetically by states. A star
preceding a channel number indicates that the
authorization is for a non-commercial educational
station,

CONSTRUCTION PERMITS GRANTED

CH. Kw. COST

Gadsden, Ala. 2 22-1 $140,000
Jacob A, Newborn, Jr.

Tucson, Ariz. 11-5.5 $249,000
Arizona Bestg. Co. (KVOA)

Tucson, Ariz. 13 316-160 $370,000
Old Pueblo Bcstg. Co. (KOPO)

Fort Smith, Ark. 265-145 $289,000
Sou!hwes'ern Publlshmg Co. (KFSA)

Little Rock, Ark. 17.5-10 $247,500
Gt. Plains TV Prop-rhes, Inc.

San Bernardino, Calif. 18 87.49 $180,000
KITO, Inc. (KITO)

Santa Barbara, Calif. 3 50-25 $289,000
Santa Barbara Bcstg. & TV Corp.

Pueblo, Colo. 3 10.5-5.3 $167,000
Pueblo Radio Co. (KDZA)

Pueblo, Colo. s 12-6 $150,000
The Star Bestg. Co.

Waterbury, Conn. 53 245-125 $283,500
WATR, Inc. (WATR)
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Pensacola, Fla. 15 20-10 $177,500
Southland Television, Inc.

Muncie, Ind. 16-8.1 $197,000
Tri-City Radlo Corp. (WLB )

Sioux City, lowa 18.5-10.5 $218,500
Gt. Plains TV Properhes, Inc.

Frederick, Md, 105-54 $196,000
Monocacy Bcs'q. Co. (WFMD)

Battle Creek, Micl 64 24.5-14 $167,500
Booth Radio & TV St-t'ons, Inc.

Duluth, Minn. 38 17-9.6 $240,000
Gt. Plams TV Properties, Inc.

Atlantic City, N. J. 46 18-9 $152,500
Neptune Bestg. Corp. WFPG)

Elmira, N. Y. 58-29 $241,500
Elmira Television

Asheville, N. C. 62 313 $122,500

Radio Station WISE, Inc (WISE)
Warren, Ohio 80-43 5484,500
Warren Tribune Radno Svanon, Inc, (WHHH)

Bethlehem, Pa. 2.25-2.25 $204,500
Associated Broadcas'ers Inc.

Williamsport, Pa. 6 21-10.5 $137,500
WRAK, Inc (WRAK)

Chlrl-nen, B 100-50 $290,000
WCSC, Inc. (WCSC)

Honolulu, T. H. 125-74 $364,000
Radio Honolulu, Ltd.

El Paso, Texas 120-60 $435,500
KEPO, Inc. (KEPO)

Waco,Texas 34 53 $225,500
Central Texas TV Co.

Wichita Falls, Texas 22 18.5-9.3 $275,000
White Television Co.

Lynchburg, Va. 28-14 $162,000
Lynchburg Bestg. Corp. (WLVA)

Lynchburg, Va. 100-57 $167,000

Old Dominion Bestg. Corp (WWOD)

Green Bay, Wisc. 100-50 $463,500

Norbertine Fathers (WBAY]
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Complefe Package

It's o'l air-cooled!
1-kw UHF Transmitter, Type TTU-18.

UHF 6%

Transmission Line

UHF Load
and Wottmeter

UHF 3%
Mitre Elbow

UHF Connector/
Inner Conductor
and Insulator

UHF 3%
Gas Stop

UHF 3%"
Transmission Line

UHF 6%g"
Hitre Elbow
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ITH THE UHF EQUIPMENT and accessories illustrated here, you
CC can build a 1-kw UHF plant capable of delivering up to
20 kw, ERP. RCA has the transmitter. RCA has the antenna.
RCA has the indispensable accessories needed to complete the
installation —transmission line, mitred elbows, line transformers,
spring hangers, dummy loads, wattmeters, frequency and modu-
lation monitors, filterplexers, etc. In short, everything—from ONE
responsible manufacturer!

What about a power increase later? The 1-kw transmitter can
be used to drive an RCA 10-kw high-power amplifier.

Like this 1-kw package, RCA has UHF combinations to meet
power requirements—up to 1000 kw! Your RCA Broadcast Sales
Representative can tell you what you’ll need for the power you use
—show you a practical plan for a minimum outlay. Call him today.

s

il

m 4. RADIO CORPORATION of AMERIC
wj ENGINEERING PRODUCTS DEPARTMENT CAMDEN. N.J.
‘\/’ { g

EVERY TECHNICAL ACCESSORY FOR A UHF TRANSMITTER PLANT

UHF Vestigia!
Sideband Filter and
otch Diplexer (Filterplexer)

RCA’s high-gain UHF Pylon. The
most economical way known to pro-
duce high ERP.

UHNF Frequency and
Modulation Monitors

. — www BSmericantadiohistonwr-cony =~ s
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CONTROL FOR ONE OR TWO REMOTE TRANSMITTERS ALSO SERVES AS AN INTERCOM UNIT

Communication News

FOR THOSE WHO ARE CONCERNED WITH MOBILE,
POINT-TO-POINT, & MICROWAVE RELAY SYSTEMS

HE three-day conference of the IRE

Vehicular Radio Group at Washing-
ton on December 3 to 5. under the chair-
manship of Frederick Budelman. was
highly successful. About 200 attended
the technical sessions and the mobile
radio demonstrations. The papers were
exceptionally interesting and well pre-
sented. They will be reviewed in the
forthcoming issue of ConaruNICATION
ENGINEERING.

Most of the papers were concerned
with split-channel operation, over which
there is still considerable difference of
opinion, although there is general agree-
ment that the present channels can be
reduced in width.

Remote Operating Control:

RCA has introduced a new unit for con-
trolling one or two remote transmitters.
Separation may be any distance from a
few feet to 10 miles. The control, illus-
trated here, contains a speech amplifier.
power supply, loudspeaker, speaker am-
plifier, and circuits which permit all re-
mote control functions to be operated
over a single pair of telephone wires. On
the front panel are the meter for moni-
toring the line level, a volume control,
transmitter selector, and a switch to shift
from radio to intercom. Provisions are
made for using either a dynamic or car-
bon microphone.

The very compact cabinet is 18V ins.
wide, 9% ins. high, and 6 ins. deep, with
total weight of 19 lbs. Current consump-
tion is 68 watts from 110 to 117 volts,
50 to 60 cycles.

Faster Dispatching:

A very simple device. operated by a foot
switch, is being used by dispatchers who
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handle both incoming telephone calls and
radio communication. Manufactured by
American  Radiotelephone  Company,
3505 4th Street North, St. Petersburg,

DISPATCHER'S LINE-AND- RADIO FOOT SWITCH

Fla., this control switches a headset-
microphone from land-line telephone to
radio, and holds the telephone connec-
tion open. There are two advantages:
the dispatcher’s hands are free at all
times, and since the incoming call is held
while the radio message is transmitted,
the dispatcher can report the completion
or disposition of the message at once.
This is important in the police, fire, taxi,
and message traffic services. Also, the
control can be used with two separate
radio services, as in the case of micro-
wave relays operated in conjunction with
mobile systems. When there are two or
more dispatchers handling incoming calls
for one mobile system, as in a taxicab
office, a lockout circuit prevents one dis-
patcher from making a radio call if an-
other dispatcher is already on the air.

Sweeping Condenser:

Although there are many applications for

FM-TV, the
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motor-driven capacitors to provide con-
tinuously varying frequency, the bear-
ings and contacts of conventional vari-
able capacitors are not designed for such
use. Now, Hammarlund Manufacturing
Company is producing a butterfly design
with ball bearings and an end-thrust
take-up so the capacitor can be driven
continuously at speeds up to 8200 rpm.
Contacts are not a consideration, since
the butterfly type does not require them.
These devices are available with effective
series capacity values of 5.4 to 17 mmfd.
Rotors and stators are of soldered brass.
nickel and cadmium plated. Silicone-
treated steatile end plates measure 134
hy 134 ins.

Citizens Band for Business Use:

The general impression seems to prevail
that the citizens radio band is for private
use only. Actually, it is available to any
commercial enterprise that wants to op-
erate in that band. FCC Rules provide
for class A operation on 460 to 62 mc.,
and 468 to 470 mc., with the input to
the final amplifier limited to 50 watts.
Class B operation. on 462 to 468 mc., is
limited to 10 watts input to the final am-
phfier. It is further provided that equip-
ment operated in those bands must be
type-approved by the FCC.

Now that satisfactory communication
has been amply demonstrated over dis-
tances up to 15 miles and more on the
citizens band, it is expected that those
frequencies will be used for mobile and
point-to-point scrvices by many compa-
nies not eligible to use 152 to 174 mc., or
4350 to 460 mec.

Motorola recently received the first
class A-type approval No. CR-405 on its
mobile equipment model T44A, and No.
CR-407 for its model L44A base station
equipment. Of course, these are not the
under-$30 vest-pocket units originally
envisaged for the citizens band. Instead.
the 21-tube receiver and the 9-tubetrans-
mitter are of standard commercial de-
sign, priced accordingly. Experience has
shown that there just isn’t a cheap an-
swer to the design of equipment giving
commercial-grade performance.

MOTOR-DRIVEN CAPACITOR FOR SWEEP CIRCUITS

- JourxaL of Ranto CoMMUNICATION
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Information on New FCC Form 400

EXPLAINING WHY THE NEW FCC APPLICATION FORMS HAVE BEEN ADOPTED,
HOW TO AVOID MISTAKES IN THEIR PREPARATION—By JEREMIAH COURTNEY*

USTICE Cardoza once observed, in

over-throwing an established rule of
law, that “certainty is illusion, and repose
is not the destiny of mankind.”

In somewhat similar spirit, the FCC
has cast aside its old reliable 401 appli-
cation form, the foundation upon which
the present structure of the Safety and
Special Radio Services has been built.
The Commission held a wake for Form
401 on the evening of December 3, the
first day of the IRE vehicular communi-
cations meeting in Washington.

The Five Percent License:

Mr. Charles R. Weeks, head of the FCC
Authorization Analysis Division, opened
the seminar conducted by Merle Floegel
with a fitting eulogy for the old 401
Form explaining that, with the new 400
Form, applicants inust complete 100% of
the application and 95% of the author-
ization as well.

Form 400 has a work sheet for the
convenience of the applicant but, simple
as it is, it is by no means proof against
all mistakes. The work sheet is attached
to six copies. The former is retained by
the applicant as his copy of the applica-
tion, and the remaining sheets are for-
warded to the FCC. After the applica-
tion has been processed. the upper half
of the first sheet is completed in the
spaces marked “This space for Commis-
sion use only,” and is returned to the
applicant as his authorization. The re-
maining carbon copies of the top half go
to the field office in which the station is
located, and to other departments of the
FCC’s Washington office dealing with
frequency assignments.

Goodbye, Mobile Records:

Some captious critics have claimed that
the new form represents an abdication of
the FCC’s licensing function in the mo-
bile radio service field. That ecriticism
may or may not be justified. but certain
it is that the Commission has given up
its record-keeping role.

First, applicants using Form 400 no
longer specify the manufacturer or the
type of the equipment they will use. The
Commission will issue a “List of Equip-
ments Acceptable for Licensing” desig-
nated for use in the Public Safety, In-
dustrial, and Land Transportation Radio
Services in which the new Form will be
used. If the equipment is on that list.
it isn’t necessary to name it.

*908 20th Street, N.W., Washington, D. C.

The advantage of this procedure is
that a licensee may substitute equipment
of a different manufacture, type, or
model number without filing a modifica-
tion application as long as the equipment
to be used appears on the Commission’s
current List. Thus, an important source
of industry statistics will be eliminated.
That in itself is a serious disservice.

Equipment which does does not appear
on the Commission’s List may be author-
ized only if a detailed description is in-
cluded with the application. and the
Commission approves its use.

Second. the application provides only
for specifying the mazimum permissible
power input permitted for stations op-
erating in the particular radio service,
not the power of the particular equip-
ment the applicant proposes to use. This
makes it impossible to coordinate effce-
tively an applicant’s proposed frequency
use in any particular area.

In the past, an applicant could ascer-
tain the power of the various stations
authorized in a given area. If several
high-power stations were on a partic-
ular frequency, the use of that frequency
would, of course, be avoided. Now,
neither the Commission nor any other
person will know the power and, there-
fore, the range of the stations operating
in any particular area. Effective fre-
quency coordination is thus ended.

Third. the authorization under the new
form will be issued as a combined con-
struction permit and license. This is
true whether or not the applicant applies
for mobile and base transmitters, sta-
tions operating at fixed locations, or
both. Due to the Commission’s practice
of issuing authorizations for mobile units
based on the applicant’s anticipated re-
quirements, it has never been possible to
tell from the Commission’s records how
many mobile units were operated on a
particular frequency. In the past, how-
ever, there was a sure indication as to
whether or not a base station was in
operation by reference to the type of
authorization outstanding, i.e., a con-
struction permit for a base station, or a
license for a completed base station in
use. Under the new Form 400, there
will be no way of telling how many base
stations are in actual operation.

Fourth, neither the Commission nor

1Editor’s Note: CoMMUNICATION ENGINEERING
will Euhlish the FCC's List of Equipments Ac-
ceptable for Licensing as soon as it becomes avail-
able, Revisions to the List will also he published
as they are released.
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any one else will ever henceforth be able
to tell how much equipment is owned
and operated, and how much is leased
from others for operation. The new
form simply asks whether the applicant
will have exclusive control over all the
equipment and control points covered by
the application. The superseded Form
401 required the applicant to submit a
copy of the lease agreement if his appli-
cation did not show on its face that he
owned the equipment for which he was
requesting authorization. It is impor-
tant to the Commission and industry to
know the terms upon which the manu-
facturers are leasing that equipment.
This regulatory function has now been
dropped.

Finally, the new form does not re-
quire applicants to show the facts (birth
place, naturalization order, etc.) from
which their citizenship can be deter-
mined, since it contains only the ques-
tion: “Is applicant a citizen of the
United States?”

FCC’s Inadequate Budget:

It is regrettable indeed that Congress
should so reduce the funds available to
the Commission that it must abandon its
record-keeping functions in the mobile
and point-to-point services. And it is
difficult to understand how effective regu-
lation can be obtained without industry
statistics on highly relevant particulars.
the cut seems odd in view of the na-
tional importance of these services.

Individual Applications:

Mr. Weeks announced at the IRE
seminar that the Commission will not
accept applications on the old 401 Forms
after the end of January. Effective
February 1, applications submitted on
the old forms will be returned to the ap-
plicants. The 400 Form should be used
on and after January 5 wherever
possible.

In using Form 400, it must be remem-
bered that as many forms must be filled
out and submitted as the number of
authorizations required for the system
involved, since the Form serves as a com-
bined application and authorization. In
the past an oil drilling company, for
example, could submit a single 401 ap-
plication for 40 temporary base stations.
The Commission then prepared 40 sepa-
rate authorizations, each with different
call letters. Now the applicant must type

(Concluded on page 26)
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FEM For

Aircraft

HOW 2-WAY FM EQUIPMENT IS BEING USED IN EX-
ECUTIVE AND PATROL AIRCRAFT—By R. GRAHAM*

MANY petroleum, power, and pipe-
line companies, as well as other util-
ities and industrial concerns, are making
extensive use of 2-way VHF-FM radio
communication facilities. Utilities which
do not have 2-way communication sys-
tems are at a disadvantage with respect
to their competitors who are, in many
cases, 100% radio-equipped. Two prin-
cipal frequency bands are most often
used for these applications: namely, 25
to 50 and 152 to 174 mec. The latter band
is considered better for short-range op-
eration, providing 10 to 15-mile commu-
nication ranges between base stations and
land mobiles. The lower frequencies are
better suited for communication over
greater distances, up to 50 miles. Dis-
tances mentioned are over flat or rolling
terrain.

