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THE STANDARD OF PERFORMANCE

ENGINEERED FOR CONTINUOUS DUTY: REL MULTIPLEX POINT.-TO-POINT ANC LONG-DISTANCE RELAY SYSTEMS 'OPERATING ON 50 TO 1,000 MC.

IN THE CORRECT USE OF

REL multiplex installations are now in use by both dome;tic and foreign
services. As links in telephone land lines, for e ple, their perf
is equal or superior to standard telephone channelizing equipment.

Typical of REL special-purpose, continuous-duty types are the eight 350-watt,
150-mc. transmitters and the 950-mc. link used by the Fire Department to
guard the five boroughs of New York City. (See illustration.)

The REL Serrasoid modulotor meets the most exacting performance specifica-
tions of the communication services, even under the most severe topographical
and climatic conditions encountered anywhere in the world.

Among the special control consoles designed and built by REL are those for
the 6 operating positions of the N. Y. Fire Department, handling traffic from
650 vehicles and 9 fire boats of the 5-borough system.

ARMSTRONG FREQUENCY MODULATION
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—available in two grades:
MYCALEX 410 priced comparable to mica-filled

phenolics. Loss factor is only .015 at | mc., insulation
resistance 10,000 megohms. Approved fully as Grade
t-4B under N.M.E.S. JAN-1-10 “Insulating Materials
Ceramic, Radio, Class L”.

MYCALEX 4‘0x-|<:w in cost but insulating
properties greatly exceed those of general purpose
phenolics. Loss factor is only one-fourth that of
phenalics (.083 ot 1 mc) but cost is comporable.
tnsulation resistance 10,000 megahms.

sequent releases and data sheets.

'
1
! INFORMATIVE DATA SHEETS
1 Include them in your files — Complete information including
1 dimensional data, specifications and other pertinent facts on
; MYCALEX low-loss, low-cost, tube sockets. Write for your set
I complete with loose-leaf binder that permits the inclusion of sub-
¢
|
]

’PREM"J‘M INSULATION — Bodies are MYCALEX

glass-bonded mica, the dielectric that combines every char-
acteristic required.in a modern insulation including low
dielectric loss, high dielectric strength, high arc resistance,
non-hygroscopic and great dimensional stability.

COMPETITIVELY PRICED — Although manufacture is
to the most exacting quality standards and fully meets
RTMA recommendations, an exclusive MYCALEX manu-
facturing process permits pricing at a level competitive
with low cost phenolic types.

PRECISION MOLDED — An exclusive MYCALEX injec-
tion molding technique affords great dimensional accuracy,
exact uniformity, superior low loss characteristics and
perfect homogeneity.

MYCALEX TUBE SOCKET CORPORATION

Under Exclusive License of Mycalex Corporation of America
30 ROCKEFELLER PLAZA 2 NEW YORK 20, N. Y.

MYCALEX CORPORATION OF AMERICA

TNESINSU CATOR Owners of ‘MYCALEX’ Patents and Trade-Marks

TRADE MARK REG US PAT OFF

Executive Oftices: 30 ROCKEFELLER PLAZA, NEW YORK 20 — Piant & General Offices: CLIFTON, N.J.

June, 1952—formerly FM, and FM Rapio-LELECTRONICS
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ZENITH WA RT to use a Turret Tuner

with provision for ‘nterchangeable
U.H.F. tuner stp.

§ ZENITH WAS FIRST

| to use a 41 Megacycle I.F. Amplifier. £

O e L)

S

I ¥

ENITH WAS FIRST...an y
rzemains ONE OF THE FEW.. .10

THESE TWO GREAT FEATVURES!M —

.n‘l &

T.235

This is important because . ..

. COMPLETE

Y Zenith's e RECEIVER FOR

N 41 Megacycle + Versatile W] GOOD U.H.F.
I.E. Amplifier Turret — RECEPTION

*With the
addition of

U.H.F. Tuner
Strips

NG

THE 21 MC L.F. AMPlIFiER VS THE 41 MC I. F. AMPLIFIER. For many TV set-owners, the day U.H.F. stations go inlo operation
It is agreed among TV engineers that the higher the will mean the opening of a whole new world of enjoyment.

frequency qf the: ampl_ifier, the greater is the TV set's Unfortunately for others it will mean the beginning of considerable
ability to reject certain interfering signals. The 41 MCLE.  exira expense and lost time before their present sets can be converted
Amplifier assures greater immunity from interference on  for U.H.F. reception. And, it is not unlikely, that some set owners will
V.H.F:—and does an even better job of eliminating inter-  never be able Lo convert their sets except at a prohibitive cost!

ference from other stations on U.H.F. Most important of
all, the 41 MC LF. Amplifiér is considered essential for
really satisfactory U.H.F. reception in all locations.

Years ago, Zenith engineers prepared every Zenith Owner for the day
when U.H.F. would become a reality by developing and being the first
television manufacturer to use a Turret Tuner with provision for

i L= F Ey g O ] U.H.F. tuner strips.

i - ié Today, All Zenith TV Owners- are assured easy and inexpensive con-

: T version to U.H.F. because of Zenith's engineering skill and foresight
ke . .. and Zenith Dealers know that this advanced planning will pay

T Big Dividends for them in goodwill now that U.H.F. is here.
,:- ""BECAUSE IT'S YEARS AHEAD,..YOU'RE DOLLARS AHEAD"

owne oisances RADIO
and TELEVISION

.1 ZENITH RADIO CORPORATION - Chicago 39, illinois

2 FM-TV, the Journar of Ranio CommuxicaTion

www americanradiohistorv com


www.americanradiohistory.com

vk [RANDIO
COMMUNICATION

Formerly FM MAGAZINE and FM RADIO-ELECTRONICS

VOL. 12 JUNE, 1952 NO. 6
COPYRIGHT 1952, by RADIOCOM, INC.
INDUSTRY NEWS

TV-AM-FM Set Production

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

1tems and ts about people and panies ... 6

BROADCASTING

FCC'S TV Priority Plan

Processing order for TV applications ... .......... 13
Pattern for TV Profit

Part 3 — Studio design and construction . ......... 14
TV Film Projector

Details of new Eastman 16-mm projector .. ........ 21

AUDIO

BBC Pulsed-Glide Displays, Part 1

T. Somerville and C. L. S. Gilfored ... ............. 22
New High-Fidelity Speaker System

The Baruch-Lang speaker and enclosure ... ... ..... 26
Chicago — Big News Was Hi-Fi

Report from the Parts Show .................... 27

COMMUNICATION

Mobile Radio News & Forecasts

Items of interest concerning Mobile Radio ......... 28
Pennsylvania Turnpike System, Part 2

Douglas N. Lapp and Arden B. Hopple ........ . ... 29
New York’s Fire Radio System, Part 3

Lieut. Samuel Harmatuck . ... ... ................ 32
Mobile Radio Applicant List

List of new FCC applications . .................. 36

SPECIAL DEPARTMENTS

New Books
Professional Directory .
Advertising Index

THE COVER DESIGN AND CONTENTS OF FM AND TELEVISION MAGAZINE
ARE FULLY PROTECTED RY U, §. COPYRIGHTS, AND MUST NOT BE REPRODUCED
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Selective Calling Equipment
Added to Mobile
2-Way Radio Systems
Weans
PRIVACY...QUIETNESS...
CONVENIENCE

Privacy, speed, quietness and convenience is
added to day-in-day-out operations of 2-way ra-
dio systems used to control large fleets of vehicles,
or distant fixed stations, by the addition of Ham-
marlund Selective Calling equipment.

By the push of a button the dispatcher selects
within 0.8 of a second the vehicle, remote station,
or group of receivers which he wants to contact.
Only the specific operator or group of operators
can receive the call.

If an operator is away from his station when a
call comes in, an indicator light is turned on to
show he was called while absent. For police and
other emergency vehicles the horn or other alarm
can be remotely activated to call drivers whose
work has taken them from the immediate
vicinity of their cars.

HAMMARLUND

42 YEARS EXPERIENCE COUNTS!

HAMMARLUND MANUFACTURING COMPANY,
460 WEST 34th STREET = NEW YORK 1, N. Y.

INC.

CIRCULATION AUDITED BY 3
HENRY R. SYKES
CERTIFIED PUBLIC ACCOUNTANT

tional entry at Post Office, Boston, Mass. Prnited in tM/‘W\/.V\/_/ameri%}histor\?vﬁﬁrﬁ"ﬁmiﬂ & JOHNSON
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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 sumples, catalogue and price lists.

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

HILE the ratio of TV to audio

broadcast receiver production was
a little more than 1 to 1.9 in March, the
proportion fell to 1 to 2.6 in April. The
TV figure was the lowest since August
1951, but radio sets reached the highest
rate of production for the year, even tak-
ing into account the fact that March was
a 5-week month.

It is hard to say whether TV sets arc
running at a very high level, or if home
radio sets are down substantially. Whieh-
cver way one looks at the figures, TV
production this year has kept well above
home radio sets, excluding the clock
models.

Most spectacular increase is in clock
radios, up to 176,000 in April, which ac-
counted for 1/8 of the total home radio
models. While these are novelty items,
they arc good business as long as they
sell.

Currently, there is a general feeling of
dissatisfaction over the TV set situation.
Production is below capacity, price ad-
justments and price cutting are causing
losses all down the line, dealers com-
plain that they spend their profit repair-
ing new sets to put them in salable con-
dition, and the business of installation
and repair has been thrown into confu-
sion by newspaper advertisements of

MONTHLY AVERAGES
v FM

books that virtually brand the service-
men as thieves, and promise to show the
uninitiated how to fix their own receiv-
ers. |

However, there is nothing wrong with
TV sales that can’t be corrected by the
opening of a few new markets, and that
will come about as soon as the FCC
starts granting construction permits.

Meanwhile some manufacturers are
eyeing the market for expensive tuners,
amplifiers, and speakers as a means of
upping their dollar volume, and making
use of idle production capacity. We can
fecl this trend, because almost every
mail brings requests from sales and ad-
vertising executives who want informa-
tion about the high-fidelity market.
Some things we can tell them. Other
questions must go unanswered until
RTMA starts to compile statistics.

Cathode-ray tube sales to set manu-
facturers were on a par with April 51,
but totalled only 270,781 units at $6,-
074,540 as compared to 370,206 units at
$8,582,538 the previous month.

Sales of receiving tubes were reported
as 26,247,258 units at $19,801,5+41 during
April. Of these, 15,334,092 were for new
equipment, 6,095,641 for replacement,
1,560,406, for export, and 3,257,119 for
Government agencies.
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NEED A Licovsee zapio
YOU CAN COUNTON7

HERE’S WHAT T0 DO...

Send for this

" FREE Material

It tells how easily @ man of your choice
can be trained at home in his spare time
to get his FCC license.

TELLS HOW . . .
TO GO ABOUT SELECTING A MAN
¢ NOW WITH YOU
® WHO WILL STAY WITH YOU
® WHO WANTS TO GET AHEAD

2 ENROLL HIM in this Guaranteed FCC License Training
* UNDER ONE OF THESE
THREE PLANS

1. You Pay All, $89.50 Cash
2. He Pﬂys A“ (Terms Available)
3. You & He Split Cost

Send for Infermation en These Plans

Cost is Minor Compared
Cleveland Institute of Radio Electronics
Special Attention: Desk 21

4900 Euclid Avenue

Cleveland 8, Ohio

to the Security .

]

WE GUARANTEE

|

|

I

TO TRAIN AND COACH HIM AT |
HOME IN SPARE TIME UNTIL HE GETS |
l

|

|

]
I want to know how a man of my choice can get his FCC ticket in

a minimum of time. Send FREE booklet, “How to Fass FCC |
License Examinations” (does not cover exams for Amateur Li-
cense), as well as a sample FCC-type exam, and information as l
to payment plans available,

O Be sure to check here if you are an employer.
NAME ...t s srssss s e ssssssaessssssesessase

HIS FCC LICENSE

If he has had any practical experience — Ama-

(6] 4 b S ZONE ... STATE ......c.cccoeeunee 1
teur, Army, Navy, radio repair or experimenting.

June, 1952—formerly FM, and FM Ravio-ErecTrONICS 5
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TYPE SRSA RANGE:
-15.0 mc

Supplied pe
CR-1A when specified™

PE TC0-1
Temperatur

Oven, Zif

walidy is an i ible
asset that makes a tangible dif-
ference to you.
The difference might be . ss
{n trouble free performance . .
or in + i } oler-
ance over tough operating
conditions. The difference may
decide whether some ingenious
equipment functions. . .or fails.
When you select crystals...

SPee iley crystal

Leality

TYPE MC9 RANGE:

TYPEAR23W RANGE:

1.0 - 10.0 me 0.080 - 0.19999 mc
lied per Mil type Supplied per Mil type
%‘gg;e Cg-g; lCl%’-pB,- CR‘zls,CR-Ié;CR-ZQ,
CR-10 when specified. CR-30 when specified.