In most cases, license applicants in
these industries have a choice of specific
frequencies in either band, according to
requirements. For operation within a
city, the higher band is usually consi-
dered better; for rural or country opera-
tion, the low-band frequencies are more
suitable. Petroleum, pipeline, and power-
line companies generally require 25 to
50-me. frequencies, which provide the
greater ranges needed for their opera-
tions.

These companies often utilize aircraft
for patrolling pipelines and long power
lines. Small planes such as cubs are
usually employed; more recently, helicop-
ters are being tested. Other companies
use their executive aircraft for patrol-
ling and inspection as well as transporta-
tion. When equipped with VHF-FM

*Communications Company, Inc., 300 Greco
Avenue, Coral Gables, Fla.
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equipment, its passengers can maintain
constant telephone communication with
headquarters while in flight.

For the executive aircraft operator or
pilot not familiar with FM equipment
but who uses standard VHF-AM aircraft
radio equipment for air-to-airways and
air-to-tower communication, the follow-
ing may be of interest: VHF-FM, like
VHF-AM in the 108 to 132 me. aero-
nautical band, has a range approximately
equal to line-of-sight distance; however,
FM communication equipment is not
nearly so susceptible to interference from
aircraft ignition, generator noise, or man-
made static. FM equipment installed in
a small aircraft having no shielding or
bonding whatsoever will furnish excel-
lent communication over distances up to
100 miles. AM aircraft equipment, on
the other hand, requires considerable
bonding and shielding in order to mini-
mize ignition and generator noise. An-
other advantage of FM over AM is the
weight factor. An FM transmitter de-
signed for aircraft service will have a
much better watts-per-pound ratio. This
is because the transformers and other
components required for the AM modu-
lator are eliminated in the FM trans-
mitter. Further, the AM modulator
draws considerable power from the power
supply. For an equivalent power sup-
ply, approximately three times as much
transmitter power output can be deliv-
ered to the antenna by the FM trans-
mitter. .

The following facts should, therefore,
be evident:

1) FM communication equipment can
be of great value when installed in com-
pany aircraft on patrol and inspection

trips as a means of reporting and receiv-
ing instructions from a headquarters
base-station, or in facilitating exchange
of information with and coordinating
movements of land mobile units.

2) Two-way FM equipment designed
specifically for aircraft applications will
be light in weight, moderate in power re-
quirements, and inexpensive to install.

Communications Company has devel-
oped the Flightcom line of FM trans-
mitter-receivers specifically for aircraft
applications. Given the general designa-
tion of model 400, the equipment, shown
in the photographs on these pages, has
an output of 10 to 12 watts at 25 to 50
me. and 5 to 7.5 watts at 152 to 174 mec.
As can be seen in Figs. 1 and 2, the
transmitter, receiver, and power supply
are contained within a single case which
is only 18 by 11 by 5% ins. overall, and
which weighs only about 20 Ibs.

General Description:

Fig. 1 shows a complete 160-mc aircraft
package, with the exception of a speaker.
The total weight of the complete equip-
ment is just over 22 lbs. Because no
tuning is required, the unit can be in-
stalled anywhere in the airplane, at any
distance from the cockpit. The small
control head, containing the power
switch and squelch and volume controls,
is installed in the cockpit and connected
to the chassis by a lightweight cable. The
microphone, with a press-to-talk switch,
is plugged into the control head, and the
antenna cable is connected to the main
chassis.

Fig. 2 shows the main chassis removed
from the case. It can be seen that the
unit is actually an assembly of three
individual chassis bolted together. This
assembly is shown in greater detail in
Figs. 3 and 4, which show top and bot-
tom views of the chassis, respectively.
The transmitter subchassis is at the top
of the picture in each view, with the
power-supply at the center and the re-
ceiver at the bottom.

FM-TV, the JournaL of Rapio COMMUNICATION
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Power Supply:

The same power-supply chassis can be
employed in equipment for either fre-
quency band. Three models are avail-
able, however, depending on the voltage
and type of primary power. Supplies
can be obtained for either 12 or 24 volts
DC, commonly used in aircraft electrical
systems, or for 115-volts AC when the
equipment is to be used at a base-station.

Battery-operated supplies are of the
vibrator-selenium rectifier type, and are
of unusually high efficiency. Stand-by
drain on 12 volts input is 4% amperes;
when transmitting, total drain is 10 am-
peres. On 24 volts input, standby and
transmit currents are 214 and 5 amperes
respectively.

Fig. 5 shows the power and relay cir-
cuits. This system diagram explains in
part the low battery drain figures. Two
values of B voltage are furnished by the
power supply. A low B+ voltage is ap-
plied continuously to the receiver plates.
In the transmit position of the press-to-
talk switch, this is removed and applied
to the early transmitter stages along with
a higher B+ voltage for the final stages.
Filament current is supplied continuously
to all tubes in the unit in order to as-
sure instant operation and to keep fre-
quency drift to the absolute minimum.

Transmitter Section:

The transmitter is conventional in design
to the extent that it can be used with
any standard FM communications re-
ceiver. Two stages of speech amplifica-
tion are used in conjunction with an au-
tomatic deviation limiter, which is pro-
vided with a deviation control. This
can be set to limit modulation to either
*+15 ke. for standard operation, or to
+7.5 ke. for narrow-band operation on
25 to 50 mc.

The output of the limiter phase-modu-
lates a crystal oscillator which has a
small compensated trimmer capacitor for
precise center-frequency adjustments.
This is followed by a series of multi-
pliers, the exact number depending on
the frequency band involved. Tuned
circuits following the second multiplier
are all individually shielded. A network-
type antenna coupler is used at the out-
put of the single-ended power amplifier.
By these precautions, spurious radiation
is kept at least 60 db down.

Metering for the grid circuits of the
multiplier stages and the output stage
is accomplished by means of a switch
and an extension meter. Frequency
stability in the low band is .01%, and in
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FIG. 5. FUNCTIONS OF THE SWITCHING RELAY

the high band, .0059,. Temperature
control of the crystal can be provided.

The Receiver:

Receivers for both bands are crystal-
controlled, double-superheterodyne units
utilizing 25 high-@ tuned circuits in RF
and IF sections. Bandwidth is not less

than 20 ke. at 6 db down, and not more
than 70 ke. at 100 db down. Frequency
stability is .0059), or better, with crystal

temperature control optional. Sensitivity
is .5 microvolt for 20 db quieting.

Squelch operation is initiated at .2 mi-
crovolts input. One watt audio power is
available for loudspeaker operation at 4
ohms. Alternatively, 500-ohmheadphones
can be used.

Antennas:

The antenna required on the aircraft for
160-mc. operation consists of a quarter-
wave vertical whip, similar to the usual
VHF-AM aircraft antenna except that it
is slightly shorter. A suitable antenna
for the 25 to 50-mc. band usually pre-
sents a problem, since a quarter-wave-
length at these frequencies is 414 to 9 ft.
A whip type, on the high end of the
band, is practical for some types of air-
craft. However, for the lower end of the
band, a whip is impractical. It may be
necessary to use a loading coil with a 4
to 5-ft. whip, or a T or L type antenna
cut for a quarter wavelength. The latter
usually requires a wing-tip-to-tail instal-
lation. Attention is called to the fact
that the vertical section is the only part
of the antenna providing useful radiation.
In both frequency bands, vertical an-
tenna polarization is always used. For
best results, therefore, it is necessary to
use a vertical antenna to match the
ground and mobile stations. For the
high band, the 18-inch whip can be
mounted on top of the plane or under
the belly. In any case, the antenna
should be mounted far enough aft to
avoid prop modulation.

The VHF-FM equipment does not, of
course, provide communication with
CAA airways or the tower stations. AM
aircraft equipment must be used for nor-
mal aeronautical communication. How-
ever, with both AM and FM, the pilot
can stand by simultaneously on airway
and company frequencies.

FIGS. 3 AND 4. TOP AND BOTTOM OF COMBINED TRANSMITTER, RECEIVER, AND VIBRATOR POWER-SUPPLY CHASSIS. NOTE SINGLE-LEVEL PARTS MOUNTING
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Microwave Protective Relaying

CONCLUSION — HOW ONE OR MORE MICROWAVE CHANNELS CAN BE UTILIZED
FOR POWER TRANSMISSION-LINE PROTECTIVE RELAYING—By H. W. LENSNER*

Staged fault-tests were made with this?
equipment, which included both tripping
and blocking operations for the two
types of relaying. Internal faults were
inserted separately on each of two
parallel lines protected by one of the
relaying systems. This provided both
tripping and blocking operations for each
set of relays. A third fault inserted on
the line section beyond the relays was
external to both protected lines.

Because this installation was experi-
mental in nature, no emergency power
supply was provided. During one of the
staged faults, the AC voltage at one
microwave terminal dropped enough to
interrupt momentarily the blocking sig-
nal. As a result, the relay at the oppo-
site terminal tripped on an external fault.
This emphasizes one of the prime
requisites of a microwave relaying instal-
lation: a completely reliable power
source. In the event of failure of the
normal supply, some emergency source
must be connected immediately to the
equipment in order to prevent even a
momentary interruption. The subject of
power sources is discussed further else-
where in this paper. With the exception
noted above, the relay operation was cor-
rect on the staged tests.

Remote tripping is another relaying
service that is adapted readily to a
microwave channel. Two audio tones
can be used, both of which must be
transmitted simultaneously for tripping
the remote breaker.

A varation which has found some
application consists of transmitting one
tone continuously as a blocking signal,
sometimes called a guard tone, then
stopping this tone and transmitting the
second tone for tripping. With either
of these schemes, the tones can be tested
one at a time without removing the
equipment from service.

Operating a remote-tripping audio-
tone service over a microwave channel,
as described, has several advantages
over a power-line carrier system. First,
the entire equipment is dissociated from
the power line. The channel is unaffected,
therefore, by changes in system condi-

*Westinghouse Electric Corp., Relay Engineering
_Dcpartmcnt,.Ncwark, New Jersey. This article
is an expansion of a paper presented at the 1952
Winter General Meeting of the AIEE.

"Refers to 960-mc. microwave equipment for
distance and phase-comparison relaying. This
installation for the Pennsylvania Electric Com-
pany was described fully in Part 1 of this article,
which appeared in Rapro CommunicaTion for
Qctober, 1952,
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tions. Second, the arcing caused by
operation of disconnect switches presents
no interference problem at the micro-
wave frequencies. Also, the microwave
equipment is unaffected by transient dis-
turbances on the station battery which
may affect carrier operation unless suit-
able precautions are taken. such as addi-
tional filtering.

Applications:

One example of the application possi-
bilities® for microwave relaying is illus-
trated in Fig. 6. In this, the microwave
installation may have been set up pre-
viously as a central dispatching point to
stations A, B, and C. These microwave
channels might also be used for tele-
metering, load control, and supervisory
control. If the installation were made
primarily for relaying, the location of the
microwave repeat station might be nec-
essary because a line-of-sight path be-
tween the stations was not available. As
shown, the two parallel lines between
stations A and B are relayed through the
repeat point, using separate audio tones
in each direction on each line. The two
lines between stations B and C are re-
layed similarly but they have included
transformer banks which must be re-
layed by remote tripping, since there arc

#“Economics of Relaying by Microwave,” by R.
C. Cheek, Electric Light and Power, May, 1951,
pages, 82 to 84,

no high-voltage breakers at station C.
Consequently, at station C, two tone
transmitters are used for relaying of the
two lincs to station B, and four more
tone transmitters are used for two re-
mote-trip channels, using two tones on
each channel for a total of six tone trans-
mitters. Only two tone receivers are
needed at station C for relaying on the
lines to station B.

At station B, four tone transmitters
and tone receivers are required for line
relaying, and four additional tone re-
ceivers are needed to receive the remote
tripping signals from station C for trans-
former faults.

Microwave-Only Schemes:

There is an important difference between
microwave and power-line carrier sys-
tems as applied to protective relaying.
In a microwave system, the channel is
completely dissociated from the power
line. For that reason, it is possible to
send a tripping signal over the channel
during an internal fault. Such operation
has never been considered dependable
with power line carricr, because the fault
itself may short the carrier signal to
ground and prevent its reaching the re-
mote terminal. This, obviously. cannot
happen with a microwave channel.

One possible method of operation for
microwave transferred-trip relaying is
shown in Fig. 7. At each station, a
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FIG. 6. EXAMPLE OF HOW A TYPICAL MICROWAVE PROTECTIVE RELAYING SYSTEM MIGHT BE SET UP
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single-zone impedance elenment for each
phase, in conjunction with a directional
element, is set to reach more than half-
way toward but not beyond the opposite
station bus. In addition to completing
the trip circuit of the local breaker, the
directional and impedance relays start
the transmission of a tone to the opposite
line terminal where the tone receiver
relay contact bridges the directional and
impedance element contacts to complete
the trip circuit. For a fault in the zone
where the impedance settings overlap.
simultaneous high-speed operation of
both breakers occurs, independent of
the microwave channel. For a fault in
either end zone, the near relay operates
to complete the trip circuit and initiate
a tone signal. Reception of that tone at
the other terminal completes its trip cir-
cuit. This provides high-speed sequential
operation, the only delay being the oper-
ating time of the tone receiver. Assum-
ing one cycle operating time for the pro-
tective relay and one cycle for the tone
equipment, the total operating time for
this relaying scheme is two cycles.

Another type of microwave trans-
ferred tripping is shown schematically in
Fig. 8. Directional-impedance or direc-
tional-overcurrent relays can be used in
this system. The main requirement isthat
the relays reach thorough the protected
line section and a reasonable distance
beyond, so that they operate positively
for a fault anywhere in the section. As
in the system described previously.
operation of the relays hegins the trans-
mission of a tone to the opposite termi-
nal. The trip circuit is completed only
when the tone is received over the chan-
nel, and the local directional and imped-
ance or overcurrent relays operate also.
As can be seen in Fig. 8, for a fault in
the line section GH, relay contacts D
and Z or I close at both stations to ener-
gize the tone transmitter. Transmission
of the tone from each terminal to the
opposite terminal closes the tone-receiver
contacts to complete the trip circuits at
both stations. The operating time of
this relaying system is approximately
two cycles also.

For an external fault just to the right
of station H, Fig. 8. the directional and
impedance contacts at station G close to
initiate the tone transmission to station
H. At station H, however. the direc-
tional contacts remain open, since power
is flowing out of the line at that termi-
nal.  Under this condition, there is no
tone transmission from station H. Con-
sequently, the trip circuits at both sta-
tions G and H remain open for this ex-
ternal fault. It is essential that the tone
receiver relay contact should open before
the directional element contact closes
during a power reversal, as discussed
previously. If it does not. proper co-

ordination can be obtamed by the addi-
tion of an auxiliary relay in the trip
circuit that adds only a few tenths of a
cycle to the overall tripping time.

Power Supplies:

Microwave transmitters and receivers
require higher tube plate voltages for sat-
isfactory operation than is available from
a station battery. For this reason, recti-
fier power supplies are used to furnish

The emergency power supply system
just described is satisfactory for most re-
laying installations in which the micro-
wave equipment is located at the line
terminals, and station batteries are avail-
able to drive the DC motor. However,
in relaying a line that is too long for a
single microwave hop, or where there is
intervening high terrain, a repeater sta-
tion may be necessary at a remote point
where the only source of power is the
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FIGS. 7 AND 8. TWO POSSIBLE TYPES OF TRANSFERRED TRIPPING SYSTEMS EMPLOYING MICROWAVES

the required DC voltage, on the order of
300 to 500 volts, and the low voltage for
tube heater circuits. Such power sup-
plies are usually energized from the 120-
volt, 60-cycle circuits available in the
power station.

When a microwave channel is to be
used for protective relaying, it is essen-
tial that there be mno interruption of
power which could permit incorrect
operation of the relays. Such a require-
ment precludes the use of the local AC
source unless some provision is made to
assure continuity of service even during
fault conditions when such a source may
be interrupted. One possible solution to
this problem is three-unit motor-genera-
tor sets for use at power stations. Such
a unit consists of an AC motor, a DC
motor, and an AC generator, all on the
same drive shaft. The assembly is
driven normally by the AC motor, and
the microwave equipment is energized by
the AC generator. Since the total power
required for a microwave assembly is
generally less than 1,000 watts, the
motor and generator losses are negligible
from an economic standpoint. In the
event of failure of the normal AC supply.
a high-speed under-voltage relay switches
the drive from the AC motor to the DC
motor which is connected to the station
battery. The inertia of the rotating
assembly is sufficient to maintain the
voltage through the switching time, thus
permitting continuous operation of the
microwave and relay equipment. When
the voltage returns to normal, the AC
motor resumes the load to minimize the
drain on the station battery.
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local AC line. No general solution can
be given for this problem. There are
several possibilities, however. A large
capacitor bank across the plate voltage
supply could carry the load through
momentary dips in voltage. For longer
interruptions, a heavy-duty vibrator
supply energized from a low-voltage
storage battery could provide the plate
voltage, while the tube heaters could be
energized directly from the battery. For
extended power outages, where con-
tinuity of service is important, a diesel or
gasoline engine-driven generator could
then be used to supply AC power to the
entire microwave repeater station.

Conclusions:

The following summary can be made of
the points covered in this paper:

1) Microwave channels can be used to
advantage to supplement power-line
carrier systems for transmission-line re-
laying.

2) The practicability and reliability of
microwave channels for relaying has
been ascertained by laboratory and field
tests.

3) Microwave systems provide many
new channels in locations where the
power-line carrier spectrum has been
fully utilized.

4) Because of its separation from and
independence of the power line, a micro-
wave system can be utilized for new re-
laying schemes not feasible with power-
line carrier.

5) Microwaves present a new field for
future development of relaying tech-
niques.
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FCC FORM 400
(Continued from page 21)

the 40 individual applications, thereby
doing most of the clerical work formerly
done at the FCC office.

For the same reason, an applicant who
desires to operate mobile units in con-
junction with more than one base station
must submit a separate application for
mobile units. In the taxicab field, for
example, now as in the past, one author-
ization and a single set of call letters will
be issued for a base and the mobile
units, but that does not apply in such
services as Special Industrial, where sepa-
rate authorizations and different call let-
ters are issued for the base and mobile
units of the system.

Applications for making certain minor
changes in an existing Form 400 author-
ization must hereafter be submitted on
Form 400-A. The changes to be accom-
plished by this form are as follows:
change of control point; addition or dele-
tion of a presently-authorized control
point; reduction of antenna height; or
extension of the date for completion of
construction.

A 400-A Form can only be used to
modify a Form 400 authorization. If the
user has an outstanding authorization
not issued on Form 400, then the first
modification of the system must be
applied for on a 400 Form. Until the
first 400 Form is filed, the equipment
used must conform to the outstanding
license.

New FCC Applications

This list includes applications for mobile,
point-to-point, control, and relay com-
munication facilities filed with the FCC
from October 20 to November 21, 1952.

This listing, provrded n; regular monthly fea-

ture, is made p y the coop 1 of
the Federal C ications Ci issi Each
Immg shows the name and address of the

f the i is to be located in

a different city, the name of the city appears
on the second, indented line. The number,
power, and operating frequencies for mobile
facilities are shown on the left, and for fixed
stations on the right, together with the make of
equipment for which applications have been
filed. These may, of course, be changed before
licenses are issued. Explanation of the code
letters used in this listing appears below.
WEEKLY REPORTS
For the benefit of those who want to receive
this data in advance, RADIO COMMUNICATION
can furnish weekly roports. Requests for in-
formation on this service, and questions concern-
ing these listings should be addressed to the
Registry Editor.
CODE LETTERS

The following letters indicate the type of facili-
ties for which applications have been filed.
Unless indicated otherwise, FM operation is to

be employed:
a AM operation q Control station
b Base station ¢ Repeater or relay
m Mobile unit s Fixed
mm Marine Moblle t Temporary
p Portable unit v Operational

w Watts

Make of equipment is indicated by one of these
letters:

AA Aircraft Radio

A Hallicratrers

B Belmont-Raytheon
BB Northern Radio

M Motorola

N Gen. Railway Signal
NN Ntl. Aero. Corp.

O Farnsworth

C Comco P Philco
D Doolittle Q Collins
E W. Coast Electronics R RCA
F Federal Tel. & Radio S Railway R. & S.
G General Electric SS Sonar
H Harvey T Bendix
3 Comm. Equlpment U Western Electric
K Kaar W Westinghouse
L Link WW Wilcox
X Miscell Rudal
AERONAUTICAL & FIXED
Mobile Fixed
Units W. Mc. Sta. W. Mec.
Alrinc 1523 L St NW Wu:hlng'on 5DC
15 12790 (4
1 5 12870 1 99 12870 7T
2 5 12870 T
Alton 1l 1 99 1210 T
Huntington W Va 199 12730 T
Los Angeles Calif 1 50 131.10WW
Stillwater Okla 1 99 12830
Arctic Radio Telephone Co Box 1601 Anchorage Alaska
Eastchester Alaska 110 5622
5.652
McGrath Alaska 1 100 2922 NN
2748
4.650
5122
5.622
26

FLYING SCHOOL
Texas Aviation Industries Hondo Tex 1 100 303 X
FLIGHT TEST

RCA Frequency Bureay 60 Broad St New York 4 N Y
1 8 123.10 NN

AERO MOBILE UTIUTY
E Baton Rouge Parish Alrport Comm Box 3448 Baton Rouge la
el 1 12170

121.90
AIRDROME ADVISORY

Aviation Services Inc Maryville Airport Maryville Mo
1 35 1280 X

Mid-State Aviation Box 492 Norwich N Y 1 4 12280 NN
City of Hastings Mun Airport Hastings Neb
1 12280 NN

R F Devener Honover Pa 1 4 12280 NN
Luther Flying Serv Co Rte 2 Johnstown Pa 1 4 12280 NN
B C Wright 722 1st Ave W Williston ND 1 4 12280 NN
Comm of Mass Logan Airport East Boston Mass

Framinghom Mass 4 12280 NN
E R Mertesdorf Vernon Center Minn 1 4 12280 NN
Delbert W Koerner Kankaokee Il 1 4 12280 NN
L Millar Wittig Box 623 Hibbing Minn 1 4 12280 NN
R | State Div of Aeronautics Green Airport Hillsgrove R |

Sn'thfield R | 1 4 12280 NN

New Shoreham R | 1 4 12280 NN

Westerly R | 1 4 122.80 NN

CIVIL AIR PATROL
CAP Ind Wing Grp 522 Sqdn 522.1 2349 Central Ave S Bend Ind
20 2374 X

2374 2 75
457 5 ... 14814 X
4.585
CAP Va. Wing Richlands Airport Richlands Va
Tazewell Va 2 25 4325 X
4.585
West Point Vo 1 4 same
Manassos Va 1 50 some
New Market Va 1 50 some
CAPNY ng 49 EllsworthRd larchmont 1 25 2374 X
4.507
4.585
148.14
CAP N Y Wing New Rochelle Sqdn Stratton Rd New Rochelle
NY 1 120 23714 X
4.507
4,585

148.14
CAP Rhode Island Wing County Courthouse Providence R |
Cranston R | 1 50 4507 X

4,585
CAP Group 22 Box 1779 Cuddiby Field Corpus Christi Tex
75 4507 2 150

4507 C
4.585 4.585
150 2374 C
CAP Calif Wing Delta Sqdn 44 Bldg 204 Prendlo of SF
Antioch Calif 1 12 14814 T
CAP La Wing Lake Charles Sqdn Box 167 luka Charles Lo
75 4585 X
4,507
CAP Tenn Wing Johnson City Sqdn 229 E Main Johnson City
1 8 14804 |} 8 14804 T
7 W75 550 1 175 kﬁ M

CAP Tenn Wing Greeneville Sqdn Box 354 Greenewlle Tonn
Tusculum Tenn 75 G

4 555
CAP Hastings Sqdn 635-2 RFD 1 Hastings Mich
2 15 4507 1 63 2374 X
5.585
6 10 14814 1 10 14814 X
J5 5500 1 63 4585 X
CAP Battle Creek Sqdn 635.1 7709 bth Aval Bo"]lp Cr:ak] Mnchx

CAP Orp 9 Mich Wing 1520 Ponuge Kalamazoc Mich
148.14

110G 4.507
4.585
75 550 ql 100 2374 X
CAP Ind Wing Sqdn 52]2 229 Euclid Dr Evunmlla Ind o
50
4.585
POUICE
Deschutes County Sheriff Bend Oregon
10 60 15525 1 60C 15525 M
10 120 15525 M
Saline County Sheriff Benton Ark 1 12 3700 M
State Hiwoy Patrol 523 State Off Bldg Atlanta Ga
p20 3 4550 M
Manchester Ga 1 80 4202 G
State Police Patrol Sacromento Calif
Newhall Calif 1 1580 4234 G
Cuyemaca Peak Calif 1 18 4234 G
rl 120 7404 G
Son Diego Colif ql 120 7410 G
Lliebre Min Calif 1 180 4234 G
4] 1 96000 G
Newhall Calif ql | 96000 G
Marysville Calif 1 1 4234 G
ql 120 7410 G
South Mtn Calif 1 1C 4234 G
rl 1 96000 G
Ventura Calif 1 98000 G
State Police Patrol 10th & Van Buren Topeku Kons
Fort Scott Kans 1 120 498 G
Pittsburg Kans 1 120 4498 G
Garden City Kans ql 12X 7458 G
¢l 120 7330 G
El Dorado Kans 1 120 498 G
P. D. Hobart Okla 3 60 15659 M
3 156.59 M
Kiowa C. S. Box 780 Hobart Okla
59 1 120 15659 M
4 60 15659 M
Montmorency C. S. Atlanta Mich
1 60 4274 M
42.58
Washington C. S. Court House Chipley Fla
2 60 45 M
Perkins Twp c¢/o L L LaPrad Rte 1 Sandusky Ohlo
5§ 75 3958 M
39.66
Mohave C. S. 4th & Spring Kingman Ariz
10 60 3918 ql &0 75780 M
pb 3 398 M
Hayden Peak Ariz 1 120 3918 M
1120 3908 M
P.D. City Hall Millen Go
10 15633 1 10 15633 M
P.D. 1280 River St Niagara Wis
2 120 395 1 30 3958 M
39.66
P.D.Middlebury Conn.. 60 4550 1 60 4550
Yolo C.5. Woodland Calif 1120 15470
P.D. 410 Walnut St Rockford lil
p2 .2 2455 Speedmeter
P.D. Dickinson N D 2 120 43%8 M
23
P.D. 2714 Von Brunt Blvd Kansas Cny Mo
pd .2 2455 Speedmeter
P.D. City Hall Oroville CaM
60 15621 1 124 15621 M
Coleman C. S. Cour!hou:e Coleman Texas
6 120 3718 1 1¢ 3708 L
P. D. Ronger Tex 5 140 3708 1 14 3718 M

Comm of Mass Hiway Patrol 1010 Commonwealth Av Boston

Milton Mass 1l 8 45595 L
el 25 45545 M

Pittsfield Mass gl 5 45435
gl 28 45405 M

P.D.45Von Horn St Sovonnoh BeachGa 1 12 15513 M

P. D. Box 28 Maumee Ohio

pl 2 2455 Speedmeter
State Hiway Patrol 11]7 E Broad St Colnmbus 5 Ohio
Xenia Ohio 310 M
P. D. Grand Forks N D 5 75 3950 l ISC 3990 R
75 39.90 M
Multnomah C. S. Cour'hou:s SW 4th & Main Sts Portland Ore
Bawfow Mtn Wash 1 6C 15903 M
Johnson C. S, Courthouse Cleburne Texas
P2 2 429 M
5 150 4290 M
Cross C.S.Wynn Ark 10 120 3710 1 120 3710 M
P.D.Old Town Me 15 25 15543 1 120 15543 G
Orange C. S. 12502 Placentio Ave Orange Calif
2 110 95400 R
San Clemente Calif 1 same
Sea! Beach Calif some
La Habro Calif same
laguna Beach Calif 2 110 95700 R
Fullerton Calif r2 110 957.00 R
P. D. Mun Bldg Greenwich Ohio
3 30 3958 M
3 60 3966 M
Grand Forks C. S. Court House Grand Forks N D
4 120 422 G
4238
P. D. Palm & éth St Hialeah Fla
25 30 15477 1 120 18477 T
5 30 15477 X
P. D. New Brighton Minn
5 30 15897 M
159.09
Harlan C.S. AlmaNeb2 60 4230 M
P. D. Booneville Miss 5 40 15573 1 12 15573 M
P.D. Commerce Tex 3 30 37.26 G
P. D. Manalapan fla 1012 Comeav Bldg W Palm Beach Flo
2 155.43 M
P. D. Carmel Ind 6 24 15489 1 24 15513 G
155,13 156.37
P. D. Parkville Mo 2 40 15573 M
P. D. Manistique Mich 2 120 4258 M
4274
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Stote Hway',Patrol Box 1791 Baton Rouge Lo