Bliley

BLILEY ELECTRIC COMPANY
UNION STATION BUILDING
ERIE, PENNSYLVANIA

THIS MONTH’S COVER

New TV station design and con-
struction will be simplified for those
entering the field now because of the
experience accumulated by the pio-
neers who went on the air in the
'40’s. They had to learn the hard
way. The cover photograph shows
special studio construction, by which
the inner walls, ceiling, and floor are
suspended from the outer shell, which
was employed by WPIX in the hope
that it would provide sufficient vi-
bration isolation from newspaper
presses in the same building. Fortu-
nately, it did.

SPOT NEWS NOTES

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

The Speech From Abilene:

At least in our part of the Country, a
cloudburst let loose just before Mr.
Dwight Eisenhower went on the air at
Abilene. Static was so heavy that it
interfered slightly with FM reception
from our REL 646-B, and it washed out
AM reception completely.

WATYV to Move:

The FCC has authorized WATV to
move its channel 18 transmitter to the
Empire State Building.

Walter C. Evans, 1898-1952:

Following a brief illness, Walter Evans,
Westinghouse vice president in charge
of the X-ray and electronics division,
passed away at Johns Hopkins Hospital
in Baltimore. At 16 he was a radio op-
erator on the Great Lakes. He started
his career in broadcasting at KYW Chi-
cago in 1921, becoming general manager
in 1926. Subsequently he was elected
a director of Westinghouse Radio Sta-
tions, assuming the presidency in 1947.
in 1942 he was elected vice president
of the parent company, responsible for
manufacture of radio and radar equip-
ment. Among his associates he was
known as a brilliant, loyal, and exacting
executive.

OK for Transit Radio:

With a 7 to 1 decision from the U. S.
Supreme Court, Transit Radio, Inc. is
set to go ahead with the expansion that
was well under way when it was at-
tacked by undisclosed interests identified
only as the National Citizens Committee
Against Forced Listening.  Transit
Radio offices are in the Union Trust
Building, Cincinnati. Prior to the Court
action, REL had developed a highly

successful transit receiver, and presum-
ably this double-superheterodyne model
will be put back into production again
to take care of demand for the expan-
sion of transit radio service.

Dynamic Range on TV:

Several of our readers have commented
recently on the limited dynamic range
of TV audio channels. We checked this
on the Firestone program, and found
it to be true, although we haven’t an
explanation. This show is carried on
FM as well as TV, so that we could
switch back and forth. On TV, the
audio level was almost flat, but FM pro-
vided a very wide dynamic range. In
fact, the difference on comparison was
quite striking.

Theatre Television:

Date of January 12, 1953, has been set
by the FCC for a hearing on frequen-
cies, rules, and regulations. Those who
have not already filed appearances may
do so before November 14, 1952.

Appointments:

George Scott, formerly assistant sales
manager at FT & R, and Charles Bell,
formerly TV director at WBTV Char-
lotte, now represent Du Mont’s transmit-
ter sales division in New York State and
New England, and in the eastern and
southeastern territories, respectively.
William Cothrone has joined Du Mont
as a sales engineer. He will make his
headquarters at the plant in Clifton,
N. J.

High-Quality Amplifier:

Data released on the new Sargent-Ray-

ment amplifier rates the harmonic dis-

tortion on 15 watts at not more than
(Continued on page 7)

FM-TV, the Journar of Rapio CommunicaTION
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SPOT NEWS NOTES
(Continued from page 6)

5% at any frequencey from 30 to 15,000
cycles, with intermodulation distortion
of 2.6% at 40 and 7,000 cycles, and fre-
quency response flat within .2 db from
20 to 20,000 cycles. This amplifier has
26 db of inverse feedback.

The Remarkable PRC-6:

Of the radio equipment we have seen
over a long time, Raytheon’s design of
the PRC-6 has the greatest number of
new ideas, techniques, and methods. This
FM successor to the wartimc Handie-
Talkie is being produced in a separate
plant presided over by George E. M.
Bertram, whose radio manufacturing ex-
perience dates back to the days of Acme
Apparatus Company. If Signal Corps
clearance can be obtained, we plan to
publish a feature article on the PRC-6
in the immediate future.

New Job for Broadcasters:

Jack Gould in The New York Times:
“Radio’s crying and desperate need is
to stop moaning about the past and rise
to the challenge which now lies ahead.
For in these weeks and months while
TV is not yet functioning on a truly na-
tional basis lies the chance to do the job
which inevitably must be done; that is,
to build a new audience for what to all
intents and purposes during the evening
hours must become a new and different
medium.

“The first opportunity, which some
local [New York] stations are showing
signs of grasping with intelligence and
foresight, is in the field of good music.
Music is one of the delights which can be
enjoyed really more by radio than tele-
vision, and constitutes an almost endless
source of programming.

“However, radio will not build a new
audience for its wares if it merely ex-
pands on its present practice of allowing
inane chatter by disc jockeys, or com-
pressing scores of commercials in be-
tween and after numbers. The new radio
must follow a more relaxed pace and a
more soothing tempo. Confusion, bab-
bling voices, and overly energetic sales-
manship exist in profusion in television.
Radio’s assignment is to be different.”

Two important notes might be added
to that very sound comment: 1) To aver-
age listeners, good music does not neces-
sarily indicate formal compositions.
Rather, good music calls for the impres-
sion of live talent, whether it comes orig-
inally from a symphony orchestra, a
violin solo, or a piano recital, or from a
barbershop quartet, a hillbilly band, or a
steel guitar. 2) To deliver that kind of
program quality, and to reach and build

(Continued on page 8)

high gain

LOW COST

Andrew Omnidirectional
Antenna for VHF
Communications

No, this new High Gain Communications An-
tenna isn’t cheap, but it does offer the most
economical solution to your coverage problem.
Whether you want maximum coverage for a
specific transmitter power, minimum power or
shortest tower for a specific covera&;, or free-
dom from dead spots, the ANDREW Type 3000
Antenna is the least expensive solution. Why?
Because talk-back is the limiting factor in
mobile communications. Gain in the central
station antenna costs less than increased power
in every mobile unit.

Anprew Type 3000 High Gain Com-
munications Antenna offers better than 6 db
gain in the 148-174 MCS band. This means
that the power delivered to the receiver on
both talk-out and talk-back is increased four
times. The horizontal radiation pattern is
circular.

Write for the ANDREw High Gain An-
tenna bulletin today!

\_.

48 152 (L3 160 164 168 172

GAIN OVER DIPOLE, DECIBELS
g 22 £

FREQUENCY, MEGACYCLES

CORPORATION
363 EAST 75TH STREET, CHICAGO 19
ANTENNA SPECIALISTS

TRANSMISSION LINES FOR AM-FM.TV-MICROWAVE *
ANTENNA TUNING UNITS °

ANTENNA EQUIPMENT

June, 1952—formerly FM, and FM Ravio-ELecTRONICS
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WANTED
Engineers and
Scientists

Unusual opportunities for out-
standing and experienced men
These top positions involve pre-
liminary and production design
in advanced military aircraft and
special weapons, including
guided missiles.

IMMEDIATE POSITIONS INCLUDE:

Elledmnic project engineers

Radar engineers

Flight test engineers

Stress engineers

Aero- and thermodynamicists

Servo-machinists

Power-plant installation designers

Structural designers

Electro-mechanical designers

Electrical ‘installation designers

Weight-control engineers

Excellent location in Southern
California. Generous allowance
for travel expenses.

Write today for complete in-
formation on these essential,
long-term positions. Please in-
clude resume of your experi-
ence and training. Address in-
quiry: Director of Engineering.

NORTHROP
AIRCRAFT, Inc.

1035 East Broadway

Hawthorne
(Los Anz.olea Qonnty)
California

preveierty
UHF RADIO NOISE

& FIELD STRENGTH
METER

Frequency Range

15 Mec. to 150 Mc.
FREQUENCY ACCURACY: *2%.
Individually calibrated dial.

SENSITIVITY RANGE: 1 to 100,000
microvoits. Direct reading dial.

POWER SUPPLY: Built-in supply, 117
volts AC, 6 volts DC,

MEASUREMENTS
CORPORATION

BOONTON 6 NEW JERSEY

SPOT NEWS NOTES
(Continued from page 7)

a larger nighttime audience, the audio
broadcasters will be forced to rely on
FM transmision.

John H. Ganzenhuber:

Resigned as vice president of Standard
Electronics to head the government con-
tracts department of Hoffman Labora-
tories, Inc., Los Angeles.

Coil Forms:

By injection molding, Mycalex Corpora-
tion of America is producing low-cost,
high-precision RF coil forms of glass-
bonded mica, with wall thickness down
to .015 in. Forms can be supplied with
bonded metal inserts.

Audio Demonstrations:

General complaint heard after the Chi-
cago Audio Show: Why does practically
everyone who puts on an audio dem-
onstration crank up the volume to the
point where it’s simply deafening? No
one listens at that level in his own home,
nor is it possible to judge tone qual-
ity under such conditions. Suggested
remedy: At audio shows in the future,
the demonstration rooms should be po-
liced with a sound-level meter, and each
exhibitor fined for exceeding a reason-
able level.

Appointments:

R. W. Griffiths, formerly manager of
electronics sales at Graybar’s New York
headquarters, has been appointed man-
ager of broadcast and communication
equipment sales. The post he vacated
has been filled by G. L. Jones, who was
manager of electronics sales in the Phila-
delphia area.

Transistor Transformers:

A line of transformers for transistor ap-
plications has been brought out by Crest
Laboratories, Inc., Whitehall Building,
Far Rockaway, N. Y. They are avail-
able in hermetically sealed cases 7/8 in.
in diameter by % in. high, and in cases
34 by 34 by 134 ins. high.

James F. Cosgrove:

Appointed sales manager for Product
Development Company, Inc., Arlington,
N. J. Mr. Cosgrove will have charge of
their complete line of microwave an-
tennas, lighting and dehydrating equip-
ment, and transmission line.
Identification:
NARTB has set up a committee, with
Michael Hanna of WHCU, Ithaca, N.
Y., as chairman, to seek an amendment

to FCC Rules requiring identification of
(Concluded on page 9)

Off the Press

Registry of
Public Safety
Radio Systems

The only book of its Jkind,
compiled from official FCC
records, listing all systems
operated in the following
services:

1. Municipal, County, and State
Police

Zone, Interzone Police

Fire

Special Emergency

Highway Maintenance

I

Forestry-Conservation

EACH LISTING SHOWS:
1. Address

2. Call letters

3. Number of mobile units
4. Operating frequencies

5. Make of equipment used

Additional information is contained
in individual footnotes, and in the
introductory explanation.

Every radio supervisor, communica-
tion engineer, and consultant will
find this new Registry invaluable
for reference use. This data is not
published by the FCC, and is not
available from any other source.

PRICE $1.00

PUBLISHED BY
Radio Communication
Magazine

The Publishing House
Great Barrington, Mass.

FM-TV, the JournaL of Rapio CoMMUNICATION
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Professional Directory

}andéy & gai/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 Engineers

WASHINGTON, D. C.
1605 CONNECTICUT AVE.

DALLAS, TEXAS SEATTLE, WASH.
4212 5. BUCKNER 4742 W. RUFFNER

RUSSELL P. MAY
CONSULTING RADIO ENGINEERS
LS I 4

1422 F Street, N.W., Wash. 4, D. C.
Republlc 3984

Member AFCCE

Kellogg Building

Winfield Scott McCachren
Radio Engineering Consultant
UHF-TELEVISION SPECIALISTS

2404 Columbia Pike  Arlington, Va.
GLebe 9096

RATES FOR
PROFESSIONAL CARDS

IN THIS DIRECTORY
$12 Per Month for This Standard

Space. Orders Are Accepted
for 12 Insertions Only

THE WORKSHOP
ASSOCIATES

DIVISION OF
THE GABRIEL COMPANY

Specialists in
High-Frequency
Antennas

135 Crescent Road
Needham Heights 84, Mass.

NEedham 3-0005

SPOT NEWS NOTES

(Continued from page 8)
recorded, transcribed, and filmed pro-
grams. That Rule seems to be a carry-
over of prewar thinking, for which there
is little justification today. If a pro-
gram is good, the audience doesn’t care
how it originates. If it isn’t, that infor-
mation doesn’t make the program more
acceptable.

Homer M. Hill, Jr.:

Formerly in charge of engineering for
Ansley Radio Corporation, and more
recently with the Applied Science Cor-
poration of Princeton, has been ap-
pointed general manager of Arthur Ans-
ley Mfg. Company, Doylestown, Pa.

AM Quality on FM:

Last month, we commented on FM-AM
stations which monitor only their AM
transmission. Awards of wilted petunias
should also go to FM-AM stations where
the operator cranks up the bass boost
and cuts off the treble in accordance with
AM practice, and feeds the distorted out-
put to both transmitters. Some of the
worst offenders call such FM transmis-
sion high-fidelity broadcasting because
they use records and transeriptions of
formal music.

Grid Dip Meter:
A new model, offered by Barker & Wil-

liamson, Ine., Upper Darby, Pa., covers
1.75 to 260 me. with § plug-in. coils. The
very small case carries a 0-500 micro-
ampere meter, and contains a built-in
power supply to operate from 110 volts
AC. Price is $48.

Edmond G. Shower:

Former Bell Laboratories engineer has
been appointed head of National Union’s
new transistor division which has been
set up to produce germanium and silicon
diodes and transistors.

Unnecessary Traffic:

It’s surprising to hear how much unnec-
essary traffic is carried on mobile radio
channels. For example, until Police
Commissioner Timothy O’Connor re-
cently issued an order to stop the prac-
tice, wives of policemen in Chicago could
call desk sergeants and give them per-
sonal messages to be relayed to their
husbands over the department’s radio
system.

MEETINGS and EVENTS
AUGUST 12-15, APCO CONFERENCE
Hotel Whitcomb, San Francisce, Calif.
AUGUST 15-16,
IRE EMPORIUM SECTION SEMINAR
Emporium, Penna.

AUGUST 27.29,

WESTERN EI.EC'I'RONIC SHOW & CONVENTION
Municipal Auditorium, leng Beach, Calif.
OCTOBER 20-22, IRE-RTMA FALL MEETING

Syruuu, New York

Professional Directery

KEAR & KENNEDY

Consulting Radio Engineers

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

GEORGE P. ADAIR
Consulting Engineers

Radio, Communications, Electronics

1833 M St., N.W., Washington 6, D. C.
EXecutive 1230

Paul W. Klipsch

Professional Engineer
Acoustic development
and consulting

Klipsch and Associates
building the authentlc

KLIPSCHORN
world’s finest sound reproducer

Hope, Arkansas Tel. Hope 993

1£‘ A
el

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

N Bk
Eginears

ngineers

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

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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pUMONT

reoveees . ..

A NEW 5 KW UHF TRANSMITTER

COMBINED VISUAL
AND AURAL EXCITER

Center frequency stabilization is maintained
through the employment of a combined
visual and aural exciter. One crystal controls
the center frequency of both the aural and
visual transmitters. The 4.5 megacycle differ-
ence-frequency Is thus maintained to positive
accuracy. This Du Mont deveiopment. results
in.clean, simple circuitry that means easier

maintenance, trouble.free operation.

UHF TRANSMITTER BROCHURE
Send for the complete story on this nc
transmitter development. If you are
considering UHF tr issi this is
the story you will profit by.

‘‘write Dept. FMU"

LOW DRIVING
POWER

The.phenomenal gain of the Klystron ampli-
fier requires only nominal driving power. The
driver unit is a simple, iow-maintenance
unit empioying few tubes. Utmost dependa-
bility and performance are realized with
this design.
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Representing a culmination of extensive research and development by Du Mont.
this new UHF transmitter now makes possible UHF transmission at the price of VHF.
In addition, the simplicity of eircuitry employed in this new transmitter provides

top dependability and performance, along with lowest maintenance costs.

Through the use of the Du Mont 5 KW UHF Transmitter, it is possible

for the UHF broadcaster to go on the air with an ERP of 100 KW or greater.

All the inherent limitations of UHF transmission as to cost, maintenance and operation
have been eliminated in this newest product of Du Mont engineering skill.

\

The exciter and driver units incorporated in the Du Mont 5 KW UHF
Transmitter provide for future expansion to higher powers. The driver
provides many times greater power than required by the 5 KW Klystron.
For future expansion it is necessary only to change the power amplifiers,
utilizing the original exciter and driver with no modifications.

-—"-*-

TUNING CAVITIES
Revolutionary design permits the use of . TH E ElMAC KLYSTRON

Klystron cavities entirely divorced from the

power tube. These cavities are part of the - Simple Kiystron, less cavities pro-
transmitter and do not need replacing with i vides LONG LIFE — LOW COST power
tube changing. Easily and quickly tuned by amplifier. Three basic sizes cover
means of simple built-in’ test equipment. d the entire UNF band.

TELEVISION TRANSMITTER DIVISION
ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J.
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Five Kilowatt

KLYSTRON
For UHF-TV

High power over the entire
Ultra High Frequency television
range is néw practical through another

Eimac contribution to electronic progress.

L4

A The Power for TV

EITEL-McCULLOUGH, INC.
SAN BRUNO, CALIFORNIA

Export agents: Frazar & Hansen, 301 Clay $t., San Francisco, California

12 FM-TV, the JournaL of Rapio CoMMUNICATION
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FCC PRIORITY LISTS FAVOR UHF

BREAKDOWN OF 85 CITIES WHICH WILL GET FIRST CONSIDERATION SHOWS
THAT 128 VHF AND 243 UHF CHANNELS ARE AVAILABLE FOR ASSIGNMENT

HE FCC’s preliminary priority lists

for processing new TV applications
were released on May 22. Interested
parties are invited to bring any apparent
errors to the attention of the Commis-
sion. From time to time, the list of cities
will be republished to show those from
which applications have been received,
and to indicate progress of the process-
ing lines.

Thirty stations now on the air are
listed in Group A-1. They will be shifted
to new channels, in accordance with the
new allocation plan. They are first in
processing priorities.

Applications for new stations in Group
A-2 and in the B Groups will be proc-
essed concurrently. Priorities in each
Group will be assigned to applications
in the order of the population of the
cities where stations are proposed.

Group A-2 Applications:

Cities in Group A-2 are those 40 miles
or more from any existing station. There
are 1,004 in this Group. Denver, with
a population of 415,786, leads the list,
with Goldfield, Nevada, population 336,
at the foot. Altogether there are:

27 cities, 100,000 or niore pop.
51 cities, 50,000 to 100,000
126 cities, 25,000 to 50,000
156 cities, 15,000 to 25,000
166 cities, 10,000 to 15,000

478 cities, less than 10,000

The first 27 cities are listed in this
order:

Denver Austin
Portland, Ore. Chattanooga
Tampa— il Paso
St. Petersburg Mobile
Springfield— Evansville
Holyoke Shreveport
Youngstown Baton Rouge
Wichita Scranton
Flint Knoxville
Spokane Savannah
Beaumont— South Bend
Port Arthur Peoria
Duluth— Corpus Christi
Superior Montgomery
Sacramento Little Rock
Fort Wayne

Group B-1 Applications:

Cities in Group B-1 are those less than
40 miles from one or more VHF stations,
to which only UHF channels have been
assigned. In this Group, cities are listed
according to population, with those

which now have service from 1 VHF sta-
tion coming first, followed by those
which now have VHF service from 2, 3,
4,5, 6, and 7 stations. Thus, only UHF
stations will be authorized in:
76 cities now served by 1 VHF station
32 cities now served by 2 VHF stations
18 cities now served by 3 VHF stations

6 cities now served by 4 VHF stations

2 cities now served by 5 VHF stations

1 city now served by 6 VHF stations

5 cities now served by 7 VHF stations

There are 140 cities in this Group, of
which the first 20 are:

Bridgeport, Conn.  York, Pa.

Canton, Ohio Kenosha, Wisc.
Fall River, Mass. Jackson, Mich.
Reading, Pa. New Castle, Pa.
New Bedford, Mass. Battle Creek, Mich.
Allentown, Pa. Anderson, Ind.
Waterbury, Conn.  Meriden, Conn.
Harrisburg, Pa. High Point, S. C.
New Britain, Conn. Portsmouth, Ohio

Racine, Wisc. Ft. Lauderdale, Fla.

Group B-2 Applications:

Cities in Group B-2 are those in which
one or more stations are now operating;
all VHF channels, except educational,
have been authorized; and only UHF
channels are available for new stations.
The cities are listed in the same manner
as in Group B-1.

These break down as follows:
14 cities with 1 VHF station
5 cities with 2 VHF stations
7 cities with 3 VHF stations
2 cities with 4 VHF stations
1 with 6 VHF stations
with 7 VHF stations
There are 30 cities in this Group, of
which the first 10 are:

city
1 city

Albany— Wilmington, Del.
Schenectady-Troy Lansing, Mich.
Grand Rapids, Mich. Binghamton, N. Y.

New Haven, Conn.
Utica-Rome, N. Y.
Erie, Pa.

Greensboro, N. C.
Lancaster, Pa.

Group B-3 Applications:

Cities in Group B-3 have no VHF sta-
tions now on the air, but have VHF as-
signments and are located less than 40
miles from not more than one operating
VHF station. There are only 8 of these
cities, and they are listed in this order:

Des Moines, Ia. ~ Winston-Salem. N. C.
Hartford, Conn.  Altoona, Pa.

Tacoma, Wash.  Petersburg, Va.

San Jose, Calif. Mesa, Ariz.
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Group B-4 Applications:

Cities in Group B-4 are those with only
one VHF station now on the air, and
are located 40 miles or more from any
other station. There are 24 of these
cities, listed as to priority in the order
of population. All but two, Albuquer-
que and Huntington, have over 100,000
population, while the top 6 have over
500,000. The top 10 are:

St. Louis New Orleans

Pittsburgh Seattle

Buffalo— Kansas City, Mo.
Niagara Falls Indianapolis

Milwaukee Memphis

Houston

Group B-5 Applications:

Cities in Group B-5 are those less than
40 miles from two or more VHF sta-
tions now on the air. There are only
10 such cities, listed as follows:

Ogden, Utah Boston, Mass.
Provo, Utah San Antonio, Tex.
Ft. Worth, Tex. Omaha, Nebr.
Providence, R. L. Salt Lake, City

Minneapolis— San Francisco

St. Paul
UHF Stations First:

This system of priorities puts UHF in
the lead on new construction in the
large cities that will get the first new
stations. The first 27 cities in Group
A-2, all of 100,000 population or more,
have been allocated 52 VHF and 57
UHF channels. Only UHF channels are
available in the 140 cities comprising
Group B-1. Of these, the 18 cities with
over 50,000 population have been allo-
cated 23 UHF channels. Only UHF sta-
tions can be added in the 30 Group B-2
¢ities. All but 2 are of more than 50,000
population. Thus, in this big-city group,
where the greatest activity can be an-
ticipated, there are channels available
for 71 UHF stations, but none for VHF.
There are 11 VHF and 14 UHF channels
to be assigned in the 8 Group B-3 cities.
Groups B-4 and B-5 are made up of large
cities, also. Of the 102 new stations to
be authorized in Group B-4, 49 will be
VHF and 58 will be UHF, while in
Group B-5, of the 41 to be authorized,
16 will be VHF and 25 will be UHF.
Adding up the channels enumerated
here, it appears that in the areas where
greatest activity is expected, there are
128 VHF and 243 UHF channels avail-
able for assignment to new TV stations.
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PATTERN FOR TV PROFIT

By ROY F. ALLISON, in collaboration with A.B. CHAMBERLAIN, RODNEY D.
CHIPP, RAYMOND F. GUY, THOMAS E. HOWARD, @nd FRANK L. MARX

PART 3—FACTORS WHICH MUST BE CONSIDERED,
FOR DESIGN AND CONSTRUCTION OF TELEVISION LIVE-TALENT STUDIOS

ELEVISION studio design and con-

struction depends to a considerable
extent on knowledge of techniques util-
ized in the allied fields of radio broad-
casting, motion-picture making, and the
theatre, but is different enough from any
of these that the subject merits more
than passing consideration in this series.
This is especially true in view of the high
expense involved in building and equip-
ping TV studios.

Because of the many aspects of studio
design which must be evaluated in terms
of the end purpose — efficient produc-
tion of high-quality live television pro-
grams — it is planned to present a gen-
eral discussion of the problems and re-
quirements, after which the more impor-
tant categories will be covered in greater
detail. While such separate treatment is
possible to some extent, the factors are
so interrelated that there may be repeti-
tive references. However, it seems that
the perspective of design concept as a
whole would suffer deterioration if the
individual elements were isolated to a
greater extent than has been done in
this discussion.

General Requirements:

A television studio is, in one sense, a
workshop.! It is built for the express
purpose of producing a saleable commod-
ity — pictures and sound that can be
distributed to the television viewer in
his home. Therefore, the same weight
should be given to functional considera-
tions as to the construction of any other
commercial working area. Teamwork be-
tween the owner and his agents, the
architect, and the builder is necessary
for the satisfactory completion of the
project. A great many details must be
considered and settled by all the parties
concerned, acting as a group, such as the
layout of available space and the selec-
tion of building materials.

In all decisions, the team’s primary
consideration should be that of optimum
efficiency. However, the future operat-
ing plans for the studio should be con.