1 600 4470 G
P.D. &F. D. 113 W Quesenberry Sallesaw Okla
5 50 . 1150 e M
Dorchester C. S. Summervllie S C
10 40 4546 1 60 4546 M
Stote Police Patrol Raleigh N C
Wadesboro N C ql 120 7322 L
Nr Solisbury N C ql 120 7322 L
Nr Eldorado N C I 150 7202 L
Comfort N C 120 7322
Alasko Highway Patrol Bo: 2073 Juneau Alosku
Seword Aloska 180 5135 180 2442 K
7.480
McCulloch C. S, Brody Tex
8 120 30-5 ! 100 30.50 WC
Comm of P R Box 4355 Son Juon P R
.2 2455 Speedmeter
P. D. City Holl Homsonwlle Mo
2 60 15573 M
p2 3 15573 M
Monroe C. S. Madisonville Tex
10 114 3726 1 114 3726 R
P. D. Thomlinson Av & W Atlantic tourel Springs N J
pl0 2 15537 1 30 15537 RA
15 30 15537 R
Benton C. S. Box 628 Prosser Wosh
Kennewick Wash 1 124 3982 G
State Police Patrol State Copitol Sacromento Calif
Berkeley Calif 1 60 15567 G
Concordia Porish Sheriff Vidolio Lo
10 75 39. 2 150 3950 M
10 150 39.50
P.O.Mt Cormel Po p4 1 15513 1 120 15513 M
6 30 15513 M
P. D. 500 Main St Wellsville Ohio
pl 2 2455 Speedmeter
FIRE
F. D. 27th & Nevin Ave Richmond Colif 6 85 3370
Vol F. D. No. 1 Fleetwood Pa
pé 3 3394 A
12 60 3394 R
F. D. Columbio Conn p4 1 3350 M
6 30 33% M
City F. D. 600 E Overlond St Ei Poso Tex
15413 120 154.13LGM
Seldon Fire Dist Fire Housa Seldon L1 N Y
3 4634 M
46.46
5 40 some M
F. D. Peorl River N Y p7 46.18 M
5 120 46.18 M
F.D. So Windsor Conn
62 3394 | 124 394 G
F. D. City Hall Rosenburg Tex
5 120 4606 1 120 4606 M
5 60 4606 M
5 30 4606 M
p3 3 4606 M
F. D. Raymond Me 5 60 15431 1 60 15431 G
Valley Falls Fire Co Valley Falls N Y
ps 2 .18 M
Cent Point Rurol Fire Provacnon Dist Centrol Point Ore
10 30 15413 10 15413 M
Villoge of Potchogue Viliage Hall Potchogue LIN Y
pl0 3 4648 1 40 4646 M
Colmo Fire Dist Ralnler St Colma Calif
3 60 .50 M
F.D. 120 W Wolnut 5t Santa Ana Colif 1 140 4606 M
tucos C Bd of Comm County Courthouse Toledo Ohio
Maumee Ohio 60 3374 124 33 G
Clork C Firemans Assn Box 355 Dcnnellswlle Ohio
Springfield Ohio 35 25 15407 1 15 15437 R
154.37
Springlield F. D. Central Engine House Springfield Ohlo
15 25 15407 1 28 15404 R
|54 37
Swortz Creek Fire Depv Miller & Morris Rds Swartz
Creek Mich 15419 1 150 15419 M
Flint Twp F. D. 1496 So Dye Rd Flint Mich
5 15419 1 150 15419 M
F. D. Fullerton Colif 123 W WIIsIure St Fullerton Oulll
25 120 4606 1 120 4606 M
F. D. lennon Mich 4 25 15419 1 150 15419 M
Davison F. D. Davison Mich
150 15419 1 150 15419 M
Genesee Twp F. D. Flint Mich
3 5 15419 1 150 15419 M
City F. D. 61 Prott St Meriden Conn
10 62 4638 1 124 46 B G
F. D. 3747 Monroe St Wayne Mich 1 10 15437 M
Beecher Met Dist F. D. N Saginow & Coldwater Rd FI-nI Mich
4 15419 1 150 15419 M
F. D. Gaines Mich 4 25 15419 1 150 154 19 M
FORESTRY
State Dept of Forestry Buffalo Block Kolispell Mont
q! 5 172 M
Nr Kolispell Mont 1 3126 M
175 15927 M
State Gome & Fish Comm Little Rock Ark
St Chorles Ark 1 150 4674 R
46.82
Stote Forestry Dept 407 Monroe St Montgomery Ala
Nr Reform Ala 1 30 159.54
Nr Pleasant Ridge Alo some
Nr Buhl Alo snma
Nr Brownsville Alo ome
State Dept of Fores'ry Box 1200 Tollohossee Flu
Llongwood 1 30 15927 M
159.33
Perry Flo same
State Game & Fish Dept New Smyrna Beoch Flo
Perry Flo 120 482 C
Keystone Heights Flo I 25 4682 C
State Dept of Forestry Stote Capitol Atlonto Go
15939 M

Nr Hompton Ga some

Berrien Go

same
Ocillo Go some
Ashburn Go some
Alopoh Go same
Nr Enigma Go some
State Dept of Forestry Walton Bidg Austin Tex
o1 3lz2z D
1 40 15927 M
ql 40 18179 M
Rocksprings Tex 1120 3.2 G
HIGHWAY MAINTENANCE
County Bd of Rood Comm Adrion Mich
12 60 3300 1 150 3310 M
Comm of Mass 100 Noshua St Boston Mass
Monterey Moss 1 50 469 G
Chicago Bur of Street Tralfic Rm 710 City Hall Chicago lll
1 120 4710 G
Washtenau County Dept of Hughwnys 415 W Waoshington St
Ann Arbor Mich 60 379 600 3794 M

tos Angeles C Road Dept 108 W 2nd Sl Rm IOIA tos Gngoales

M
I I 565 0 M
City & County of Son Francisco Rm 210 45 Hyde St Son
Froncisco Colif 30 30 3790 1 250 3790 M
State Hiwoy Dept Shoshone Idoho I 120 lsg.v? G
157.4
County Bd of Rood Comm 953 Keating Ave Muskegon Mich
25 30 4694 1 250 4694 M
Whiteholl Mich 5 same 1 some
Rovenna Mich 5 sume 1 some
Twin Loke Mich 5 S0 1 same
Huntington Hiwoy Dept 641 N Y Ava Huntington N Y
20 40 15963 1 120 15963 R
State Hiwoy Dept State Copitol Socromento Calif
Nr Son Bernordino Calif 1 150 :;.(])g R
State Hiwoy Dept Carson City Nevada 1 150 4;% -_—
47.
ql 150 15741 —
Reno Nev 1 150 4730 —
47.38
ql 150 15741 —
Peterson's Station Nev b 150 4730 —
47.38
Eastgote Nev 1 150 some -—
Nr Virginio City Nev
150 150 4730 1 150 4730 —
4738 1 150 15729 —
SPECIAL EMERGENCY
Dr Thomos Hurley SD | 120 47.66 1 120 4746 M
C P Huff Rte 3 Sussex N J
112 4766 1 12 4766 M
Professional Ambulonce Sery 2700 S Monroe St Muncie Ind
6 30 3310 1 0 30 G
Simpson Funeral Home 307 S Main St Borger Texas
125 4750 1 125 45 G
Dr tester Mick Oriskeny Folls N Y
4760 R

47.50 &0
DrsRA igowlJr &W B Ho!alm IIOA N GquI Ave Ft Poyne Alu
25 16047 1 150 180.47

Gole Mortuary Andarsm\ Cohl

154.65
Moyor & City Councul 202 GulIIord Ave Boltimore Md

Dr M Van Der Mooten Orunge City lowa

4762 1 ... 4782

W E Spence Cooper's Corner Dover Del
20 47,

16125 9 120 16125 M
161.79 161.79
Animal Clinic Wisner Neb
2 30 16185 1 60 16185 M
Neal Amb & Funeral Home West Side of Sq Louisville 1l
Hord 1t & 4766 G
M L Claftin & G K lond Box 663 Barron W-s
2 30 4766 1 4766 M
Dovid A Walker 16 Park St Morrisville Vt
2 60 4742 1 120 4742 M
Dr L J Borger Box 872 Merced Colif
4758 1 120 47.58 M
C C Templeman Jr Williams lowo
30 47682 1 60 4762 M
McCoy Vet Hosp 117 N 14 St Gariond Tex
I 120 4754 M
A & A Amb Serv 908 Jelferson St Woco T,
161.91 l 120 16191 M
Derryberry Animal Clmnc Box 27 McKinney Tex
3 70 4762 1 70 4762 G
City of Seottle County & City Bldg Mayors Off Seattle Wash
30 1563 2 120 15.63 G
15 75 159.83 G
... 159.63 G
W S Bull Star Route Watertown N Y
Burrs Mills N Y 1 30 47462 1 60 4762 M
R C Newmon Jr 3 Hardmg St Islond Folls Me
60 4750 1 120 4750 M
Dr W H Merrick 608 S Beech St Toppemsh Wash
4754 1 30 4754 M
Neol Hosselbach St Edward Neb
1 120 4766 1 120 4766 M
Dr E Deane Freitas Lexington Ave N Dartmouth Mass
1 30 4750 1 120 4750 M
Gonado Mission Ganado Ariz
6 80 4750 1 140 4750 M
A L Lee Gonodo Ariz
Black Mtn Ariz 1 30 475 M
Salina Ariz 6 80 4750 1 140 4750 M
p3 47.50 M
Dr D H Knous Rifle Cclo
7.62 120 4762 M
Or H E Dopson 402 W Housa'omc SI Pmslveld Moss
20 4748 1 20 4748 M
Or F L Rogers 371 Jomison St Codiz Ohio
2 60 4746 1 60 4746 M
HSlomesDysartlowo 1 12 47.62 1 460 4762 M
M
21 1120 4750 G
W C Oglesby DVM Clinton N C
1 30 4746 1 30 4746 M
Woshington C Vet Hosp Sandersville Ga
130 4 1 30 4758 M
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W B Van Aken DVM Cioy SI Klrklin Ind
2

V30 16149 G
O E Bunnell Box 132 Wor!ond Wyo
150 47.58 1 150 4758 G
Moore's Vet Hosp Cedur Lane Metter Go
762 1 30 47462 M
City & County of S F Room 2l0 45 Hyde St Son Fron Calif
p30 115.0C M
STATE GUARD
Tex Stote Guord Box 613 Refugio Tex t1 50 2726
1 45 2726 X
POWER UTILITY
Lone Stor Gos Co 301 S Horwood Dollos Tex e
4i M
Kons-Neb Not Gas Co 300 North St Joseph St Hostings Neb
Colby Kors 30 7266 M
Hoigher Neb rl 60 3750 M
130 7566 M
Union Elec Pr Co 315 N 12 Blvd St Louis | Mo
Nr Ft Madison lo 1 60 4838 R
Nr Keokuk lo 160 4838 R
Minn Pr & Lt Co 30 W Superior St Duluth Minn
1 130 4818 G
Nr Hibbing Minn 1 500 4818 G
15 7230 G
ql 50 7370 G
Nr Aurora Minn 1 130 4818 G
Coleroine Minn 1 130 4818 G
Eveleth Minn 1 130 4818 G
Nr Winton Minn 1 130 4818 G
M

City of Wilson Unllnes Wllson NC
60 — 1120
Salt River Proj Agrlculvuml & Pr Dist 145 W Von Buren
Phoenix Ariz
Rittenhouse Ariz vl 12 72 10
Scottsdole Ariz ul som
Cons Gas Utilities Corp Box 1439 Oklshoma City Okla

Erick Oklo 1 60 15»7 M
Sayre Oklo
Hidalgo C Wtr Control & Improvement Dlsn 15 Box 599
Edinburg Texas 30 778 M
City Utilities 419 SW Market St Portlond Ora
25 60 15371 l 120 15371 M
Bull Run Dom Ore 120 158371 M
Oklo G & E Co 321 N Harvey Oklohoma C‘Iy Okla
El Reno Okla 60 37 L
Pub Utilities Dept 237 W Commonwealth S' Fullerton Colif
50 30 4778 60 4 M
City Util Dept Box 178 Gastonla N C
15 25 15341 1 25 15341 G
Ohio Fuel Gos Co 99 N Front St Columbus 15 Ohio
Porma Ohio 30 153, L
Platte Valley Pub Pr & Irrig Dist 911 Loke Av Gothenburg
Nebraska p5 .5 4842 & 4842 M
10 12 4842 M
Worcester Gas Lt Co 727 Mass Ave Cambndge 39 Mass
Boston Moss 150 4802
Woyne White Counties Elec Coop 409 Sycamore St Cormi Il
I 0 15825 M
Mcleansboro Il &0 15825 M
So Colorado Pr Co 115 W 2nd St Pueblo Colo
Colorado Springs Colo 150 4786 G
Mun Elec Lt Plont City Holl Hogerstown Md
10 25 153, 1 120 15353 G
Ariz Pub Serv Box 2591 501 S 3rd Ave Phoenix Ariz
Florence Ariz 1 30 15341 R
Clty of Seattle {Dept of lightingl 1015 3rd Ave Seattle Wash
20 20 456485 1 20 45665 M
SE 1 EC Inc 25 S Commerciol Harrisburg 11l
Nr Herod Il 1 150 3778 M
N J Nat Gas Co 58 Ist Ave Atlantic Highlonds N J
Toms River NJ 30 106 15353 1 115 15383 G
La Mesa Lemon Grove Spg Valley Irrig DIn 4769 Spring St
Lo Mesa Calif 120 183.59 120 15359 M
Fla Pr & tt Co 25 SE 2nd Ave Miomi Flc
Miomi Beach Fla 1 150 378 G
Columbus Woter Wks 1500 IGIh Ave Columbus Go
153.53 60 15353 M
City Div of Water C:Iy Hall 920 Broad St Newark NJ
106 15347 1 115 15347 G
Gibson C EMC Tren!on Tenn
Alomo Tenn 1 120 4790 G
Roosevelt Irrig Dist Buckeye Ariz
Nr Perryville Ariz 1 30 15825 R
Bozrah Lt & Pr Co Gilman Conn
1 30 4854 1 120 4854 M
Calif Wtr & Tel Co 2116 Huntington Dr San Marino Calif
10 10 378 1 60 378 M
Pacific G & E 245 Morket St Son ancu:o Colif
livermore Calif 120 15813 ¢
City Utilities Peabody Mass
6 30 4800 1 120 4800 M
Elizabethtown Wir Co Cons 22 W Jersey St Eluznbeth NJ
25 4790 1 120 90 G
Public Utilities Att: G K Armes St Perershur? Flo
20 25 15825 ns 15825 G
16 75 15825 qr1 500 15341 G
Hillsboro C Flo 115 15825 G
Appalachion Elec Pr Co 40 Fronklin Rd Roanoke 9 Vo
Whitesville W Vo 1 150 3770 t
Baid Knob W Vo 1 75 3770 L
N Y State Elec & Gos Corp 62 Henry St Binghmmon N Y
tockport N Y 150 3778 G
Socorro Elec Corp Inc 210 Mongonores Soccrro New Mex
1 500 4810 t
I I?O 7234 L
Top of Socorro Min 7254 L
City Utilities 119 N Glendole Ave Glendole é CohI
4798 M
47.98 I 60 4798 M
City Utilities 200 3rd Sv Gorksdale Miss
15 15825 1 40 15825 R
K-C Elec Assn Inc !uoll SI Cheyanne Wells Colo
Hugo Colo 15347 1 120 15347 M
NY SIaIe Elec & Gos Corp 62 Henry St Blnghamton NY
New Berlin N Y 120 3778 M
(Continued on page 28)
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THE ONLY
PERSONAL PART
0F ANY

more LISTENING
COMFORT with

lightweight TELEX headsets!!

COMMUNICATION
SYSTEM

*DYNASET
New dynamic
under-chin TELEX
Dynaset, with more
highs and lows of both
music and speech, is the"
delight of radio and TV
monitors. Weighs only
1.25 oz.

*MONOSET

The modern styling and
dependability and su-
perior performance
of the TELEX Mono-
set have made old
fashioned head-
phones obsolete.
Magnetic.

Modern, light-
weight, durable . . .
Easily adjustable
and built for hard
vsage, TELEX
Headsets give top
quality reception
without the
punishment of
exira weight and
pressure.

*EARSET
Sensitive TELEX Earset slips
onto ear and is preferred by
all who use single-phone
headsets. Weighs only V2
oz. and leaves other
eor free for
phone calls or
conversatian.

*TWINSET

This lightweight 1.6 0z.TELEX
Twinset pipes signal directly
into the ear, blocking

f"») out background noises

nd banishing listening
agnetic.

fatigue.

Telex produces
headsets to

manufacturers’
specifieation

STANDARD OF THE
WORLD FOR
QUALITY HEADSETS

*Trade Mork
Commercial Communications « Electronic Laboratories

Office Transcribing Machines - Radio Monitoring
Telecasting - Amateur Radio - Record Stores - Theaters
Phone-Order Boards - Wired Music Installations

For complete information on any of the above headsets, write

TELEX, ELECTRO-ACOUSTIC DIV.

Department 10-D o St. Paul 1, Minnesota
In Canada, ATLAS RADIO CORP., Torento

HEARING AT
ITS BEST

MOBILE RADIO HANDBOOK

Practical Working Data on Mobile and Point-to-Point Systems

EDITOR: MILTON B. SLEEPER — ASSOCIATES: JEREMIAH COURTNEY, ROY ALLISON

PLANNING: How to plan a mobile or point-to-point communications system. This
chapter covers the overall problems of power and topography, interference, city
ordinances, public liability, operation, maintenance, expansion, and interconnection.