1This section was prepared in part by Charles F.
Datton, of John Lowry, Inc., Bmldefs 52 Vander-
bilt Avenue, New York l7
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sidered along with initial construction
costs in making such decisions. The
amount the owner can afford to invest
in the studio, the type of programs for
which it is intended to use the studio,
and the frequency of use, all have a
bearing on the optimum layout, con-
struction methods, and materials.

Each studio construction job has its
own peculiar problems, some caused by
conditions in existing buildings, some by
the proposed uses of the particular
studio, and others by economical con-
siderations. One important factor is
the proposed location. The construction
of a studio in the tower of a high build-
ing presents a set of problems entirely
different than those for a basement loca-
tion. Another is the availability of
various types of materials in different
areas. Because of such differences, it

HORIZONTAL
SECTION

b, ’l-»'t.’f’d..\b‘(.:,,m‘”-«‘l

R o ndlnT il

i ADJUSTABLE
DoOR

CONCRETE

VERTICAL
SECTION

FIG. 1. DETAILS OF A SOUND-ISOLATING DOOR

AND CURRENT PRACTICE

cannot be said in an absolute way that
any specific materials are best for the
construction of floors, walls, or ceilings.
For example, in some localities cinder
blocks make the best and most economi-
cal wall and partition structures, while
in other areas cinder blocks may cost
too much or other factors may preclude
their use. Also, building codes vary, and
may determine the type of materials
used. Finally, a factor that may not
be obvious to everyone is that of general
construction practice in the area. Labor
costs invariably increase if workmen are
forced to handle unfamiliar materials.

Some requirements of radio and tele-
vision studio construction are similar.

For instance, exterior and foreign
sounds must be kept out, and sounds
originating within the studio must be
controlled rigidly. However, acoustic
treatment is different in degree.

Suitable space must be made avail-
able for operating personnel and talent.
Because of the necessity of providing
room for stage-type lighting, flats, props,
and sometimes cycloramas and drops, in
addition to camera working space, a TV
studio must be larger not only in floor
area but in height. Door openings should
be large enough to accommodate large
props and pieces of scenery flats. They
should be of the soundproof type, with
rubber gaskets for heads and jambs, and
felt plungers at the bottom. Hardware
should be extra heavy. Kick and push
plates should be installed on service en-
trance doors.

Sound locks should be utilized at all
studio entrances, except where very large
stages are involved. These consist of
two individual sound-treated doors sepa-
rated by a short, acoustically-treated
passage. One of these doors is shown in
Fig. 1. The door itself is of solid wood
214 ins. thick, and in the closed position
fits snugly against a sponge-rubber gas-
ket all around its perimeter. Hinges are
of the pivot-type, to provide better
closure. An automatic closing mechan-
ism is utilized at the bottom of the door.
Also, a plunger operates on closure of the
door to project a piece of felt from the
door down into a recessed opening.
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Doors of this type provide the high de-
gree of sound isolation necessary. It
will be noted also that the door framing
impinges on felt padding at all points.

Every opening in the walls enclosing a
studio, whether it be a door, a window,
a duct opening, a conduit, or an outlet
box, should have special treatment to
prevent sound transmission. This treat-
ment will vary according to the type of
construction, the space available, and
equipment location.

Windows should be double-glazed,
with different glass thicknesses, and the
panes should not be parallel. The glass
on the studio side of the window should
be pitched, and not closer than 5 ins. to
the other pane at the closest point. Felt
or rubber lining should be used for the
set-in window frame. If glass partitions
are required, they should be constructed
in the same manner.

Television lighting requirements in-
crease substantially the air-conditioning
loads for studios, and introduce new and
intricate problems in the design of air-
conditioning equipment. Large volumes
of cool air must be delivered in such a
way that drafts and noise are not
created, nor the movement and use of
scenery hampered. Ductwork termina-
tions in the studio should be located so
that cool air is not wasted on space oc-
cupied by equipment, but not used nor-
mally by personnel; this practice can
provide substantial savings in air-condi-
tioning equipment and operating ex-
penses.

Where a duct passes through a studio
wall, it should be enclosed before enter-
ing the studio in order to prevent sound
transmission from outside. Installing
the duct above a hung ceiling is very
effective. The duct should be lined with
acoustic material or provided with sound
traps. Sometimes both are necessary.
Neither supply nor return ducts should
be run through another studio if it is
possible to avoid doing so. They should
be routed through service space all the
way to the fan room. Flexible connec-
tions, usually in the form of canvas col-
lars, should be employed, and the air-
conditioning units should be installed on
vibration-isolating foundations of the
best type.

Electrical conduits present the same
sort of problem, to a lesser degree. They
should be run outside the studio also.
Good practice indicates the use of flex-
ible connections wherever conduit enters
the studio, and for joints to panel boxes,
outlet boxes, and switches. It is recom-
mended also that such items be surface-
mounted, for it would be necessary in
most cases to cut out part of the sound-
isolating material in order to flush-
mount them on a wall. In many installa-
tions, the switches or boxes protrude

slightly beyond the acoustic treatment.

When two studios adjoin, a double
partition wall between them should be
employed. Where openings between
them are required for windows, doors,
or duct-work, each partition should be
treated as the enclosing wall of a studio.

All masonry work, whether on an en-
closing wall or a partition wall, should
be examined very carefully, and all holes
or voids filled before acoustic treatment
is applied. This matter is more impor-
tant than it may seem, for the location
of sound leaks after acoustic material
has been fastened down is a long and
expensive process.

A popular type of partition wall where
sound isolation is required consists of
two walls of 4-in. cinder blocks, with an
air space between. The use of double
walls provides greater isolation for a to-
tal given materials weight than a single,
thicker wall. Of course, acoustic mate-
rial is applied to the walls also. A par-
tition between studio and control room
can be single in most cases. Outside

control rooms for both studios between
them, as was done at DuMont’s station
WTTG in Washington, D. C. Part of
the floor plan is shown in Fig. 2. It can
be seen that the studio control area is
roughly a square. with about half the
available space devoted to controls for
each studio. The audio control opera-
tors have individual booths, so that their
inonitor speakers do not distract the di-
rectors. These booths are elevated
slightly so that the audio operators can
see over the heads of the directors into
the studios. The master control room
and film-projection rooms are above the
studio control areas. In addition to mas-
ter control functions, all camera control
and switching operations are handled
here also.

The floor of a television studio should
be as close to perfectly flat as it is pos-
sible to make it, no matter what the
construction. This is because cameras
must often be moved while pictures from
them are being transmitted. These are
called dolly shots. The slightest bump
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FIG. 2. LAYOUT SHOWING HOW WTTG CONTROL ROOMS AND FILM ROOM ARE LOCATED BETWEEN TWO
STUDIOS, INCREASING EFFICIENCY AND ELIMINATING NECESSITY FOR DOUBLE WALL CONSTRUCTION

bearing walls are usually fairly thick in
any case and, except in very noisy loca-
tions, can be of single construction.
Where one studio is located above an-
other, double construction should be em-
ployed for the ceiling of the lower studio
in order to provide adequate sound isola-
tion.

One way to avoid the expense of
sound isolation between studios (in addi-
tion to ether advantages) is to place the
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or waver in the floor is noticeable as a
sudden shift in the picture frame, which
is very disturbing indeed.

One form of construction for the
studio floor, which has proved to be
quite satisfactory, consists of a network
of steel beams over the standard build-
ing floor, usually a concrete slab. Con-
duit is laid and the space between the
beams is filled with cinders or some other
light-weight fill material. Then, about

15


www.americanradiohistory.com

1Y% ins. of cement is poured and leveled
off. Fig. 3 shows one of the WITG
studio floors in process of construction.

The perfect TV studio floor would be
like a sheet of glass, although this pre-
cision cannot ordinarily be obtained
without special construction. It helps to
specify screeds as close together as prac-
tical. and to exercise special supervision
on this part of the work. The usual type
of expansion joints cannot be utilized;
however, blind joints should be pro-
vided.

If the studio is to be built in an exist-
ing structure with wooden floors, care
should be taken to ascertain that the
floor concerned is capable of supporting
the expected weight load, that it is in
good condition, and that it has no free
movement or squeaks. If it meets these
requirements, it can probably be used
safely as a base. If it does not. however,
the finished surface may warp or crack,
and it will usually save money and head-
aches in the long run if the wooden floor
is repaired or replaced at the beginning.
One generally satisfactory treatment for
an existing wooden floor consists of a
layer of felt over which 34-in. plywood
sheets are laid, and screwed down to the
original floor. A standard finish cover-
ing is then applied to the plywood.

The final floor covering may be lino-
leum, asphalt or rubber tile, or rubber
sheeting. Other surfaces such as mag-
nesium oxychloride or even plain cement
have been used, although they are
harder and, for many purposes, less satis-
factory than the coverings listed above.
In some cases, stations have used cement
floors at first and later covered them
with tile or sheet material.

Tile floors are more easily damaged
than sheet-covered floors, since heavy
equipment or sets dragged along a tiled
floor causes picking at the corners and
joints of the individual tile sections.
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FIG. 3. WTTG STUDIO IN PROCESS OF CONVERSON.

Sheet rubber is probably the most satis-
factory flooring material, but is also the
most expensive.

Building vibration is not ordinarily
troublesome, although it may turn up in
unexpected places. Certainly, if there is
any reason to suspect trouble from vi-
bration, it will pay to check any pro-
posed location before plans for studio
construction are carried very far. Sub-
ways, for instance, are known to be
troublesome in the New York City area.
Very heavy machinery in the same build-
ing as a proposed studio can produce
severe vibration in some cases. If there
are railroad tracks in the vicinity, train
rumble may be transmitted to the build-
ing, depending on the type of ground
and the building foundation. Where
vibration is encountered, special con-
struction must be employed to isolate
the studio. WGN in Chicago is located
in the same building with heavy print-
ing presses, and it was found necessary
to float the entire studios on cushions of
air in order to provide the degree of iso-
lation required. Studios for WPIX are
also in the same building with printing
machinery. Fig. 4 is a cross-section of
the inner studio wall, ceiling, and floor
construction, which shows that each is
suspended within the outer rigid shell.
Framework for the floor rests on isolater
units consisting of many layers of felt,
as is shown in Figs. 5 and 6. In some
cases, it will be found economically im-
practical to undertake such elaborate
special construction.

It is necessary occasionally to con-
struct the floor so that it affords con-
siderable sound isolation from a room
below. In such a case, some sort of
double construction must be utilized.
Fig. 7 shows a popular type of sound-
isolating floor, as used for NBC’s Radio
City studios. Steel I-beams were used
as joists, resting on felt pads and isolator

T =

NOTE STEEL BEAMS AND FILL FOR THE FLOOR

CELING
1SOLATDR

1"ACOUSTIC
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FIG. 4. WPIX STUDIO WALL, CEILING, AND FLOOR
CROSS-SECTION SHOWS THAT ALL ELEMENTS OF
THE STUDIO ARE ISOLATED FROM OUTER SHELL
strips. After filling with cinders, con-
crete was poured and leveled, and lino-
leum or rubber sheet applied.

Where sound isolation is desired from
a relatively quiet room overhead, a sus-
pended ceiling is usually adequate.
Typical construction for this type of
ceiling is shown in Fig. 8. It will be
noted that this type of ceiling construc-
tion has another advantage in that air-
conditioning ducts can be concealed
easily, and duct noise is reduced con-
siderably.

The ceiling, of whatever type em-
ployed, must be high enough so that
lighting equipment can be installed with
ample clearance for microphone booms
and camera cranes, as well as large sets
and flats. Where provision is made to
fly sets and props (elevating them, mov-
ing them on traveling hoists along the
ceiling, and dropping them where de-
sired), the ceiling height requirement is
increased considerably.?

2See ‘‘Pattern for TV Profit,”” Part 2, Rapro
CoMMUNICATION, April, 1952, page 16.
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Studio lighting control equipment may
consist of a simple switch panel, a patch
panel and manual dimmer system, or an
electronically-operated system. Elec-
tronic dimmer boards are coming into
wide use because of their great versatil-
ity and because the control panels are
small enough that they can be located
conveniently. Also, they are now only
slightly more expensive than conven-
tional systems.

Lighting control is an operating func-
tion that is often minimized in im-

FIG. 6. A DETAILED VIEW OF [SOLATOR UNITS

portance. Possibly the best location for
the control equipment would be a sep-
arate booth with a picture monitor and
a view of the studio. Ordinarily, how-
ever, it is located on the studio floor
hecause there is no other place for it. In
a theatre installation, the control switch-
board is often placed in the wings at
stage level. Where it is located close to
the production area, within microphone
range, it is important that silent-operat-
ing switches be employed.

Air Conditioning:

Air-conditioning equipment? for studios
and control rooms is bulky and expen-
sive, but is almost always necessary. The
tendency in recent years is to install
master systems which can be controlled
in such a way as to provide maximum
cooling where it is needed most.

Most heat is generated by the light-
ing equipment in a studio. In order to
estimate the heat load for air-condition-
ing purposes, some figure in the range of
25 to 35 watts per square foot of studio
floor area is usually employed. This
may be changed for color television,
since it is probable that more light will
be required for good color pickup. Also,
if the studio is in a temperate. dry cli-
mate (such as a mountainous area) the
figure given can be reduced somewhat.
The load in a control room is based on
the amount of equipment to be installed.

A figure used very often is that of 1

“~This section was prepared in part by Don V.
Petrone. of Typhoon Air Conditioning Company.
Inc., 794-6 Union Street. Brooklyn 15, N. Y.

ton of air-conditioning capacity per 100
sq. ft. of floor area. Where an audience
is to be accommiodated, 1 ton for each
15 to 20 persons in the audience is added
to the figures.

Chilled-water air-conditioning systems
are most often used for TV plants even
where they are not required by local
ordnances. In many localities, it should
be noted. direct-expansion systems are
prohibited under regulations concerning
places of audience assembly.

Use of the chilled-water type of sys-
tem permits the installation of actual
refrigeration units at any convenient
place, with the fans and air-handling
systems at other points. The chilled
water can then be directed to whatever
group of air units desired, in any relative
amounts desired. Thus, it is one of the
most flexible and easily-controlled sys-
tems. Fig. 9 shows the refrigeration
units being installed at WCAU’s new
radio and television production center
in Philadelphia. Two 200-ton compres-
sors, either of which can carry all the
load on an emergency basis, feed 11
separate air-handling systems which
service various parts of the building.
Note that rubber piping is employed, in
order to minimize vibration transmis-
sion.

The figures given previously for deter-
mining capacity requirements should be
employed only for preliminary estimates,
of course. Final capacity requirements
should be based on the actual heat dissi-
pation to be handled, in addition to the
size of the audience. However, it is not
necessary to provide air-conditioning to
handle the maximum heat loads in all
areas simultaneously. Even when only
one studio is employed, it is unlikely
that all the lights would be turned on at
one time. Most shows utilize one stage

area for the whole production, or move
from one relatively small staging area to
another in sequence. Thus, a factor of
75 to 90%, depending on studio size, is
applied to the maximum heat load from
lighting for a single studio. Where more
than one studio is cooled by the same
diversity system, the factor may be re-
duced to 50 to 70%.

The capacity required can be held to
a mimimum by careful placement of the
mouths of the studio inlet and exhaust
ducts. One method consists of side wall
inlet duct installation, with adjustable
grilles. These are set as low as possible,
considering the interference to their op-
eration that might be caused by other
equipment, so that the heat given off by
the lights collects in a warm air pocket
near the ceiling which is not disturbed
by the supply-air flow. The warm air is
drawn off through exhausts at the ceiling
level, and is cooled and mixed with
about 20% fresh air before being re-
turned to the studio. Care must be taken
that no flats or large props are placed
in front of the inlet duct grilles. This is
sometimes a difficult and annoying
problem.

In another type of system, air is both
supplied and exhausted through duct
mouths on the side walls. Still another
system utilizes Anemostats or equivalent
units, either fixed or movable, which
hang from the ceiling and force the con-
ditioned air downward. Exhausts are
located on the side walls.

Duct systems for cooling control
rooms are similar. However, an air ex-
haust system is ordinarily used to sup-
plement the air-conditioning unit. Air
drawn through the equipment racks is
usually exhausted out of doors, with no
return through the system. Wherever
heated air can be exhausted directly out

FLOOR CROSS-BRACES FOR WPIX STUDIO ARE SUPPORTED ON SPECIAI. JOHNS-MANVILLE
ISOI.ATORS THIS WAS REQUIRED FOR ADEQUATE REDUCTION OF VIBRATION CAUSED BY NEWS PRESSES
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of doors, a saving can be maae on air-
conditioning expense.

One of the main problems encoun-
tered in air-conditioning installations is
that of keeping the noise level low
enough so that studio microphones do
not pick up fan noise or vibration, air
rush, or noise from other studios or
rooms conducted through the ductwork.
Steps which are usually taken to accom-
plish this are as follows:

1) Limiting air velocity to 1,000 ft.
per minute in ductwork within the
studio, and to 500 ft. per minute at in-
let and exhaust grilles. Exhaust veloc-
ities of 300 ft. per minute maximum are
recommended in many instances.

2) Running ducts above suspended
ceilings, as in Fig. 8.

8) Using an internal lining of acous-
tic material in all ducts. This may be
Fiber Glass, Cabot’s Quilt, or some sim-
ilar acoustic blanket material. It may
be necessary in some cases to subdivide
the ducts into two or more parts, each
lined with absorbing material, as illus-
trated in Fig. 8. This lining reduces
noise and vibration from the fans and
from air rush.

4) Sound traps or baffles may be re-
quired in some cases, in addition to the
acoustic lining.

5) Designing the air-handling equip-
ment and the compressor units for mini-
mum vibration and noise. This is ac-
complished by mounting the blowers and
the compressors on sound-isolating bases,
and by employing flexible couplings.

6) Where one main duct serves two
or more studios, the connections to the
main duct should be at least 15 ft. out-
side each studio.

Air filters should be employed exten-

Figs. 1, 7, and 8 reproduced by permission of
Broadcast News.

sively. In urban areas, air is sometimes
filtered as it enters the building and
again as it enters the studio or equip-
ment rack. Even then, it has been found
that grease and soot can accumulate on
equipment. This may, in time, cause
trouble.

The cost of air-conditioning systems
may run from 3500 to $1,000 per ton

possible, the refrigeration units can be
reduced in capacity or eliminated alto-
gether, with significant savings.

Acoustic Treatment:

Probably the most strict and unvarying
requirement in television studio con-
struction is for acoustical deadness,* or
very short reverberation time. This is
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capacity, with the usual figure between
$700 and $800 per ton. A typical studio
40 by 60 ft., without audience seating
provision, may require 20 to 25 tons. If
this studio is the only one served by an
air-conditioning system, the total cost
installed may be about $25,000 to $30,-
000. If it is one of two or more studios,
this cost will be reduced considerably.

Local water conditions and regulations
may permit the use of cool well water
for air-conditioning purposes. If this is
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FIG. 7. ONE WAY TO PROVIDE GOOD SOUND ISOLATION BETWEEN STUDIOS OR FROM NOISE BELOW
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HOW A SUSPENDED CEILING CAN BE CONSTRUCTED FOR REDUCTION OF NOISE FROM ABOVE

brought about by a number of cumula-
tive factors which make TV sound pick-
up different from that of ordinary audio
broadcasting.

There are, ordinarily, more people in
motion in a TV production who are not
connected with the scene being televised,
and they all contribute (albeit inadver-
tently) to the extraneous noise level.
Air-conditioning equipment is not al-
ways as quiet as it should be. Prop men
and stage hands may be moving objects
in preparation for the following scene.
Camera cables dragging or whispered in-
structions may be picked up by a micro-
phone. In order to keep the microphones
out of camera range, they are usually
3 or 4 ft. from the performers,‘ and for
this reason the gain must be turned up
higher. Thus, it can be seen that as high
a ratio of direct-to-reflected sound as
can be obtained requires a non-rever-
berent room, and one in which noises
are minimized by absorption.

Props and flats used as sets are, in
most cases, very live. They may pro-
vide, in themselves, sufficient liveness
for most TV productions. Where more
liveness is desired, it can be obtained
with an echo chamber in the microphone
channel.

Rock wool or Glass Wool blanket, or

*This section was prepared in part by M. ]J.
Kodaras, of Johns-Manville Sales Corporation,
Building Products Division, 270 Madison Avenue,
New York 16, N. Y,
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equivalent products marketed under va-
rious names, are used extensively for
acoustic treatment. This is fastened di-
rectly to studding and is protected by
wire mesh in a studio. Ordinarily, the

ceiling is completely covered and the
wall area is covered from 50% to 100%.
Fig. 10 is a view of a studio at WCAU
in process of construction.

The ceiling

is completely covered with rock-wool
blanket. The walls are covered partially
by strips 2 ft. wide and separated by
2 ft. Blanketed strips on one wall are
directly opposite bare strips on the other
wall.

The blanket strips are self-supporting,
and wire mesh can be eliminated if de-
sired except in the audience areas and
on the lower portions of walls. It serves
no purpose other than protection. They
may also be covered by perforated acous-
tic board, which has little effect on the
absorptive qualities and improves the
appearance.

Control rooms, client’s booths, and
sound locks are usually treated in the
same manner as for radio broadcasting.
Ordinarily, this consists of 2-in. rock-
wool or Fiber Glass blanket covered by
perforated asbestos board. It is applied
to the ceiling and two adjoining walls
except for sound locks where, of course,
it is applied to all surfaces except the
floor and doors. Fig. 11 shows the neat
appearance of this treatment when ap-
plied to a control room.

One disadvantage of perforated acous-
tic board is that the absorptive qualities
are likely to suffer severe deterioration
when the board is painted. After 2 or
3 coats of paint, it is doubtful that any
appreciable absorption is retained, other
than that of ordinary board.

Cost of acoustic treatment varies ac-
cording to the extent of treatment,
studio size, and labor costs. However, a

fairly generous estimate for a studio 40
by 60 by 20 ft. would be around $4,000,
assuming partial wall treatment.

Electrical Requirements:

Because the electrical supply system of
a TV studio is so interrelated with that
of the complete station, this section, pre-

R -

FIG. 10. WCAU STUDIO IN THE CONSTRUCTION STAGE, SHOWING NOVEL USE OF ACOUSTIC BLANKET

panded to consider the power system of
an entire television plant.

Each of the following categories con-
sists of items for which power require-
ments should be considered separately:

1) General light and power circuits,
2) Air-conditioning, 3) Elevators, 4)
Pumps and general house machinery, 5)
Studio lighting, 6) Rehearsal rooms, 7)
Dressing rooms, 8) Studio outlets, 9)

P

Studio control rooms, 10) Projection
room, 11) Dressing room call and other
intercom facilities, 12) Master control
rcom, 13) Rack rooms, 14) Telephone
and other terminal facilities, 15) Main-
tenance shop, 16) Electric clock circuits,
17) On-air rehearsal light circuits, 18)
Paint shop, 19) Carpentry shop, 20)
Prop storage room, and 21) film record-
ing equipment. If all these facilities are
not provided initially, it is a good idea to
plan the power layout so that they can
be accommodated when expansion is
contemplated. It is usually found that
additional service needs arise in any TV
plant that were not anticipated origin-
ally. Inadequate provision for such con-
tingencies in the beginning can be very
costly later on.

Input power service should be 3-phase,
4-wire AC at 120/208 volts, in order to
operate at lowest cost and maximum ef-
ficiency. This is required in most cases
although, where a remote transmitter is
employed at a small station, it is feasible
to operate on 120 volts only. At the
transmitter of such a station, 120/208
should be provided. For economy of in-
stallation and best voltage regulation,
the transformer vault should be located
close to the load-center.

Main distribution panels are required
with sufficient capacity to permit future
expansion, and feeder distribution suffi-
cient to assure maximum dependability

3B. Eichwald & Company, Inc., 237 East 39th
Street, New York 16, N Mr. Eichwald’s
company was the contractor for the erection of the
new TV tower on the Empire State Building,
and handles the design, construction, maintenance,
and operation of all electronic facilities at the
United Nations, as well as TV and radio installa-
tionkand construction for most of the major net-
works.

-
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FIG. 9. AIR-CONDITIONING UNITS BEING INSTALLED AT WCAU. NOTE USE OF FLEXIBLE COUPLINGS
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of operation. Separate feeders should be
provided for general power and light cir-
cuits, air-conditioning and house ma-
chinery, studio lighting. audio and video
power, and emergency power.

Provision for emergency primary
power can be be accomplished by ob-
taining two distinct source connections
from the electric utility company. Emer-
gency engine-driven generators may be
provided for the transmitter. All emer-
gency service should be contemplated
on the basis of minimum to maximum
power requirements during normal load
failure, to provide overall special cir-
cuitry in the basic design.

The general lighting fixtures for offices
and public areas should be chosen in ac-
cordance with the architectural arrange-

incandescent, but they do not give as
desirable a quality of light as do incan-
descent types. Means should be provi-
ded for silent switching and dimming.
Wireways should be planned in relation
to fixture layout and control board loca-
tion to facilitate optimum load center
distribution and installation economy.

Electric clock circuits will depend on
the criticalness of the timing require-
ments. In some localities, the frequency
stability of the AC line voltage will be
sufficient for the station’s requirements.
In others, however, it may be necessary
to employ the time services of Western
Union, IBM, American Time Company,
or a similar organization.