FREQUENCIES: FCC rules and allocations which besame effective in July, 1949
provided for many new services. Complete details are presented on every service
In the common carrier, public safety, industrial, and transportation groups.

LICENSES: How to apply for a construction permit, license, and renewa! for a
communications system. Complete FCC forms, filled out in the correct manner, are
shown. This is of the utmost importance; incorrect forms may cause months of delay.

EQUIPMENT: Three chapters are devoted to the problems of selecting the right
equipment for a particular system, specifications on transmitters and receivers
of all makes, selective calling and fleet control and adjacent-channel operation.

ANTENNAS, TOWERS: The problems of planning antenna installations are covered
very thoroughly in two chapters which explain the various special-purpose types of
radiators, and the correct method of erecting a standard guyed, stee!l antenna tower.

MAINTENANCE: How to keep a communications system at peak performance. Methods
and record forms that have been perfected by years of experience are described in
detail. Proper balance between essential and superfluous maintenance is explained.

OPERATORS: The FCC is becoming increasingly strict about the observance of
rules relating to operator requirements at communications systems. Official in-
formation is given, with a detailed explanation from FCC Secretary T. J. Slowie.

HOW FM WORKS: Advantages of FM over AM, coverage, interference, and static
elimination, and circuit functions are explained pictorially in 83 illustrations.
The use of mathematics has thus been avoided in this clear, practical presentation.

N

An elaborately illustrated reference book for tives,
tions engineers, system supervisors. 190 pages, 834 by 114 ins.

$4.00 Cloth Bound - $2.00 Paper Cover Eeiid,sthmess;

Published by Radio Communication Magazine
THE PUBLISHING HOUSE, GREAT BARRINGTON, MASS.
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NEW APPLICATIONS

(Continued from page 27)

PIPELINE PETROLEUM
J P Reeves 2603 1st Not'l Bank Blidg Oklehoma Ciry Okla
5 18329 1 153.29

1 153.29
Atiantic Pipelina Co 260 S Broad St Phl!adelphlu Pa
Costroville Tex 49.12
Nr Fashing Tex 1 120 4912
Nr Refugio Tex 11200 492
pé 1 4912

10 120  49.12
Interstate Petroleum Comm 1319 Shell Bldg Hous on Tex
Sterling Colo 5 120 4846 | 120 48.46
120 48.66

Pub Serv Co of N C 170 W Franklin St Gusvomn N C
Raleigh N C 3 4898
Durham N C l 250 4898
Loudon Pipeline Co Box 57 Pana Il
6 60 4885 1 6C 4886
Nr Hissong Il 6 60 488 1 6 4884

Interstate Nat Gas Co Box 1482 Monroe la
48.

Gardner Bros Drilling Co 1708 Repubiic Bank Blc3 Dallas Tex
10 70 4870 1 7¢ 4870

15 7C 4870

Sinclair Pipeline Co Independence Kans
Roymond Kans 125 18307
Nr McPherson Kans b0 18307
Nr Rosalia Kans 1 25 15307
Eureko Kans 1 60 18307
Eldorado Kans 1 4C  456.05

Nr Rosalio Kans 4C 45755
Offshore Raydist 3503 Fern 50 New Orleons 18 lo
2292

El Paso Na' Gus Co 1010 Ba:se" Tower El Paso Tex
Midkiff T 1C1895.0

~ O TXITTIZT OO0F» TZT 2T TZT TTTZTZT 2XZ

Monahuns Tex l same
No Trees Tex 3 same
Best Tex 2 same
Crane Tex 2 same
Goldsmith Tex 1 1C 19550 R
Odessa Tex 1 same
Ozone Tex 1 same
Penwell Tex 3 some
Texon Tex 3 same
Crone Tex 2 some
Jol New Mex 1 some
Phillips Petroleum Co Eng Dept Bartesville Okla
Gobernodor New Mex 160 . M
Lovington New Mex 1 60 3338 M
url 4 45795 M
Hobbs New Mex uql  4C 45645 M
Jol New Mex 1 6 3338 M
Nr Midlond Tex | 25 3338 M
N Y State Nat Gas 140 Stanwix St Pm;burph 22 Pa
Springdale Pa 50 4870 G
Atlontic Seoboord Corp Box 215 Folls Chuvch Vo
el Air M 1 150 3338 G
Kerr. McGee Qil Industries Kerr-McGee Bldg Okla City Okla
t6 120 3066 M
Interstate Qil Pipeline Co Box 1107 Shreveport Lo
Bridger Mont r) 153.29 M
Gen Petroleum Corp Box 1652 Casper Wyo
p Top Wyo 1 120 4902 M
lo"lund Bros Co Box 1649 Tulsa Okla
5 70 4876 123 70 4876 G
Vernal Utah uql 50 7578 G
Whiterocks Utoh url 7302 G
United Fuel Gos Co 1033 Quorrier St Charlssvon W Vo
13 150 3338 G
Tenn Gos Tronsmission Co Box 2511 Coudersport Pa
1 50 3326 M
Rogers Geophysical Co 3616 W Alob: Housten 6 Tex
20 25 2502 M
25.06
25.10
2514
2518
Interstate Petroleum Comm Inc 1319 Shell Bldg Houston Tex
Morgan City Lo 1 120 4870 G
Houmo la 1 120 4870 G
Union Oil Co of Colif 617 W 7th St Los Angeles 17 Calif
Orcutt Hill Calif 30 30 15343 1 250 15343 M
Santo Fe Springs Calif 1 250 4890 M
s 30 15343 M
FOREST PRODUCTS
Thompson Falls lumber Co Thompson Falls Mont
Nr St Regis Mont 6 100 4958 1 120 4958 C
1 30 7410 C
Nr Thompson Falls Mont ql 30 7230 C
Magnolio Motor & Logging Co Inc Box 185 Ashlond Ore
Comp Humboldt Calif M
Nr Witchpec Colif 10 60 4934 1 60 4934 M
Diomond Match Co Box 1483 Spokane Wash
Elk River [doho 50 124 ~ 4942 1 120 4942 G
Iskro Bros Logging Co 431 Finch Bldg Aberdean Wosh
Nr Amanda Park Wash 9.66 M
Glenco Forest Prod Box 1142 Sacramento Cuhl
Elk Creek Calif 1 60 4934 M
Nr Willows (Elk Creek} Calif
15 60 4934 1 60 4934 M
Deer Park Pine Industrles Deer Park Wash
25 124 4934 1 560 4934 G
Gt Northern Paper Co Millinocket Me
Greenville Jct Me 1120 4926 M
St John Depot Me same
Pittston Me same
Twp 16 Range 11 Me I 30 4926 M

St Francis Plantotion Me 120 49.26

M
M & M Wood Working Co 2301 N Columhm Blvd Ponlund Ore
150

SPECIAL INDUSTRIAL
Thornton Constr Co 1028 Ethel Ave Hancock Mice
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10 30 4302 l 60 43.02
60 43.02
E | DuPont de Nemouu & Co Wilmington 98 Del
Gibbstown N 30 529% 30 15293
Bethlehem Steel Co Bemlehem Pa
35 30 15449 1 120 15449
pI0 3 15449
Fuller lime Co Butler Mo
120 3062
Black Rock Mining Corp 137 Clurke S' Bushop Calif
Inyo County Calif 120 43.02
Matich Bros Box 390 Colton Calif
5 60 4306 1 60 4306
5 30 4306
Llozy Eight Flying Serv Box 88 Chandler Ariz
15 12 4306 1 60 4306
S Birch & Sons Constr Co Box 1926 Great Falls Mont
25 75 4302 3 120 4302
p5 3 43
Pumice Products Co Rte 1 Boise Idoho
1 120 4318
Nompo Idaho 6 80 4318 1 120 4318
G Jigel & Co Inc 484 Eaton St Columbus Ohno
25 30 .49 60 154.49
Ray Costa Bovbamwonh Hotel EI Cemvo Cuh{
30 4318 60 43.8
Memphis Compress Co Memph-s Texas
6 125 4990 1 125 4990
12 125 4990
Nello | Teer Co Box 1131 Durham N C 19 120 4302
George Dowser So Plainfield N J
4 4314 1 120 4314
Tri-State Materials Corp Pomeroy Ohio
10 60 3062 1 60 3042
10 30 3062
10 12 3062
5 .75 3062
5 .50 3062
Levitt & Sons Inc Adm Bldg Levittown Pa
5 20 4304 1 120 4314
H C Grendohl No 1218 Waterworks Spokane Wash
6 30 4310 1 43.10
Sowers Contracting 1203 Beverly Rd Independence Mo
60 43.8 60 43.18
Cadilloc Asphalt anmg Co 12490 Evsrgreen Detroit Mich
Nr Wayne Mich 12 4318

Phelps Ranch Co Meeteefse Wyo
10 150 4998 1} 120
pé 2 4998
Cons Vultee Aircraft Corp Box 1950 San Diego 12 Calif
6 10 15449 13 10 15449

49.98

pll .25 15449
Bixler lumber Co 1350 Jackson St Columbus ind I
) . .
Construction Aggregates Corp 33 N LaSalle St Chicago Il
1 30 4318

!I 120 4318
20 4318

Gulf Vegetable & Frun Co Box 32350\;Vaeslaco Tex

F M Reising 1102 N Closner Edinburg Tex

Mission Tex 1 30 4978
Havano Tex 1 30 4978
Clark’s Seed Farms Richford N Y 1 30 4990
Butler Constr Co Grond Forks N D N 120 154.49!

Wesimorelond Manganese Corp Ba'esville Ark
40 I 49.94

88

N¢ Cushmon Atk 49.94
W W Washburn 800 W 2nd St Desmet S D

2 150 2731 1.150 27.31

E & F Ivoldi E Boy Excavoting Co 1700 1st Av San leondro

3 120 400 120

Calif .
Ralph Gilkey Box 426 Corcoran Calif
20 10 15287 1 40 15287
W D Gale Inc 7145 Tireman Av De'rolf Mich .
5 60 4307 1 60 4307

Latex Constr Co of Ga Box 56 Northside Br Aflonto Go
10 40 3062 11 60 304
Parks Williams Fruit Co Box 511 Leesburg Flo

Nr leesburg Fla 15 40 2739 | 80 27.39

S Birch & Sons Constr Co Box 1901 Post Rd Anchorage Alnsk
12 30.62 120 .62

Price & Fewell Elec Co 1124 W Shon l7th St North lmle
Rock Ark 2 10 15449 10 154.49
Anaconda Copper Mining Co Box 1000 Ye“““l!;)“ Nev

49.86
Harbert Constr Corp Box 1369 Birmingham Ala
20 49.94
8 C Cook & Sons Box 36 Haines Cny Fla
60 1 500 49.90
Double U Co Post Tex 6 125 43.10 1125 4330
QuiggBros Constr Co 1500 Riverside Ave Hoguiam Wash
5 60 4310 1 120 4310
5 30 4310
Sironge Co 13 Third Ave Rome Ga
10 .58 1 12 3058
Wagoner Constr Co Box 1127 Salisbury N C
0 43 1 120 4314
Heldenfels Bros McBride tone Corpus Chnsn Tex
5 30 273 30 2731
pl0 3 23
O'Banion Ranch Box 171 Dos Polos Calif
12 120 4998 1 150 4998
Rohm & Heos Co Woshlngvon Squore Phlludelphlo 5Po
Pasadena Tex 5 30 49.98
pl0 3 9 98
Republic Aviation Corp Farmingdale ti N Y
10 30 15287 1 30 15287
pbé 3 15287
Bethlehem Steel Co 3075 Richmond Terr Staten Islond N Y
80 15449 1 120 15449
3 30 15449
P2 3 15449
Smith Conning & Freezmg Co Pendleton Ore
vgd 30 15293
Point Sol Growers & Packers Box 906 Guadnlupe Colif
8 30 3062 60 30.6

R A Verrier 65 Commercial St Portland Me
Continued on page 30)
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to the

ELECTRICAL
ENGINEER

or

PHYSICIST

with experience in

RADAR

or

ELECTRONICS

Hughes Research and Develop-
ment Laboratories, one of the
nation’s leading electronics
organizations, are now creating
a number of new openings in
an important phase of their
operations.

Here 1s what one of these positions offers you:

THE COMPANY

Hughes Research and De-
velopment Laboratories,
located in Southern Califor-
ma, are presently engaged
in the development and
production of advanced
radar systems, electronic
computers and guided
missiles.

THE NEW OPENINGS

The positions are for men
who will serve as technical
advisors to government
agencies and companies
purchasing Hughes equip-
ment—also as technical con-
sultants with engineers of
other companies working
on associated equipment.
Your specific job would be
essentiaH{ to help insure
successful operation of
Hughes equipment in the
field.

HUGHES

RESEARCH AND

DEVELOPMENT LABORATORIES

Engineering Personnel Department

THE TRAINING

On joining our organiza-
tion, you will work in the
Laboratories for several
months to become thor-
oughly familiar with the
equipment which you will
later help users to under-
stand and properly employ.
If you have already had
radar or electronics experi-
ence, you will find this
knowledge helpful in your
new work.

WHERE YOU WORK

After your period of train-
ing—at full pay —you may
(1) remain with the Labor-
atories in Southern Califor-
nia in an instructive or
administrative capacity, (2)
become the Hughes repre-
sentative at a company
where our equipment is be-
ing installed, or (3) be the

How to apply

Hughes representative at a
military base in this coun-
try or overseas (single men
only). Compensation is
made for traveling and
moving household effects,
and married men keep their
families with them at all
times.

YOUR FUTURE

In one of these positions
you will gain all-around ex-
perience that will increase
your value to our organiza-
tion as it further expands in
the field of electronics. The
next few years are certain to
see large-scale commercial
employment of electronic
systems. Your training in
and familiarity with the
most advanced electronic
techniques now will qualify
you for even more impor-
tant future positions.

If you are under thirty-five
years of age, and if you have
an E.E. or Physics degree,
write to the Laboratories, giving
resumé of your experience.

Culver City,
Los Angeles County, California

December, 1952—formerly FM, and FM Rapio-EvLEcTRONICS
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Assurance is required that
relocation of the applicant
will not cause disruption of
an urgent military project.
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CORNELL-DUBILIER

First in the field for 42 successive years,

C-D transmitter capacitors have to be good to
get where they are today.

Write for complete technical data.
Cornell-Dubilier Electric Corporation
Dept. TV-162, South Plainfield, N. J.