Distribution panels should be posi-
tioned to provide the best load center

FIG. 11. PERFORATED ACOUSTIC BOARD, APPLIED OVER ACOUSTIC BLANKET ON CEILING AND WALLS
OF CONTROL ROOM, AFFORDS ADEQUATE SOUND TREATMENT AND IS PLEASING TO THE EYE AS WELL

ment and color scheme. Choices are
available between flush and suspension-
type lights; incandescent and fluorescent
types; and dircet, semi-indirect, and in-
direct lighting. Special provisions are
usually desirable for entrance, area, and
lobby lighting, and for decorative ef-
fects. On air-Rehearsal signs, step lights.
and exit lights arc usually necessary for
studios.  Special lighting for control
rooms is required to eliminate glare. It
is a good idea to furnish flexible or reel-
type lighting fixtures at equipment racks
to facilitate maintenance.

For studio lighting, there should be
a completely flexible cabling system to
meet the requirements of all types of
shows. Incandescent alone or incan-
descent and fluorescent lights can be em-
ployed. Fluorescent lights have the ad-
vantage that they do not produce as
much heat for a given light output as do

20

location insofar as possible. Circuit-
breakers may be employed entirely, or
may be used on some circuits and fuses
on others, depending on the relative im-
portance of the circuits concerned. For
instance, office lighting circuits may be
fused. Adequate provision for spare
circuits and alterations to load circuits
should be made.

Conduit circuits needed for audio
equipment include those for power sup-
plies, amplifiers, audio consoles, turn-
tables, intercom, cue, and audience reac-
tion audio circuits, sound effects equip-
ment, studio microphones, loudspeakers,
and sound reverberation facilities. Those
for video equipment include power sup-
plies, amplifiérs, cameras, video consoles.
master, studio, and audience monitors.
sync generators, film control equipment,
special effects equipment, and filn and
slide equipment. Thesc need not neces-

sarily be installed in individual conduits.
Many can be grouped and run in ducts
or raceways, thus facilitating mainten-
ance work as well as cutting installation
costs. However, care should be exercised
that mutually-interfering circuits are not
run together. Low-level audio circuits,
for instance, should not be close to those
for AC power.

Intercom circuits required are ordin-
arily extensive, and must be designed
on an individual basis. Special circuits
must be provided for the audio and
video maintenance shop. Outlets at va-
rious strategic places for soldering irons
and test equipment will pay dividends
in faster, more efficient on-the-spot re-
pairs.

Considerable economies can be ef-
fected by specifying standard stock
parts for items of general construction
such as pipe, wire, and outlet boxes.
Standard panelboards, pullboxes, and
similar equipment should be selected
with regard to available space, ease of
installation and maintenance, and ap-
plicability to expansion. These precau-
tions do not generally increase the ini-
tial cost and are likely to save consider-
able time and money at some later date.

All material should meet the standards
of Underwriters Laboratories, Inc., where
these standards have been established.
Care must be taken to ascertain that the
installation complies with local codes as
well as with the standards of the Na-
tional Electric Code, and with the regu-
lations of the local electric company fur-
nishing the power.

All metallic conduit, supports, cab-
inets, and equipment should be grounded
carefully to a common point. Usually,
connections are made to a copper strip
which is then fastened to the building
ground. This may be on the street side
of the water meter.

Separate plans should be made for
power and light circuits and for audio
and video interconnections. This infor-
mation should not be put on the build-
ing plans, but on separate tracings
devoid of details not essential to the
electrical work. There should be included
schematics of special systems (such as
telephone facilities), and any items to
be installed in part. The procedure for
future work should then be indicated
clearly. A logically-planned and coor-
dinated system of circuit numbering for
power and light circuits, with particular
consideration to the many audio and
video cables, will prove to be of great
assistance in avoiding confusion.

Space for present power panels, switch-
gear, and racks should be assigned with
as liberal clearances as are practical,
because this practice simplifies mainte-
nance, replacement, and expansion.

Part 8 will be concluded next month
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TV FILM PROJECTOR

NEW EASTMAN 16-MM TELEVISION FILM PROJECTOR
COMBINES FINE PERFORMANCE AND RELIABILITY

ILMED program material finds an

important place in the schedule of
virtually all television stations. Most
TV advertisers rely on short commercia!
films as the most convenient and inex-
pensive method of presenting their mes-
sages. Kinescope film recordings are lo
television what transcriptions are to
audio broadcasting. News broadcasts.
among others, utilize hoth motion-pic-
ture film and still film : rides extensively.

Althongh 35-mm. film and equipment
is generally satisfactory, it is very much
more expensive than 16-mm. and. for
this reason, the industry has employed
16-mm. almost exclusively. However, a
serious problem in regard to picture
quality has plagued TV users of 16-mm.
equipment in the past. The Eastman
model 250 television projector. shown on
this page, is designed to overcome many
of the factors which contribute to poor
program quality from films. Fig. 1
shows the complete projector assembly.
and Fig. 2 is a view of the upper section.
showing the controls and the film-han-
dling mechanism.

Mechanical Design:

In order to provide maximum reliability,
the basic mechanism of the model 25

projector was employed. The model
25 is a heavy-duty auditorium motion-
picture projector developed for use by
the armed forces. and meets rigid JAN
specifications. Its use was made possible
by reason of its casy adaptability to the
short pulldown requirement of television
projectors.

In these projector mechanisms. the
intermittent is isolated completely from
the sprocket drive. This isolation is
accomplished by the use of 2 synchro-
nous motors, one driving each section of
the mechanism. Such a design was em-
ployed originally to avoid coupling of
shocks from the intermittent to the main
mechanism and the sound system. As
used in the television projector, it
achieves this end and. at the same time,
permits the spring coupling between the
intermittent and its driving motor to be
varied in order to obtain the desired
angular pulldown.

A large shutter, driven by a separate
3.000-rpm 3-phase synchronons motor.
controls the exposure within the retrace
period. The shutter is located in such
a manner as to cut the optical beam at
a position that provides maximum light-
output efficiency. while maintaining a

5% application time. A phasing circuit

FIG. 2. DETAILS OF THE CONTROL PANEL, AND A PARTIAL VIEW OF THE PROJECTOR MECHANISM
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FIG 1. THE NEW
EASTMAN KODAK
MODEL 250 PRO-
JECTOR 1S BUILT
IN AN EXTREMELY
RUGGED FASHION

is utilized to obtain perfect synchroniza-
lion in all sections of the mechanism.

Sound & Optical Systems:

The projector is fitted with an f/1.5 lens,
corrected for aberrations at the recom-
mended working distance, at which the
magnification is 12 times. A 1,000-watt
lamp, provided with a standby, furnishes
ample light for an iconoscope camera.
The system can be adapted for use with
an image orthicon camera also.

In order to prevent image veiling, the
infrared radiation of the lamp is filtered
out. This, with the separately-driven
shutter. permits continuous projcetion
of a single film frame without damage
to any part of the system.

The sound system incorporates a 2-
stage preamplifier with equalization for
slit and coupling losses. Flutter is
claimed to be less than .2% rms; inter-
modulation .8% at + 4 dbm and 1% at
+ 14 dbm, the maximum output level;
and signal-to-noise ratio, 57 db at +4
dbm. Overall distortion with film in-
put is said to be less than 5%.

The lamp voltage, as can be seen in
Fig. 2, is metered and is adjustable con-

(Concluded on page 43)
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BBC PULSED-GLIDE DISPLAYS

PART 1—OSCILLOGRAPH DISPLAYS SHOW PROMISE OF ASSISTING INTERPRE-
TATION OF ACOUSTIC PHENOMENA — By T. SOMERVILLE AND C. L. S. GILFORD*

Since its perfection in 1985, the high-
speed sound-level recorder has been used
universally for most acoustic measure-
ments, and has been satisfactory in many
applications. The instrument has, how-
ever, certain limitations and disadvan-
tages, and it has now been superseded
for most of the BBC’s work by direct-
reading logarithmic displays on a cath-
ode-ray oscillograph. This article deals
with the application of new methods,
developed in the BBC Research Depart-
ment, to reverberation-time measure-
ment and to the study of structural vi-
brations. It describes a new technique
in which the behaviour of the studio over
the desired frequency range is registered
photographically.

HE invention of the high-speed
sound-level recorder, and its devel-
opment as a laboratory instrument by
Neumann in 1935, rendered previous
techniques for architectural acoustic
measurements out-of-date. Before then.
the study of transient effects in audi-
toria was hampered by the necessity for
laborious determination of separate
points on the time-level curve, or photo-
graphic recording of decay curves with
the Duddall oscillograph. Examining
decay curves on a logarithmic scale for
reverberation times as short as a frac-
tion of a second was not then practical.
although it is now commonplace, nor
could the fine structure of reverberation
curves be observed.
The high-speed recorder is still used
for most routine measurements. How-

*Engineers, British Broadcasting Corporation,
Nightingale Square, London S.W. 12, England.
This article appeared in the BBC Quarterly also.

FIG. 1.
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ever, it has certain limitations, some of
which cannot be overcome. In the first
place, the maximum writing speed of
recorders of this kind is limited. The
Neumann Pegelschreiber, which utilizes
magnetically-operated friction clutches,
has a maximum writing speed of 300 db
per second for a 50-db scale width. The
Bruel and Kjaer recorder?® recently intro-
duced has a performance figure of 1,000
db per second, obtained by the use of
direct electromagnetic forces on the re-
cording pen, in place of an electro-
mechanical servo system. Unfortunately,

ords increases greatly the total ’tlme of
measurement. The permanency of the
written record, though occasionally an
advantage, is seldom necessary for rou-
tine measurements.

The system to be described, in which
cathode-ray tube displays are employed,
was developed to overcome the disad-
vantages and limitations of |electro-
mechanical recording instruments.

Possible Techlniques:

The first attempt of the BBC to devise
a means for obtaining a direct reading of

SPEAKER

MICRO=|
PHONE |

F1G. 2. BLOCK DIAGRAM SHOWING HOW THE EQUIPMENT IS SET UP FOR OBTAINING THE DISPLAYS

this system introduces considerable ex-
tra weight in the form of permanent
magnets. Moreover, in any servo system
in which displacement is proportional to
control, hunting can be avoided only by
good design and careful maintenance.
There are disadvantages also in the fact
that the apparatus produces records
which require subsequent analysis. In
many applications, the analysis of rec-

1P, V. Bruel and U. Ingard, “A New High-
Speed Level Recorder,” ]ASA 21, (1949) page 91.

EQUIPMENT USED WITH SPEAKER, MICROPHONE, AND CAMERA FOR THE PULSED-GLIDE TESTS

reverberation time was made by C. G.
Mayo of the Research Department in
1946.2 The objective of his reverbera-
tion meter was to integrate the sound
level vs. time during the whole period of
the decay, and to compare this integral
with the initial steady-state level. This
device did not fulfil expectations since
the steady-state level depended upon
both the direct and reverberant sounds,
whereas, for a correct measurement, the
reverberant sound only should be taken
into account. Therefore, the meter was
inaccurate unless the microphones were
remote from the sound source. An im-
proved system, in which the integral
over a short period of time after the
cessation of the source was compared
with the integral over the remainder of
the decay, was experimented with sub-
sequently. The apparatus was rather
complicated and heavy, however, and
was sensitive to supply voltage fluctua-
tions. Also, it had in common with relay
methods employed in the early 1930”s
the limitation that only the decay as a
whole, not in fine structure, could be ex-
amined conveniently.

There are two alternative possibilities
for obtaining CRT displays useful for

*C. G. Mayo, R. H. Tanner, and W, Wharton,
Rritish Patent 652,384,
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the purpose. An increasing-gain ampli-
fier described by Tak® provides for the
display of an exponential decay as a
horizontal line by the suitable adjust-
ment of a time-constant. The time-con-

FIG. 4. THE MODIFIED OSCILLOGRAPH CAMERA

stant setting is a measure of the rever-
beration time. Since the display must
he adjusted to correspond with a fixed
reference direction, measurement by this
means is a matter of trial and error.

The second possibility is the develop-
ment of a logarithmic amplifier providing
a rectified output, so that a trace iden-
tical in form with that produced by the
high-speed level recorder could be ob-
tained on the CRT. By this means, a
fixed trace can be compared for purposes
of reverberation measurement with an
adjustable reference slope, and the use
of a persistent oscillograph screen per-
mits setting the reference line in one
operation, This method showed obvious
promise, since no trial and error would
be necessary, and for that reason it was
followed up.

Logarithmic Display:

The apparatus for producing the re-
quired logarithmic display has been de-
scribed in detail in papers by Mayo and
Beadle.4, 5 Fig. 1 shows the experimental
apparatus used for reverberation meas-
urement, and Fig. 2 is a block diagram
of the experimental equipment chain.
The source of sound is a loudspeaker ra-
diating pulses of warbled tone. The
pulses are usually comparable in length
with the reverberation time, but wide
variations in length are permissible with-
out affecting results. Other sound sources
have been investigated carefully, such as
white noise and pistol shots, since they
are favoured for reasons of simplicity
hy other workers in the field. They give
results identical with the warble-tone
results if, and only if, they are used in
conjunction with bandpass filters 1/3 oc-

SW. Tak, Philips Technical Review 8, (1948)
pages 82 to 88.

1C, G. Mayo, D. G. Beadle, and W. Wharton.
“Equipment for Acoustic Pulse Measurement,”
Electronic Engineering, Nov. 1951.

5C, G. Mayo and D. G. Beadle, “Equipment for
Acoustic Measurement,” FElectronic Enginecring,
Dec. 1951,
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tave wide or less. The warble tone source
gives equal results with either octave or
1/3 octave filters, and has been found to
provide better correlation with subjec-
tive assessments than other methods
using octave filters.

Microphone signals are passed to the
logarithmic amplifier where, after linear
preamplification, they are passed through
octave filters connected between the pre-
amplifier and logarithmic stages. The
DC output of the logarithmic stages is
applied to the vertical plates of an occil-
loscope through its direct-coupled ampli-
fier. The horizontal deflection plates are
fed a time-base of variable speed, trig-
gered by the finish of the tone pulse.

A goniometer, shown in Fig. 3, is at-
tached by bayonet fasteners to the front
of the oscilloscope. Parallel reference
lines are engraved on the graticule, which
is aligned with the trace by turning the
projecting vernier knob. The reverbera-
tion time can then be read directly from
the scale appropriate to the calibration.
Three or four successive pulses are
usually sufficient for an individual rever-
beration-time determination.

Reverberation times below 0.1 sec,
have been measured with this apparatus.
The writing speed can be varied over
very wide limits. It is possible to meas-
ure reverberation times in small scale
models, provided due regard is paid to
the lower frequency limit.

Calibration:

The overall calibration and performance
of the system can be checked by means
of a decay calibrator, as described by
Mayo and Beadle (loc. cit.). This in-
strument provides an accurately expo-
nential decay at a level suitable for ap-
plication to the logarithmic amplifier in-
put. TIf the apparatus is working cor-
rectly, the oscilloscope trace will be a
straight line whose slope can be changed
independently by altering the decrement
of the original decay or the time base
speed. The decrement, which is adjust-
able for discrete values corresponding to
reverberation times of .2. 4. 1. and 2
seconds, is set to the value judged most
suitable for the room, and the gonio-
meter is adjusted to read the same figure
on one of the scales. Then, the time
base is set to bring the slope of the line
parallel to the graticule lines, thus com-
pleting the calibration.

An alternative method of calibration,
which is less convenient but capable of
better accuracy, makes use of the fact
that the tone pulser is designed to pro-
vide accurate pulse lengths from .1 sec-
ond to 2 seconds. It can be seen that
rectangle ABCD, in Fig. 8, is marked
centrally on the goniometer graticule.
In order to calibrate the device, the log-
arithmic amplifier output and the os-
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cilloscope time base speed are adjusted
independently so that 1) the insertion
of a 50-db attenuation moves the trace
produced by a steady tone from AB to
DC, and 2) the length of, say, the 1-
second pulse is equal to AB. The rever-
beration time can then be read directly
from the second scale of the goniometer.
Other pulse lengths are used in calibrat-
ing to the other scales.

Pulsed-Glide Displays:

When investigating room acoustics, it is
necessary to know not only the varia-
tions in slope along a time-decay curve,
but also the variations in slope as a func-
tion of frequency. All methods of meas-
urements so far have been restricted to
the measurement of reverberation time
at a few selected frequencies or bands.
It should be obvious, however, that a
complete panorama showing the charac-
teristics at all frequencies simultaneously
is most desirable. This has been accom-
plished in loudspeaker tests, by Shorter,?
but the methods applicable to loud-
speakers are useless in room-acoustic
work. where the decay times extend to
seconds.

While this paper was being written, F.
J. Leeuwen” published an interesting
method of obtaining continuous rever-
beration-frequency diagrams by the use
of a level-recorder. In this method, how-
ever, the reverberation time at each fre-
quency is represented by the length of a

FIG. 3. SCOPE WITH THE GONIOMETER ATTACHED

vertical line, and the shape of the decay
curve is not shown.
(Continued on page 43)

oD, E. L. Shorter, “Loudspeaker Transient Re:
sponse,”” BBC Quarterly, Vol. 1, No. 3, October,
1946,

“F. J. Leeuwen, “Een Automatisch werkend Na-
glameettoestel,” Tiidschrift van het Nederlands
Radiogenootschap XVT1, Jan. 1, 1951, pages 13
to 36.
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~swith fhe leaos? TV eguipmen’t

-VHFor UHFY

4 PROGRAM SERVICES

—no local studios needed!

" Network programs
Local films (16mm)
) Stills”” from local slide projector

Test pattern from monoscope
(including individualized station
pattern in custom-built tube)

THIS PICTURE ILLUSTRATES
what we think is the minimum equip-
ment a TV station should have to start
with —and earn an income. The arrange-
ment can handle any TV show received

from the network and provides station
identification and locally inserted com-
mercials as required. In addition, it offers
an independent source of revenue—by
including film and slide facilities for
handling local film shows and spots, or
network shows on kine recordings.

The BAsIC Buy includes: A transmitter
and an antenna (necessary for any TV
station); monitoring equipment (re-
quired by FCC); film and slide equip-
ment (for local programs—and extra
income); monoscope camera for repro-
ducing a test pattern of known quality
(important for good station operation
and as an aid to receiver adjustment);
and a control console that saves operator
time and effort (it enables one technical

man to run the station during nearly
all “on-air” perjods).

RCA'’s BAsIC BUY can be used in combi-
nation with any RCA TV transmitter
and antenna, of any power— VHF or
UHF. Matched design and appearance
make it easy to add facilities any time
(you need never discard one unit of a
basic package). And note this: RCA BASIC
UNiTs ARE IDENTICAL To THE RCA
UNirs USEp IN THE BIGGEST TV
STATIONS!

RCA’s BasiC Buy is already being
adopted by many TV station planners.
Let your RCA Sales Representative
work out a flexible package like this for
you—show you how to do the most with
the least equipment!

This is what the BASIC BUY includes!
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Hz'gb Fidelity at Low Cost with a

NEW SPEAKER SYSTEM

INEXPENSIVE 5-INCH SPEAKERS IN

THIS SMALL

ENCLOSURE PROVIDE WIDE-RANGE REPRODUCTION

HOSE who attended the meeting of

the Radio Club of America in New
York City on May 22 witnessed and
heard a most remarkable demonstration
of a high-fidelity speaker system de-
veloped by Dr. Jordan J. Baruch and
Henry C. Lang of the M. 1. T. Acoustics
Laboratory. Dr. Baruch, in his very in-
teresting talk, described the system as
“the embodiment of a principle, just as
the Model T Ford epitomized a principle
in its time.” He was referring to the con-
cept that true high-fidelity performance
can be achieved at extremely low cost.

The Baruch-Lang system employs
four 5-in. cone loudspeakers in the en-
closure shown in Fig. 1 to cover the full
audio range without crossover networks.
In a space hardly larger than a shoebox,
the assembly radiates .1 acoustic watt
(a deafening level in an ordinary living
room) at 3% distortion. Response is
flat within =3 db from 40 to 12,000
cycles, and the high-frequency angular
dispersion is about 75°. Good response
is maintained out to 15,000 cycles when
the speakers are flush-mounted on the
front of the enclosure.

The demonstration simulated the re-
sults that could be obtained in the home
with an FM receiver driving this speaker
system. High-quality tape recordings
were employed as a source of program
material. The output of the studio-type
tape machine was fed to a miniature FM
transmitter, whose signal was picked up
by a Zenith Major receiver. The only

change in the set was a modification to
the output transformer. When the audio
output was applied to the speaker sys-
tem, it produced ample volume for the
auditorium, which was considerably
larger than any living room. Efficiency
of the speaker system is about 5%, so
that 2 watts input produces the full
rated output.

During the course of the demonstra-
tion, the output of the tape machine was
fed directly to a standard audio ampli-
fier of expensive design, and then to
the speaker system. The difference in
quality was so slight as to be barely dis-
tinguishable. Both were astonishingly
good.

Dr. Baruch described the enclosure as
a modified acoustic phase inverter.

Rather than a conventional port, how-
ever, an array of small holes is employed
to tune the box, as is shown in Fig. 1.
Fifteen holes 15/32 in. in diameter pro-
vide the requisite port area for the
Y5-cubic foot volume of the box. Be-
cause the holes are distributed over a
large area, the radiation impedance of
the array is equivalent to that of a 21-in.
cone. With the enclosure mounted in
a corner consisting of any two planes at
right angles, this effective piston area is
quadrupled.

A single speaker of large cone size
would have provided low-frequency per-
formance equivalent to that of 4 small
speakers. However, the small speakers
have better high-frequency response and

dispersion than a large single-cone
speaker, and the four are considerably
less expensive than a large coaxial
speaker. The speakers employed are
standard low-cost replacement units,
modified to meet the requirements of the
system. Dr. Baruch did not explain the
modifications in detail, but said speakers
of the modified design can be manufac-
tured at lower cost than the |original
model.

Optimum dimensions of the| cabinet
and of the holes, as well as the configura-
tions of the holes and the speakér array.
are determined by the characteristics of
the particular speakers used. T ‘us, each
system of this type must be designed as
a whole. Any given speaker requires a
cabinet of specific proportions land di-
mensions in order to provide optimum
results. For that reason, it is not recom-
mended that the cabinet described here
be used with any speakers other than
those designed for it. No exact date was
given for the availability of the modified
speakers, but it was stated that they will
be produced commercially in the near
future.

Although the enclosure dimensions are
fairly critical, Dr. Baruch felt that no
special manufacturing procedures would
be necessary to maintain the 10% toler-
ance range he specified. The enclosure
can also be fabricated of plastic at low
cost and with excellent results. He esti-
mated that the complete speaker system
and enclosure could be sold at a con-
sumer price of about $20.

An important advantage of this design
is that the enclosure can be placed
almost anywhere in the room, since a
3-angle corner is not required. It can
be mounted anywhere on the floor or
ceiling against a wall, or in the corner
between two walls at any height. The
only restriction is that there be at least

(Concluded on page 44)
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CONSTRUCTION OF THE BARUCH.LANG SPEAKER ENCLOSURE.

FIG. 2. HOW THE SYSTEM CAN BE INSTALLED !N A RADIO-PHONOGRAPH CABINET
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CHICAGO: BIG NEWS WAS HI-FI

ASSURED PROFIT SPURS MANUFACTURERS, ATTRACTS DEALERS, AS PUBLIC
INTEREST GROWS IN CUSTOM EQUIPMENT FOR RECORDS, TAPE, FM RECEPTION

OMETHING new was added to the

Parts Show at Chicago this year, and
it sent the manufacturers. reps, and parts
jobbers back home with more new ideas
about stepping up sales and profits than
they have picked up at this annual event
for many a year. This refers, of course
to equipment for high-fidelity reproduc-
tion from records, tape. and FM broad-
casting.

Checking back on the displays. meet-
ings, and discussions, this was the most
important Parts Show since the war,
thanks to high-fidelity, for otherwise it
would have been a dull and unimportant
affair. It should be noted, however, that
the most spectacular display in the Show
was that of Amphenol products, on the
5th floor, and they were not related di-
rectly to audio equipment!

Revolution:

Orthologically, it may be incorrect to
apply the term high-fidelity to the new
equipment offered for improved audio
reproduction. But the words have been
used so widely that they have stuck, and
it’s too late to make a change now.

The high-fidelity idea represents a
simple yet revolutionary departure from
the old concept of putting a radio re-
ceiver, record-player, and loudspeaker in
a single cabinet. Cabinets, whether of
console or table model size, have always
put a limitation on the size, cost, and
performance of the units mounted in
them. Eye-appeal, not ear-appeal, be-
came the manufacturers’ primary con-
sideration.

Thus, from year to year. the quality
of reproduction deteriorated until the
performance of current AM table models
is about on a par with the mechanical
phonograph cira 1910.

Meanwhile, FM broadcasting, LP rec-
ords and magnetic tape came along in
that order, opening up new possibilities
for musical entertainment at home and
making people realize. by comparison.
how awful AM table model radios had
become.

Of course, high-fidelity is a relative
term only. But the reproduction from a
moderately-priced installation compris-
ing an FM tuner, record-player. ampli-
fier, and a good loudspeaker in a proper
cabinet, is so far superior to a conven-
tional AM table set that, relatively, the
performance seems high-fidelity indeed!