1050-1952
SUBSIDIARY

ONSBISTENTLY

= UORNELL-

W CAPACITORS

DuBlLiER

Plonts in South Ploinfield, N. J.; New Bedford, Worcester, ond Combridge, Moss.; Providence, R. 1.;
tndionopolis, Ind.; Fuquoy Springs, N. C.; ond subsidiary, The Rodiort Corp., Clevelond, Ohia

NEW APPLICATIONS
(Continued from page 29)

1 160 4990 G
Harpswell Me 2 150 49%0 1 150 4990 G
J B Grierson Co Meyers Mont
Hysham Mont 6 124 4998 | 124 4998 G
D Cutrupe & Sons Inc 2156 N Hoyt Ave Fort Lee N J
10 120 3058 1 120 3058 G
4th Street Rock Crusher Box 469 1945 W 4th St San Bernor-
dino Calif 20 30 4318 1 60 4318 M
QOll City Welding Works 1298 Railrood Ave Beuumon' Tex
4302 M

Volle Sommers Constr Co Box 1725 Anchoruge Alaska
40 4306 43.06
Gulf Coast Oil Field Housy]on nghw% Vlcﬁona?gex

4970 M
Monmouth Concrete Co 79 Centrol Ave Red Bank N J
Deal N J 10 60 4314 1 120 4314 G

Woalnut Creek Conning Co Box 577 Wolnut Creek Calif
10 120 b0

H L Baugh Inc 1240 Jeff Rd Roch 1BNY
12 25 2739 1 120 2739 G
6 &0 239 11 & 2739 G
Sock Bros Inc 601 11th St Jomestown N Y
30

10 60 4304 1 60 4314
Reber & Allan Co Box 491 Colton Calif
Bloomington Colif 12 60 43.10 1 120 43.10
J B McHale 5237 Redfield St Dollas Tex
7 30 4310 1 120 4310
2 80 4310
120 43.10
Builders lumber & Supply Co Mulvem Ark
8 43.10 125 43.10
The Four Companies Box 248 Tracy Cahl
4310 1 96 4310
Tune Constr Co 125} levere" St Fuye"ev:lle Ark
10 30 5000 60 50.00
Al Nero & Co Lourel Del
20 3058 1 120 3058
Boyett Farming Co Box 386 Corcoran Colif
12 2747 2 12 2747
R G Watkins & Son Mill Yord Amesbury Mass
15 60 3062 1 60 3062
Erwin Shrier Box 348 Delano Colif 1 12 4318
Pittsburg & Midwoy Coal Mining Co Pitisburg Kans
2 150 154.49
Radio Instollation & Mum! Serv Co 803 S Church St
Rocky Mt N C 60 3062 1 120 3062
Fon'ana Steel Co Box 72 Fontana Calif
10 60 4302 1 60 4302
5 30 4302 t1 60 4302
FM-TV,

www-americanradiohistorv-com

So Bay Growers So ch Fla

70 4990 1 7€ 4990 G
Halliburton Oil Well Cemsnnng Co Duncan Oklc
Nr Glendive Mont 4974 G
“ Moga N D l 300 4974 G
Groham Constr Co Box 268 Cleveland N C
Nr Cleveland 1 15 4986 M
Nr Ridgecrest N C 1 15 498 M
. Nr Winston-Salem N C 1 15C 498 M
LOW POWER INDUSTRIAL
Hoarris Radio Corp 115 N lmg St Manitowoe Wis A
Pon American Auwcys Inc NY Im | Alrpoﬂ Jomsca N Y -
4298
Television Associates Mlchugan City Ind
p2 3 l .W R
pl 3 A
Jack Ammann 829 N Sv Marys St San Antonio Tex
pd 3 15457 M
L M Minsky 109 3rd Ave Pmsburgh 22 Pa
p3 3 15457 A
Borg Warner Corp (Spnng Divl 718 S 25th St Beliwood Il
pl6 3 15457 M
Mobllu; Electronic Specmlhes 25465 Herelord Dr Royal Oak A
pb
Hallett Constr Co 2628 Moain St Crosby Minn
pl0 3 4298 M
Owens-lllinois Glass Co Box 1035 Toledo Ohio
p5 154.57 M
l 154.57 M
Main Elec Supply Corp 148 Andarson St Portlond 3 Me n
Goodyear Aircraft IQIO M '” Rd Aluor\ Ohic
.57 M
Eostern Air Lines Miami !n"l Airport Branch PO Box 787
Miami Flo M
Industrial Electronics Inc3127 ggh) St Bclhmore 2 Md A
Dayton Wired Music Serv Inc 231 Hulman Bldg Cayton 2 Ohl:
3 15457
D P Wilde South Humllvon Mgssl A
Smitty's Rodio Serv 269 Humboldt St Cmco Calif
3 15457 A
Pacific Fruit Express l|6 New Montgomery San Francisco
Calif p5 3 15, M
Samsons Enterprises Inc 222 E Erie St Milwaukee ‘Vis
p2 115457 A
COASTAL & MARINE RELAY
Woarren Fish Co Pensacola Flo 1150 2214 Q
Milom Bros Marine Serv Rte | Box 97 Hot Springs Ark
110 2206 R
2638
2.670
2738
P W Nielsen Pavloff Harbor Aloska
pl ... 2632 K
2512
2986
2190
Maryland Drydock Co Box 4306 South Sta Baltimcre Md
3 156,40 M
P W Mortin Inc 139 S 3rd St Philadelphia Pa
156.50 R
Clover Pass Resort RFD North Tongass Ketchikan Alaska
1 65 2382 NN
2466
2382
Superior Qil Co 400 Oil & Gas Bldg Houston 2 Tex
o125 2134 C

2206

ALASKAN FIXED PUBLIC
Harry Shawback ¢/ o Northern Elec Co 314 Bell St Seattle Wash

Naknek Alaska 1 20 2430NN
2.512
RAINLROADS
Southern Pacific 65 Morket St San Francisco § Coul
Watsonville Jct Calif 1 60 . M
16|,67
Gt Northern Rway Co 175 E 4th St St Paul 1 Minr
100 120 160.65 T
Brookston Minn 1120 16065 1
Canisteo Minn 1120 16065 T
Kelly Lake Minn 1 120 16065 T
Swan River Minn 1 120 16085 T
Saunders Wis 2 120 160485 T
Atlantic Coast Line RR Wilmington N C
M Fayetteville N C 140 16029 T
Chicago Gt Western Rway 309 W Jackson Blvd Chicago 6 Il
M Minneapolis Minn 60 15957 X
Council Bluffs lowa I 60 16017 X
M NE Oklo Rway Miomi Okla
M Nr Miomi Okla Qul 30 722 M
M Columbus Kons url 30 7582 M
Union Pacific RR Co 1416 Dodge St Omuha Neb
G Marysville Kans 60 16005 M
Portland Ore same
t Tacoma Wash sare
E Riverton Wash some
M Emmett Kans sare
Lowrence Kans same
M Fronkfort Kans same
Kansas City Kans scrre
M Council Bluffs lowo 1016107, M
Gulf Mobile & Ohio RR 104 St Francis St Mobule Ho
R Jackson Tenn 60 16173 M
M Madison C Tenn l 60 16173 M
G TAXICABS
luxor Cabs 1361 Bush St Son Froncisco 1 60 15227
M Smith Cab Co 505 Leglon Woy E Point Go
1 10 157.53 0 15227 M
M Beloir Rood Cab Co 4 W Overleu Ave Bolnmore Md
M 10 157.59 30 1523
the Jourxatr of Rapio ComMuNICATION
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Black & White Cab 219 Depo' lugrundc Or .

57.53
Bermuda Motor Car Rentmg]Co l137 W 56 St New York NY
25 60 R

7.78 1

Santa Moria Cab Co 207 N Broodwuy Sun'a Marlu Cullf
57.53 60 152,

20
United Cab Co 222 Newell Sl Scn An)onlo Tex
40

50 20 45255 1
Mutual Cab Service Co Glen Ellyn 11}

10 15232 1
Union Cab Co 626 5 Adams St Camden Ark
5 12 157. 1

30
Central Cab Co 5 Depot Square Barre Vi
6 30 15771 1 60
Georges Taxi 34 McDeve' Pl Dovsr NI
120 15765 1 120
Maple City Cab Monmouth (]}
10 1575 1 30

512

Yellow & Turer Cab Co 1808 O'Neil Cheyenne Wyo
10 15 15765 1 60 15

Checker Cabs 4 S Washington Ave Pulush Vo
5 30 157.65

1120
Flash Cab 101 Center St § Blooming'on m
20 15765 1 30
Hub's Taxi 116 Hotel S' Brewvon Ala
10 15771 1 10
Wayside Cab Co 120 W Markev Sv Reldsvllle NC
20 50 1 120

Earl's Taxi Service 1 Center St Glussboro N J

St Anns Cab Co 10128 St Charles Rd St Anns 14 Mo
157.65

120
City Checker Cab Co 609 W Broad 5t Elyria Ohio
15 157.59 1 120
Laurel Cab Co 170 Laurel Hill Ave Providence R |
30 15771 1 120

160
Yellow Diamond Cab Co 23 Benne" St Williston S
10 157.53 30

Ace Taxi Co 12 Courtland Sl Lowell Mass
10 157.71

Patrick Henry Cab Co 7704 V;rg-mu Ave Newpor' News Vo
30 60 15233

45205
157.65
152.33
152.45
15239
152.27

2.39
15239
15239
15245
152.33
152.65
15233
15245

C
15227

Worwick Va
5 60 157 59 1 120 15233
Genessee Cab Co 32 Elm St Rochester N Y
26 30 15771 1 60 15245
Yellow Cab Co 20 S éth Ave Phoenix Ariz
60 20 15227 1 120 15227
Ephrota ToxilincolnPaB 20 15771 1 120 15245
City Cab Co 118 Michigan Ave Albion Mich
5 30 15765 1 60 15239
Clyde's Toxi 216 Bellville Ave Brewton Okla
10 10 157.53 10 15227
Ambler Cab Reading RR Station Ambler Fa
20 1571 1 120 15245
Heights Cob Serv llncoln Heights Cmcmnoh Ohio
| 157.53 10 15227
Yellow Flash Cabs 104 S Market St Reldmlle NC
20 50 15765 20 15233
Jomes Conger 1639 W Onc)dcgnl St Syracuse N Y
57.59
Pepin's Toxi Cumberland Ave Saco Me
P15 15759 1 10 15233
Forest Park Cab Co Forest Park Go
5 10 1575 1 10 15233
Broodwoy Goroge 21 Bdway Rockport Mu;s
30 157.59 30 15233
Center Toxi 394 Main S' Fllchburq Mass
15765 1 60 15239
OK Cab Co 303 Sullers Ave Orangeburg SC
10 25 15771 1 25 15245
Ook Park Nosh Cab 250 E 9 Ml Rd Fsrndole M/Ich
6 57.71 15245

Robins Cob Co 105 Wu'son Blvd Wcrner Robms Ga
158.49 152.03
R K Roulton 317 Baker Ave Syrucusa 5 N Y
115 157.59

City Cab Co 728 3rd St Resdsburg Wis
5 7.53

157. 130 15227
Fort Bliss Taxi Inc Fort Bliss EI Paso Tex
1 60 15239

157.65
Doy & Nite Cab Co 5724 E Florence Bell Gurdnns Calif
7.59 40 1

5 15 5233
White & Black Toxi 423 N Hickory Du Quom i
8 30 15765 1 120 15239
Whitefish & Hungry Horse Taxi 'I.S Central Ave Whitefish Mos
15227

25 1 25
Cook's Toxi 114 N Maln Tipton Im:l
30 15771 1 30 15245
mperiol Toxi 2112 Pine St la Grﬂnde Ore
30 157.53 1 100 15227
Woatch City Red Cab Serv 663 Mam St Waltham Mgss
12 15753 1 60 15227
Big Dod Taxi 426 Boulevord luke Charles La
20 15765 1 120 15239
Avon Cab Co 927 Lincoln Ave Cincinnoti 6 Ohio
0 30 157.53 120 15227
Quoker Cob Co 406 Mifflin St Phlladelphlu Pa
60 157.53
Madison Toxi Co Main 5' Madison W Va
10 15753 1 60 15227
lones Taxi Serv 32 § Mum Belair Md
15759 1 30 15253
Ideal Toxi 202 Texas Ave Palestine Tex
0 10 15771 1 30 15245

Macomb Cob Co 8015 E 9 Mi Rd Von Dyke Mich
10 10 1 152.33

57.
Arlington Combined Cab Se%3l22 Columblo Pike Arlington Vo
57.71

25 120 1524
Chicago Courtesy Rentals Inc 1056 w 69vh St Chlwgo (]
20 18 45235 45235

May McDonald 1009 Lodi Sr 5yrucuse N Y
157.59

teo Curron 316 Granger St Syrucuse NY
110 157.59

Sam Conti 602 E Division St Syracuse N Y
1 10 157.59

Obie’s Toxi 994 Moin St Walpole Moss
5 30 1577}

V30 15245

December, 1952—formerly FM, and FM Rapio-ELEcTRONICS
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SIGNAL

GENERATOR
TYPE 206-A

Frequency Range 146 to 176 mc

Mobile communications receivers in the 148 to 174
mc range have high sensitivity and rigid selectivity
specifications. The receivers must not drift nor
suffer detuning from variations in signa! level.
The Type 206-A Signal Generator, an accurate
test instrument designed for this special service,
enables you to be sure that all important require-
ments are met.
SPECIFICATIONS

FREQUENCY RANGE: 146 mc to 176 mc in one range.
FREQUENCY CONTROLS: Main dial marked in 1 me
divisions.

Vernier (mechanical) marked in 0.1 ond 0.01 mc

dlvisions.

AF Switch: == 60 ke In small discrete increments.

Fine Tune: Continuous elecironic tuning over =10

ke range.
FREQUENCY ACCURACY: ==0.05% after warmup.
FREQUENCY STABILITY: With temperature variations:
2+:0.001%, per degree centigrade.

i

| Mobl e :spmmu" nic egﬂons-

FREQUENCY MODULATION: Frequency deviotion
ranges (continvously variable) 0-10, 0-25, 0-100, and
0-250 ke.
FM DISTORTION: Less than 2% at 100 ke and less than
10%, at 250 ke deviation.
MODULATING SOURCES: internal AF oscillator at 400
and 1000 ¢ps.

External AF oscillator moy be used.
POWER SUPPLY: Provides electronically regulated fila-
ment and B voltages.

Price: $910.00 F.O.B. Boonton, N. J.

With line voltage variation: ==0.002%, for
=+10% line variation.
RF OUTPUT VOLTAGE: 0.1 t0 200,000 microvolis
into a 53 ohm load.
RF OUTPUT IMPEDANCE: 53 ohms reslstive look-
ing into panel connector.

tne right part when you need it for production
or laboratory requirements

This permanent, hard cover Official Buying
Guide of the electronic-TV parts and equip-
ment industry with its comprehensive de-
tailed index, eliminates the need for main-
taining files of small catalogs and manufac-
turers’ literature. RADIO’S MASTER lists
90% of TV and electronic
equipment. Not merely
part number listings —
complete descriptions,

specifications and illus- :;::;'
trations written and

§ smell
compiled by each manu- Cittions and

facturer. Enables you to
make comparisons or
substitutions right now!

Losse
Literstare

® 1220 pages
e o, Publisher's price $6.50  UNITED CATALOG PUBLISHERS, INC.
00 lustrations — —your price through 10 Lofayette St., New York |
® 8”"x11"=5ibs, your regulay  ports
distributor $ -l 9 5
AUTO EMERGENCY F W Bickford East Main Rd Leroy N Y
Fryer's Wrecker Serv i’nBO BoI‘[‘ough Rd Doytona Beach FI% G Yurown Gas Co Box 5; Mcz?nneﬁgi 1 120 358 M
24 357
Automobile Club of szguul 85 E Kellogg Blvd 5'0 PaugAlnn . Supsrior Fuel Co 919 wnufg' ro?ys'\%aynl InL20 358 G
453.85
U'S Radiotor Co Inc 408 Willoughby St Brooklyn NY ORI (:‘OOM?-W 1 60 3594 G
150 3570 velan
A & Z Auto Electric Sevv 1380 Southfield lincoln Park Mich ; . 14 120 3586 1 120 358 M
12 3570 1 12 3570 M Hamilton Ohio 1 120 358 M

Keith's Garage 114 Juckmn Terrace Charlotte N C ¥ i
10 serg e B C s M ONE-WAY SIGNALING (Radio Paging)

Johnny's Auto & Truck Towing 1122 Sweitzer Ave Akron Ohio Amer Broadcosting Stations Inc 807 Borr Bldg 912 17th St NW
15 50 45395 ) 50 45395 M Washington D C . 3588
N Y Tech Inst 207 E 8th St Cincinnati Ohuo
Buffalo N Y 201 Middlesex Rd 1

Tippetts Towing Co 908 Ave E St Louis Il 43.58
Seattle Rodio Tel Serv Room 203 White Bldg Sec"le Wash
1 4358 G

6 3570 1 60 3570 M
Glover's Service Station 200 Bdway St Pekin Ill
2 12 3570

O Radiosignal Serv 1014 Minor Ave Seattle Wush
HIGHWAY TRUCKS | BN
Adams & Cooper Fuel Co 173 Sumter Ave Chorlesvon sC COMMON CARRIER
L ! Mountain States Tel & Tel Co Box 960 Denver Colo

3558 M

M
Strohman Hdwre & Implemem Co 309 N Mcln Slgourney lowa
35, 85 3585

Vernal Utoh 75 ... 152162 voe 152:162 GM
Hampton Roads Truclor & Equip Co 3812 Kl!lcm Norfolk Va MISC. COMMON CARRIER
120 35.78 United Radio Message Serv Box 234 Bronson Mo
Spoulding C Coop Dclry s Wrighv St Grlmn Go 2 ... 15203 1 ... 15203 M
5 3574 1 3574 MG 158.49 158.49
31
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NEW,

SPECIFICATIONS

FREQUENCY RANGE: 300-1000 megacycles.

OUTPUT:.1 Microvolt to 1 Volt, across 50 Ohms.

OUTPUT IMPEDANCE: 50 Ohms coaxial.

MODULATION: Internal 400 cycle, continuously
variable from O to 30 %, Provision for ex-
ternal modulation of 50 to 20,000 cycles.

LEAKAGE: Negligible.

SIZE: Overall Dimensions: 113 inches high, 19
inches wide, 11 inches deep.

WEIGHT: Approximately 40 pounds.

POWER: 115 volts, 60 cycles, 120 watis.

Write for complete detalls

MODEL 84-TV
300—1000Mc.

s

o

NEW JERSEY

\
UHF TELEVISION

Standard Signal Generator

4
Cable Clamp In cap.
P-306-CCT — Plug,

Series 300 Small Plugs &
Sockets for 1001 Uses
Made in 2 to 33 contacts for 45
volts, 5 amps, for cap or panel
mounting.
circuits
sockets polarized.
socket contacts phosphor bronze,
cadmium plated. Engage both sides
ot flat plug — double contact area.
Bar type plug contacts hard brass
cadmium ploted.

bakelite.

Get full details in Catalog 18.
Complete Jones line of Electrical
Connecting Devices, Plugs, Sockets,
Terminal Strips.

§-306-AB — Socket
with Angle Brackets.

Higher ratings where
All plugs and
Knife switch

permit.

Body molded

Write today.

==
RADIOPAK

THE

Mobile

Radiotelephone

MANUFACTURED BY

KAAR ENGINEERING (O.

PALO ALTO,
CALIFORNIA

Write
for
catalog
today!

INDEX OF ARTICLES
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ALLOCATIONS, REGULATIONS

AUDIO BROADCAST
FCC Organization Chart ........
BBC Scheme for VHF Broadcasting
COMMUNICATION
Mobile Radio News (Communication News)
Jan. 22 Apr. 20 July 20
Feb. 18 May 26 Aug.24
Mar. 19 June 28 Sept. 20
FCC Organization Chart .
Complying with FCC Rules, C I “Fon
Use of FCC Form 400, J. Courtney ............
TELEVISION

FCC O ization Chart

FCC Plan for Nation-Wide TV

FCC’s TV Priority Plan

FCC Television Grants
Aug.17 Sept.34 Oct. 18 Nov.24

Dec. 17

AUDIO

DESIGN
Design of Crossover Networks, S. J. White
Part 1—Jan. 42 Part 2—Feb. 32
Design Data for AF Amplifiers, R. F. Allison
No. 16—Jan. 45 No. 17—Feb. 36 No. 18—Apr. 37
Improving the Air-Coupler, R. F. Alfison

Part 3—Feb. 34
An Intermodulation Analyzer,
W. B. Bernard ... — . Mar. 35
Speech-Input Ampllﬁer Units, N. L. Jochem May 15
HOME EQUIPMENT
Improving the Air-Coupler, R. F. Allison
Part 3—Feb. 34
Notes on Audio Equipment ... Apr. 36 Sept.17
New High-Fidelity Speaker System ...........June 26
INDUSTRY NEW!
Report on Hi-Fi Business, M. B. Sleepe Apr. 35
Chicago — Big News was Hi-Fi ...June 27
MEASUREMENTS
An ln'ermodulahcn Analyzer,

rnard

Pulsed Glnde Dlsplays, T. Somerville & C. Gilford

Part 1—June 22 Part 2—July 28 Part 3—Aug. 22
Rating Recorded Music, M. B, Sleeper ...... Aug. 18
Square Waves for Au Tests,

G. E. Bauder ..., ....0ct, 22

STUDIO EQUIPMENT

Notes on Audio Equipment ... Apr. 36, Sept.17
Speech-Input Amplifier Units, N. L. Jochem. May 15

AUDIO BROADCASTING

ANTENNAS, TRANSMITTING
High-Power VHF Slot Antenna,

G.
INDUSTRY NEWS

Or,
BBC Scheme for VHF Btoadcas!mg
RECEIVERS

Low~Dlsromon FM-AM Tuner, L. Rayment.Jan. 11
STUDIO EQUIPMEN

Notes on Audio Equ:pmenr 44444444 Apr. 36, Sept.17

Speech-Input Amplifier Units, N. L. Jochem May 15

COMMUNICATION

EQUIPMENT
Duplex Signaling Unit, J. K. Kulansky ........
Equipment for MCC Operation, P. Hamli
Disguising Police Cars, M. R. Friedberg
A Microphone Circuit-Tester
TD-2 Relay Lens Antenna, A. H. Lince .
Power-Line Carrier Equipment, J. Doremus..Mar. 20
Equipment for Telemetering

Part 1—July 17 Part 2—Aug.26 Part 3—Sept.24
4.5 Kw. in 2 Sq. Ft,, J. R. Heck .................Aug. 30
Narrow-Band Opetanon at 40 Mc,

. S. Stover and T. J. McMullin ...Sept. 22
2-Way Radio Tube Complements .. Nov. 20
2-Way FM for Aircraft, R. E. Graham . Dec. 22

INDUSTRY NEWS
Mobile Radio News (Communication News)

Jan. 22 Apr.20 July 20 Oct. 24

Feb. 18 May 26 Aug.24 Nov.16

Mar. 19 June 28 Sept.20 Dec. 20

FCC Organization Chart . . ..Jan. 26
Communication AppllCanf “List.Jan. 30 “Feb. 26,
Mar. 29, Apr. 27, May 35, June 36, July 33,
Aug. 34, Sept. 36, Oct. 32, Nov. 28, Dec. 26
Complying with FCC Rules, C. . Fonger ....Nov. 13
Use of FCC Form 400, J. Courtney ..

INSTAI.I.ATION MA]NTENANCE

Distortion in Microwave Systems

J. P. Shafer and L. E. Hunt .. .
Disguising Police Cars, M. R. Fnedberg
A Microphone Circuit-Tester
Field Service Notes ........
Ccmplymg with FCC Rules,

2-Way Radio Tube Complemen . Nov.20
MICROWAVES
Duplex Signaling Unit, J. K. Kulansky ........Jan. 15

Distortion in Microwave Systems,
J. P. Shafer and L. E. Hunt ......ccouo. ... Feb. 15

(Concluded on page 3})
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FOR YOUR CONVENIENCE, TELEPHONE
NUMBER OF EACH COMPANY IS SHOWN HERE

FAN Air-Coupler for
Bass Reinforcement

Good News . . . The Dual Air-Coupler for bass reinforcement s in stock,

Adair, George P. ... 9 ready for delivery. This is the improved model described in Radio Communi-
Washington, D. C. Executive 1230 cation last October, and in the Winter Edition of High Fidelity.
Andrew Corp. 7 As more and more of the most critical nudlo experts install Air-Couplers in

Chicago: Triangle 4-4400 extended.range systems, reports of per to pour
in. One of the most enthusiastic awners is Paul deMars, former chief
engineer of the Yankee Network, and a pioneer in high-quality reproduction.
He said: "I have never heard such magnificent tone from records and live-
talent FM as | am getting from my Air-Coupler in combination with a dual
speaker for intermediate and treble frequencies.”

Berndt-Bach Inc.
Los Angeles, C.

Birtcher Corp. 4
Los Angeles, Cal.: Capito! 1-5121

For your convenience . . . the Air-Coupler is available in both knock-down

Boonton Radio Corp. 3l form, so that you can assemble it with a screwdriver, or completely
Boonton, N. J.: Boonton assembled, ready to mount the speaker. Made entirely of first-quality 34-in.
Comell-Dubilier Electric Corp. 10 plywood, with each piece cut to precision fit.
So. Plainfield, N. J.: Plainfield 69000 DUAL AIR-COUPLER, COMPLETELY ASSEMBLED .now only 47.50
) 10 The Alr-CoupIer is bled ‘and finished in a
Eitel-McCullough, INC. oo truly professional manner, with front panel in place, ready for the
San Bruno, Cal.: Juno 8-1212 speaker. lllustration shows assembled Air-Coupler, before front panel is
YT (7T [ 5 mounted. Opening is cut for any 12-in. speaker, the recommended size.
isher dcientific Labs. ...
Pittsburgh, Pa.: Express 1-1330 DUAL AIR-COUPLER, IN KNOCK-DOWN FORM .....................now enly $34.50
Fraed Transformer Co., Inc. ... P MISCELLANY: we carry in stock . . . Altec 600-B 12-in. speaker for the
New York City: Evergreen 6~1300 Air-Coupler, $46.50; Peerless S- 2300 output transformer, $26.00; Peerless
R-560A power transformer, $16.00; Peerless C-455A power choke, $10.00;
GﬂﬂﬂiEl Apparatus Corp. .......ooouimmrmssnnncriens 39 e English KT-66 output tube, $4.95; Racon CHUZ tweeter, $23.10.
So. Egremont, Mass. N L |
Hemmarlund Mfg. Co., Inc. .o 8

New York, N. Y.: longacre 5-1300
Hughes Ai fr C [ 29
ughe Kiresh Corp- . Crossover

Jansky & Bailey 9
Washington, D. C.: ME 5411

o —_— < | Networks for

Chicago: Nevada 2-2000

B e n i
-t o . Any Systcm 0

Washington, D. C.: Hudson 3.9000

i & o .| Two or More

Hope, Ark.: Hope 995

Mavrer, Inc., J. A. 9
long Island City, N ou Spea ers
Measurements Corp. ...........cooiicinininnnnnnas 32,34
Boonton, N. J.: Boonton 8-2131
Microwave Services, Inc. ... 9 | By a judici lectil iated RAPID ATTENUATION NETWORKS
New York City: Circle 7-4953 \‘he three coil sizes on whlch G.A. has standardized 12 db droop per octave. These networks use twe
enable our customers to secure low-cost crossover inductance coils.
Inc. Back Cover | networks which will operate at 14 different cross- Impedance of ce  Price
Chicago: Spaulding 2-6500 over frequenciesl For the experimenter, that means low froqum:y Crouover Ordu by 2Colls Com-
a wide range of choice w-fhaur having to break the £ Only  plete*
Mycalex Corp. of America ...c...ccccoovecrvrrerenenns 1,2 | bank to buy dozens of coils. For the man who b =
Clifton, N. J.: Prescott 9-8866 wants to install his system once and for all, it 16 ohms ... 2,200 No. 1 $7.00 $11.50
means money saved, because G.A. saves money by 1,100 2 7.00 12.00
Radiocom, Ine. ..............3,28, Inside Back Cover | making only three coil sizes (10.2, 5.1, and 1.6 700 3 12.00 16.00
Gt. Barrington, Mass Gt. Barring'on 1300 Mh) — and it passes on those savings direct to its 350 4 12.00 17.50
Radio Corp. of America (Eng. Products) 18,19 | Voo h Kers with e R
adio Corp. of America (Eng. Products) ............ o you want to use three speakers with crossover X 12.00
Camden, N. J.: Woodlawn 3-8000 points at 350 and 1,100 cycles, for example, just 8/ ohms ]';gg ; ;g 13.00
X order two of the networks listed above (for an 350 8 12.00 17.50
Radio Engineering Labs. . 6 8-ohm system, with rapid crossover attenuation, it 175 9 20.00 24.00
Long Island City, N. Y.: Stillwell 6-2101 would be No. 6 and No. 8). 10 20.00 26.50
A: most everyone has found out by now, G.A. is h 550 n 7.00 13.00
Radio Wire Television, Inc. 9 ters for ¢ networks. As far as we 4 ohms ....... 275 12 700 15.00
New York City: Waiker 5-8883 know, we're the only organization stocking networks 175 13 ,2'00 19.00
p-euﬁc.lly designed for use with Air-Couplers. 14 20.00 26,50
Relay Sales Co. 34 If you are in doubt about the selection of » -
Chicago: Seeley 8-4143 network for your particular speakers, send 10c for * Complete networks include necessary capacitors
the G.A. Network Data Sheet, from which you can  and level controis. Be sure to indicate whether
Telex (Eloctro-A tic Div.) 28 | determine your requirements exactly. you want just the coils or the compliete network.

St. Paul, Minn.

Air-Couplers are shipped via Railway Express, FOB South Egremont, Mass.

u";‘:: $:'rak|°g|1;?l\’l:l‘:nh ';‘.‘7525 N Other items shipped FOB unless 75¢ is included to cover parcel post and insurance charges.

s | (reneral Apparatus Co.

Norwood, Mass.: Norwood 7-3300

T hieager Berionics 77506 South Egremont, Massachusetts
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Measurements Corporation
MODEL 79-B

PULSE GENERATOR

REPETITION RATE: 60 to 100,000

pulses per second.

PULSE WIDTH: Continvously variable
from 0.5 to 40 microseconds.

RISE TIME: Approx. 0.25 microseconds.

OUTPUT VOLTAGE:
positive.

150 volts (peak)

POWER SUPPLY:
cycles.,

117 volts, 50/60

MEASUREMENTS
CORPORATION

BOONTON 6 NEW JERSEY

—FREED—
TRANSFORMERS

NoO Ty

MILITARY COMPONENTS TO
SPECIFICATIONS MIL-T-27 & ANE-19
Pulse Transformers Power Transformers
Filter Reactors Filament Transformers
Charging Reactors Vibrator Transformers
Saturable Reactors  InPut Transformers
Toroid Inductors lnflcrsh e T;ansformns
N river ransformers
'l:{?;h ';:‘“ Fg.’,:“’ Output Transformers
Band Pass Flilf:;s Modulation Transformlrs

Blocki
Discriminators )

Transformers
Plate Transformaers Band Elimination Filters

INSTRUMENTS

1020 B MEGOHM-
METEK—DIIEC'I READING
Self-contained and A.C
operated with electron.
ically regulated supply.
| megohm to 2 million
megohms.

NO. 1010 COMPARISON BRIDGE
Self-contained and A.C. operated. For rapid
and accurate test of Resistors, Condensors
and Inductors.

-~ OTHER FREED INSTRUMENTS
NO. 1030 Low Frequenc Indicator
NO. IIIDA Incremental deﬁhnce Bridge
NO. 1150 Universal Bridge
NO. 1170 . Supply
NO. 1210 Null Detector and Vacuum Tube
Voltmeter
NO. [140 Null Detector Amplifier
NO. 1040 A.C. — V.T. Voltmeter
NO. 1250 ° Decade Condenser
NO. 1410 Harmonic Distortion Meter
Dec::ermducron

Oscillator

Py

Catalog d all

Freed | and Transf

FREED TRANSFORMER CO., INC.

1728 Weirfield St., Brooklyn (Ridgewood) 27, N. Y.
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TD-2 Relay Lens Antenna, A. H. lince .... ... Mar. 22
Microwave Protective Relaying, H. W. Lensner
Part 1~Oct. 26 Part 2—Dec. 24
SYSTEM OPERATION
Gas Pipeline Radio System, H. J. Keeling Jan. 17
Equipment for MCC Operation, P. Hamlin Jan. 27
New York’s Fire Radio System, Lt. S. Harmatuk
Part. 1~Apr 22 Part 2—May 32 Part 3—June 32
Penn. Turnpike Radio System,
D. N. Lapp and A. B. Hopple
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Narrow-Band Operation at 40 Mc.,
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Carrier-Current Relaying System,
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Microwave Protective Relaying, HW Lensner
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Complying with FCC Rules, C. |. Fonger...Nov.13
Dispatching for Large Taxi Fleets,
A. R. Vallarino and S. W. Lewinter ... Nov. 14

2.Way FM for Aircraft, R. E. Graham .
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Duplex Signaling Unit, J. K. Kulansky ...... Jan. 15
Power-Line Carrier Equipment, J. Doremus Mar. 20
Equipment for Telemetering
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Camer—Cunem Relaying System
Sep' 27

O. Rice and J. S. Smith
Microwave Protective Relaying, er
Part 1-Oct. 26 Part 2—-Dec 24
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DESIGN

APPARATUS
Low-Distortion FM-AM Tuner, L. Rayment Jan. 11
How Magnetic Amplifiers Work, E. V. Weir Jan. 13
Design Data for AF Amplifiers, R. . Allison
No. 16—Jan. 45 No. 17—Feb. 36 No.18—Apr. 37

A Microphone Circuit-Tester ...................... Feb. 23
An Intermodulation Analyzer,

W. B. Bernard ... . Mar. 35
Speech- Input Ampl:fer ‘Units, N. L. Jochem May 15
4.5 Kw. in 2 Sq. Ft., J. R. Heck ................ Aug. 30

Carrier-Current Relaymg System,

N. O. Rice and J. S. Smith ... ....... Sept.27
Regulated Low-Voltage Supplies, G. Boggs Oct. 25
Microwave Protechve Relavnng, H. W. Lensner

1—Oct. 26 Part 2—Dec. 24
COMPONENTS
Design of Cmssover Ne'works, S. J. White
1—Jan. 42 Part 2—Feb. 32
High-Power VHF Slor An'enna,
G. Monteath "
Measurements on Dielectrics af RF
Improving the Air-Coupler, R. F.

TD-2 Relay Lens Antenna, A, H. Llince .
Resistors of Temperature-Sensitive P
R. F. Bradley .
New High-Fidelity

A New Antenna for UHF-TV, O. O.
Part l—JuIy 25 Part 2—Aug 14

TELEVISION

ANTENNAS, TRANSMITTING
High-Power VHF Slot Antenna,
G. D. Monteath . .. Feb. 11
TD-2 Relay lens Amenna "AH. lince .. .. Mar. 22
A New Antenna for UHF-TV, O. O. Fiet
Part 1—Ju|y 25 Part 2—Aug. 14
Pattern for TV Profit, R. F. Allison, et al....Oct. 14
INDUSTRY NEWS
FCC Organization Chart .
FCC Plan for Nationwide TV
FCC’s TV Priority Plan
FCC Television Grants
Aug. 17, Sept. 34, Oct. 18, Nov. 24, Dec. 17
Color Television Glosury ...0ct. 19
RELAYS
Distortion in Microwave Systems
J. P. Shafer and L. E. Hunt
TD-2 Relay Lens Antenna, A, H.
Short-Haul Microwave TV Relay, H. Jor
STATION PLANNING & OPERATION
Pattern for TV Profit, R. F. Allison et al.
Part 1, Initial Considerations .. Mar.
Part 2, Station layout ... Apr. 14, May 18
Part 3, Studio Design & ngh'lng
June 14, July 22, Aug.1
Part 4, Transmitting Systems
Sept 13, Oct. 14, Nov. 18

Feb. 15
Mar. 22
Dec. 11

Part 5, Studio Equipment ... Dec. 13
CIo;ed-Clrcun v Operahon
B. J. Klindworth ...........cccccceueee ..Oct. 1
STUDIO EQUIPMENT
Notes on Audio Equipment ........ Apr. 36, Sept. 7

Pattern for TV Profit, R. F. Allison et al.
June 14, July 22, Aug. 11, Dec. 13
Speech-Input Amplifier Unl's, N. L Jochem May 15

New TV Film Projector ... .. June 21
Closed-Circuit TV Operanon
B. J. Klindworth ......cccccccovuinnnn ...0et. N
TRANSMITTERS
Pattern for TV Profit, R. F. Allison et al.....Sept.13

LARGEST STOCK!

Your requirements of
large or small quanti-
ties of relays can be
quickly supplied from our huge stock.

Wide variety of types, all made by
leading manufacturers. Each relay is
brand new, inspected and fully guar-
anteed by Relay Sales.

Y’ STANDARD TELEPHONE RELAYS
yVSHORT TELEPHONE RELAYS
v’ DUAL TELEPHONE RELAYS  SLOW
ACTING RELAYS )/ SEALED RELAYS
¥ ROTARY RELAYS )~ MIDGET RELAYS
¥ KEYING RELAYS /DIFFERENTIAL
RELAYS ) PLATE CURRENT RELAYS
V' ANTENNA SWITCHING RELAYS
v "BK" SERIES )~ STEPPERS & RATCHET
RELAYS ,/LATCHING & INTERLOCKING
RELAYS ,” MECHANICAL ACTION RELAYS
¥ VOLTAGE REGULATORS )~ OVERLOAD
& CIRCUIT BREAKERS  REVERSE

CURRENT RELAYS | AIRCRAFT
CONTACTORS y MOTOR & CONTROL
DEVICES » TIMERS » SOLENOIDS

¥ RELAY ASSEMBLIES

RELAY SALES
CATALOG
NOW READY

//\ WRITE FOR YOUR
Igﬁy COPY TODAY
l 833 W. CHICAGO AVE.
~—~ DEPT. 13, CHICA! L Il

FM-TV, the Jour~xaL of Rapio COMMUNICATION
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IMPORTANT BOOKS

for your
REFERENCE LIBRARY

To help you in your selection of basic reference
works, we have checked hundreds of engineer-
ing and technical books. One or more of these
will provide the answer to your questions and
problems in radio, television, UHF, mobile radio,
microwaves, and sound reproduction. For prompt
delivery, use the coupon below.

TELEVISION

TV Standards and Practice—by Donald Fink. No. 40....$6.50
405 pages. 5% by 8% ins, cloth. Official standards set by NTSC
for use by engineers in the TV industry.

Practical TV Engineering—by Scott Helt. No. 41...... 87.50
708 pages, 6 by 9 ins.. cloth. Fundamentals and methods of efficient
TV practice for engineers. students. and technicians.
Television—by Zworykin and Morton. No. 42 ............. 8$7.50
646 pages. illus.. 8 by 9% ins., cloth. An authoritative treatment of
fundamentals and practice for TV engineers and service men.

FREQUENCY MODULATION

Frequency Modulation—by August Hund. No. 43....... $6.00
875 pages. 6 hy 9 ins.. cloth. An engineering text covering basic
principles as well as desien of commercial apparatus.

FM Simplified—bv Milton S. Kiver. No. 44 ... ... .. .. $6.50
847 pages. 5% hy 8 ins.. cloth. An excellent book for the layman
who wants to learn ahout FM transmission and recention.
Frequency Modulation—bv Nathan Marchand. No. 45 $5.00
409 pages. illus.. 8 by 9. cloth. The fundamentals. circuits, and
equipment used in FM explained using a minimum of mathematics.

UHF

UHF Techniques—Edited by J. G. Brainerd. No. 47...$6.50
534 pages. 6% by 9% ins. cloth. A text desiened primarily to train
engineers and physicists in ultra-high-frequency research work.
UHF Transmission—bv Nathan Marchand. No. 48 ....... $4.50
822 pages. 6 hy 9% ins.. cloth. For practicing engineers using UHF,
the principles given are applicable to particular problems.
Communication at UHF—bv John Thomson. No. 49 . $4.50
208 pages. 3% by R% ins.. cloth. Covers radio communications at
these frequencies with emphasis on development possibilities.

MICROWAVES

Introduction to Microwaves—by Simon Ramo. No. 50 $3.235
188 pages. 5% by 8% ins. cloth. An excellent non-mathematical
treatment of the concept of microwaves for the novice.
Understanding Microwaves—by V. J. Young. No. 51....86.00
883 pages. 5% by 8% ins.. cloth. The underlying principles thor-
oughly explained for engineers. researchers, and students.
Microwave Electronics—by John C. Slater. No. 32...... $6.50
406 pages, 6 by 9 ins., cloth. A highly technical treatment of war-
time and post-war development in microwaves.

RADIO COMMUNICATION

Mobile Radio Handbook—by M. B. Sleeper. No. 54....82.00
185 pages, 8% by 11% ins.,, paper. Invaluable references for all
concerned with mobile radio and point-to-point cemmunications.

AUDIO REPRODUCTION

Pianos. Pianists. and Sonics—by G. A. Briggs. No. 55 $2.30
192 pages. 514 by 834 ins. cloth. The evolution and construction,
touch. tuning. and toning of pianos. Of interest to music lovers.
Sat. Rev. Book of Recorded Music & Sound Reproduction—
by E. T. Canby. C. G. Burke. & 1. Kolodin. No.98...... $4.50
820 pages. 6% by 9% ins.. cloth. Complete analyses on all phases
of the high-fidelity field. Includes equipment revoris.

Sound Recording—by Frayne and Wolfe. No. 53........ $9.50
686 pages, illus, 6 by 9%, ins, cloth. For designer, engineer, and
technician, covers basic problems in recording and reproducing.
Loudspeakers—by G. 4. Briggs. No.56.................. $1.25
88 pages, 5 by 8 ins, paper. A thorough yet concise account of
the “why” and “how” of good reproduction in simple language.
Make Music Live — By Greene, Radcliffe, and Scharff.
No. 70................ $4.50
256 pages, 6% by 10% ins., cloth. A practical guide for planning,
assembling, and installing high-fidelity home music systems.

INSTRUMENTS

Modern Oscilloscope—by J. 4. Ruiter, Jr. No. 58........ $6.00
826 pages, 5% by 9 ins., cloth. A description of equipment and
operational methods for engineers, servicemen, and teachers.
Vacuum-Tube Voltmeters—by John F. Rider. No. 59 $4.50
482 pages, 5% by 8% ins., cloth. Only source book devoted exclu-
sively to this subject. For engineers, technicians, and teachers,
Encyclopedia on Oscilloscope—by J. F. Rider. No. 60. $9.00
992 pages, 8% by 11 ins., cloth. Truly encyclopedic in coverage,
this book shows, in detail, efficient use of the scope.

ACOUSTICS

Acoustic Measurements—by Leo L. Beranék. No. 61...$7.00

914 pages, 5% by 8% ins,, cloth. Discusses techniques, apparatus,

and theory of acoustic measurements for technicians.

Acoustic Design in Architecture—by Knudsen & Harris.
No. 62 ... $7.50

457 pages, 5% by 8% ins., cloth. For engineers and students, a dis-

cussion of principles, procedures. and specific applications.

Acoustic Design Charts—by Frank Massa. No. 63........ $4.00

228 pages. 6 by 9 ins., cloth. Quick, handy reference for those inter-

ested in design or construction of electro-acoustic apparatus.

REFERENCE BOOKS

The Radio Handbook—Edited by R. L. Dawley. No. 64..$6.00
726 pages, 6% by 9% ins., cloth. Detailed constructional informa-
tion on a wealth of radio communication equipment: all new.
Broadcast Operators Handbook—by H.E. Ennes. No.65 $5.40
265 pages, 5% by 8% ins. cloth. A complete guide to operating
and maintenance practice for broadcasters and technicians.

Data for Radio Engineers—Federal T. & R. No. 66..... $3.75
675 pages, 5% by 8% ins., cloth. Revised edition of this compre-
hensive reference giving data on all phases of radio engineering.
Radio Eng. Handbook—by Keith Henney. No. 67.....$10.00
1,197 pages, 6 by 9 ins, cloth. The 4th edition contains the latest
revisions on all material pertaining to electronics and radio.
Electrical Eng. Handbook, Vol. 2—Pender. No. 68......$8.50
1,564 pages, 5% by 8% ins, cloth. Covers field of communications,
including facsimile, FM, TV, and latest pulse techniques.

Radio Engineers Handbook—Terman. No.69......... $9.00
1,019 pages, 6 by 9 ins., cloth. A wealth of technical information.
specially selected for application toward practical radin problems.
Microphones—by Engineering Staff, BBC. No. 73.......83.25
114 pages, 5% by 8% ins., cloth. Covers the theory, design, and
characteristics of all standard microphone types.

MISCELLANEOUS

Radio and TV Almanac—by O. E. Dunlap. No. 71 ....$4.00
211 pages, 5% by 8 ins., cloth. A chronological record of facts,
dates, and people important in the history of radio and television.
Short-Wave Radiation Phenomena—Hund. No. 72....$20.00
1,382 pages, 6 by 9% ins., cloth, two volumes, not sold separately.
A comprehensive treatment of propagation theory and applications.

Book List Department, RADIO COMMUNICATION, Great Barrington, Mass.

| enclose $ ............ for which please send me the books indicated
by circled numbers below. (No. C.0.D.'s, pleass.)

90 a 42 43 44 45 47 48 49 50 5
52 53 54 55 56 58 59 60 61 62 63
64 &5 66 67 68 & 70 71 72 73 98
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FIRST OFFICIAL F.C.C. APPROVAL

(Class-A operation in the “Citizen's Band”
requires equipment-type approval by F.C.C.)

46 0-470 MC. Mobile & Station Equipment

Stiver Plated —— 1
RF Line Tuning —»
Nl

N

Motorola has received notice* from F.C.C. that
mansmme its ""Research™ Line 460 M.C. equipment has
passed the exacting tests for licensing in the
Class-A "Citizen's Band"”.

Automatic Frequency Control

This new Motorola A.F.C. technique is fortified
with extraordinary system stability. Fixed barriers
prevent channel jumping. The A.F.C. crystal
controlled oscillator provides a full 10 to 1 cor-
rection ratio and keeps the receiver tuned on the
18 to 20 Full Watts. Motorola makes it  nose to the distant transmitted carrier.

an outstanding success. The new U.H.F. tuned circuits and research
design cavities for grounded grid amplifier opera-
tion provide phenomenal circuit stability, spuri-
ous rejection and extraordinary efficiency.

Transmitter
ﬁ::lSnﬁn The Motorola 460 MC. system with 9 tuned
mbine,g circuits provides 18 to 20 Watts with efficiencies

of more than 65%!

Silver Plated Sealed Tuned Cavities

By use of silver plated line sections, high stand-
ards of selectivity protect the receiver from high
power U.H.F., TV intermodulation.

By the leaders in quality-engineered
FM 2-way Radio Communications

Motorola

Communicalions & Electronics Division

*Mobile type &
CR-406 :

Desk
console

4545 Augusta Blvd., Chicago 51, lllincis

Rogers Majestic Electronic Ltd., Toronte, Canada
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