Furthermore, the idea of buying sep-
arate units of equipment eliminates the

cabinet problem. Now, the appearance
of a high-fidelity custom installation, if
indeed the equipment is in evidence at
all, is entirely a matter of the individual
owner’s taste and ingenuity.

And there is the advantage of flexibil-
ity in the selection of the units as to
size, design, performance, and price. as
well as the possibility of replacing or
adding separate items of equipment
from time to time.

So the public is discovering. at long
last, that what counts is the musical
quality produced by the loudspeaker.
And as more and more people hear fine
music from FM, records, and tape, the
volume of sales of high-fidelity equip-
ment climbs accordingly.

The Price Problem:

Inevitably, the matter of prices and dis-
counts came up at the Chicago Parts
Show. The questions were asked: 1) How
can dealers and servicemen buy high-
fidelity equipment from parts jobbers
when the parts jobbers are giving net
prices to consumers, and 2) what right
has a parts jobber to sell consumers any-
way?

The parts jobbers replied bluntly to
the effect that: 1) dealers and service-
men don't sell hi-fi equipment, so it’s not
necessary to protect them on discounts,
and 2) since they don’t want to sell this
type of merchandise to consumers there
is no reason why the parts jobbers
shouldn’t. As for the legitimate, estab-
lished custom installation companies,
they buy in sufficient quantities to order
direct from manufacturers, at jobber
prices. Besides, the mail order houses
sell at net price to everyone, so that list
prices have become purely ficticious, and
the sooner they are dropped entirely, the
better for everyone. It’s a good thing
this matter came up, because it cleared
the atmosphere for all concerned.

A related subject that came up for dis-
cussion was the entry of camera stores
in the hi-fi field. The parts jobbers don’t
like the idea. There has been talk of
boycotting manufacturers who sell them.
but of course that is not the answer.

It was probably Revere’s tape re-
corder that started them off. Revere,
one of the leading manufacturers of 16-
mm. cameras, sells directly to dealers.
Thus, they had ready-made distribution
for their tape recorder which, inciden-
tally, is outstandingly good in its price
class. Now it looks as if many of the
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camera stores are going to expand into
carrying complete hi-fi lines.

What worries the radio trade is that
the camera stores most likely to move
into the hi-fi field are those who nse the
“professional discount” as consumer-
trade bait. But they do not give their
customers the technical service that is
available at stores which maintain retail
prices.

Since hi-fi is not a cash-and-carry-and-
don’t-ask-questions business, it is prob-
able that if people can’t get the help and
information they want, they’ll go where
they can.

Next New Idea:

Actually, the type of store most likely to
succeed on a larger scale than those now
operating will be the kind that handles
both records and equipment. So far, the
audio specialists have been afraid of rec-
ords, and the record stores have been
completely indifferent to the idea of sell-
ing equipment. But the combination is
bound to come, because each would help
the other.

Traveling Demonstration:

At Chicago, Electro-Voice unlimbered a
new and powerful piece of hi-fi promo-
tion in the form of a huge trailer, elab-
orately fitted out with audio equipment.
and big enough to hold a considerable
audience. Idea behind this venture is
that the only way to sell high-fidelity
reproduction is to give people a chance
to hear how much entertainment it pro-
vides. So they are going to send this
audio - demonstration - room - on-wheels
around the Country, along with a crew
of men who know music and equipment.

Before the end of the Parts Show.
Electro-Voice had enough requests from
stores specializing in high-fidelity to keep
the trailer on the road for months to
come. Plan is to have a dealer run ad-
vance promotion in his local newspaper.
Then the trailer will be parked in front
of the store so that demonstrations and
sales can be tied together. Or, where an
auditorium is available, the trailer can be
parked outside, and wires run in to loud-
speakers on the stage. This idea has
endless possibilities, and should prove
the most effective means of hi-fi promo-
tion so far devised.

West Coast Companies:

It looks as if the West Coast companies
(Continued on page 35)
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EWS AND FORECASTS

A very interesting plan of municipal
radio operation is represented in
the Kansas City system. It may serve
as a pattern in other cities when they
prepare to replace existing facilities. It
was laid out by Roy De Shaffon, Super-
visor of Communication. who is one of
Lhe pioneers in police radio. He had the
oppartunity to engineer the system in
the light of some 21 years’ experience,
and to modernize the old system in
every detail. A complete account of this
wnique setup. which serves the Police
and Fire Departments, Board of Public
Works, Health Department. Liquor Con-
trol. and Welfare Department, will be
published next month.

Radio at High Speed:

Incidentally. Roy De Shaffon’s system
is generally credited with the fastest ac-
tion ever achieved by the use of radio
communication. Not so long ago. a
lone bandit held up the bank at Bluc
Springs. Mo. The police got a descrip-
tion of him from a bank employce. set
up road blocks, and began checking all
points where he might have made a
getaway. Finally, at the Kansas City
Municipal Airport. they found that a
man fitting the description of the bandit
had bought a ticket for St. Louis. How-
ever, the plane had left some time
carlier.

Roy got a message to St. Louis by
the interzone CW radio telegraph just
two minutes before the plane landed.
The St. Louis opevator called the patrol
car nearest the Lambert Airport. and
the police reached the plane just as the
passengers were walking down the ramp.
They identified the bandit, found the
mouney and a gun in his bag. and arrested
him. One minute later, and he might
have escaped!

Turnpike Communication:

Bonds have been offered to construct
a throughway across Ohio. as an exten-
sion of the Pennsylvania Turnpike. A
similar project is underway in New Yark
State, and Massachusetts is making
plans for such a highway. About $2%
million will be spent for radio communi-
cation facilities. And this is only the
heginning.

The systems will call for top engineer-
ing talent, and the finest equipment.
They will probably follow the general
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pattern of the Pennsylvania Turnpike
system, using multiplex microwave re-
lays in combination with VHF communi-
cation with the mobile units.

Low-Power Industrial Radio:

An examination of license applications

" shows that, while the light-weight, hand-

carried units were originally brought out
for the low-power industrial service, the
majority of these sets are being bought
as adjuncts to the various publie safety
systems. Explanation is that 10-watt
mobile units are more practical and
much less expensive to maintain, except
where the transmitter-receiver is to be
actually hand-carried.

However, the low-power units have
proved to be of utmost value for fire-
fighting. flood patrols. and in disasters
where cars cannot go. Game wardens
are using them extensively. Police de-
partments and public utilities are buying
them in substantial quantities. The use
of dry cells is generally preferred. rather
than storage batteries.

Split-Channel Operation:

The frequency-coordinating committee
of the petroleum industry is actively in-
vestigating the possibilities of split-chan-
nel operation on 30 to 50 mec. Since
channels in that bhand are now 40 ke.
wide. this would mean operating on 20
ke. While no final report is available.
the tests which have been conducted in-
dicate that this can be done successfully.

H-33 Handset:

Those who have used them like the Sig-
nal Corps H-83 handset much better
than the heavier, standard type. It fits
the hand comfortably. and delivers excel-
lent speech quality. When it is available
in quantity for commercial use. it may
well hecome the preferred design for
mobile use. Some kind of a special hang-
up box will he reauired hecause of the
light weight and shape of the H-88.

Registry of Public Safety System:

Aunual revision of our Registry of Pub-
lic Safety Systems is being completed.
and copies will he ready for mailing
carly in July. Listings include all munie-
ipal. county, state. zone. and interzone
police systems, and fire. forestry. special
emergency, and highway maintenance
systems. Complete addresses, call letters.

frequencies, number of mobile units, and
make of equipment are shown. Practi-
cally all have new call letters.

The work of revising our series of
Registries has grown to the point where
we are reminded that, if the FCC seems
to move a little slowly, or makes a mis-
lake once in a while, it shouldn’t be
criticized too severely! Additions, dele-
tions, and changes in the Regigtries arc
made directly from copies of station li-
censes in the FCC files, and the volume
of these records has expanded to an al-
most unbelievable extent during the
past two years. Nevertheless, when we
run into complication in takinglwoﬂ' data
for the Registry listings, we find that
most of the confusion is due to inaccura-
cies in supplying information to the
Commission. rather than to errors made
by the staff in the file room.

Reorganization:

Liuk Radio Corporation has filed a vol-
untary petition in bankruptcy‘, and is
now undertaking a reorganization to
protect its creditors and to assure con-
tinued service and replacement parts for
Link equipment.

IRE Vehicular Group:

New officers for the IRE Professional
Group on Vehicular Radio are: chair-
man, Frederick Budelman. Budelman
Radio Corporation, Stamford. Conn.,
succeeding Austin Bailey; vice chairman,
Waldo Shipman, Virginia Gas Transmis-
sion Corporation, Falls Church, Va.;
treasurer, George M. Brown. N. Y. Cen-
tral Railroad, 466 Lexington Avenue.
N. Y. C. The national conference held
by this Group in Chicago last year was
so successful that plans are being for-
mulated now for a 1952 session. It
may be in Washington, but the location
has not been settled yet.

Business Notes:

A west coast parts and service depart-
ment lhas been opeued by Motorola at
811 South B Street, San Mateo. Calif.
John Jipp, former sales manager for
Motorola in the Southwestern area. will
be in charge. He will be succeeded there
by Ed Falls, who has been zoue manager
in Southern California.

Radio Paging:

The initial success of radio paging indi-
cates that this service will be expanded
on a wide scale. Operating as a common
carrier on 43.58 mec., this is a one-way
system, with a main station transmitting
to subscribers who carry tiny pocket re-
ceivers. The first setup of this sort is
that of Telanserphone. Inc., 224 E. 38th
Street, New York. Transmitter input of
500 watts is authorized by the FCC.
(Continued on page 43)
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VHE-UHF TURNPIKE RADIO SYSTEM

PART 2: PHASING INTERFERENCE — FUNCTIONS OF RELAY CONTROLS — HOW
THE SYSTEM IS MAINTAINED — By DOUGLAS N. LAPP AND ARDEN B. HOPPLE
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TWO VHF-UHF INSTALLATIONS, WITH STATION A AT THE LEFT, AND STATION B AT THE RIGHT

Mid-Point Reception:

N any mobile radio system where

identical signals are transmitted from
two or more fixed stations on the same
channel, the mobile units pass through
areas where the signals are of equal
strength. Reception in these phasing
areas, unless special measures are taken,
is often reduced to unintelligible hash.
For example, with reception on 150 me..
a car antenna moving at 70 mph. trav-
cls approximately 40 wavelengths per
second.

This is not only a factor in car re-
ception, but it can introduce unusual
effects in reception at a relay receiver
during transmission from a car traveling
at high speed.

We encountered this problem on the
original Pennsylvania Turnpike radio
system, although the interference was
negligible because we were operating
down at 30 me. At 159 mec., we found
it to be much worse. Various solutions
were attempted, but experience indi-
cated that additional circuitry created
new uncertainties of operation that off-
set any advantage they afforded.

Finally, we decided against the use of
any method that would introduce new
possibilities of electrical or human fail-
ure, and worked out an arrangement
that gives intelligible reception at prac-
tically any point along the Turnpike
where signals of equal strength are re-
ceived from two fixed stations. En-
gineers who come to observe the opera-
tion of the Turnpike radio system have

been surprised at the relative freedom
from phasing interference, which is in-
deed exceptional.

Briefly. the method employed is this:
The problem was solved by a practical
approach and investigation, rather than
tackling it from the theoretical angle.
Iield tests indicated that two factors
contributed 90% of the hash. They
were:

1. Differences in the frequencies of
adjacent VHF transmitters (east and
west). This could result in a combina-
tion of low-frequency beats that essen-
tially destroyed the voice reception.

2. Wide differences in deviation (8 to
+ ke) of adjacent VHF transmitters
carrying the same message.

Both these major contributors of hash
were minimized by improving the con-
trol of the oscillator and phase modula-
tor stages. It should be noted that the
original VHF transmitters used tempera-
ture ovens on the crystal units while
thesc tests were in process. but this was
not sufficient for effective control of the
dual problem.

Routine maintenance keeps these two
important circuits under control, and
has successfully overcome what appeared
at first to be a serious operational diffi-
culty.

Relay Operation:

In the process of relaying signals along
the Turnpike for re-transmission to the
cars and fixed stations, the system must
perform certain essential operational
functions. The means for achieving them
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can be made clear by explaining just
what takes place when transmission is
initiated at a car or fixed station. The
accompanying block diagram represents
the circuit elements at any of the relay
installations:

1. When a mobile transmitter or fixed
station goes on the air, its 155.67-mc.
carrier is received by VHF receiver at
the relay station A.

2. Reception of the VHF carrier aetu-
ates a carrier-operated relay which
turns on a 4,200-cycle tone generator,
and closes a relay to turn on the VHF
transmitter at statien A, to re-transmit
on 159.21 me. the voice signals from the
mobile transmitter.

3. At the same time, the 4,200-cycle
tone modulates microwave transmitter
A, and the tone is transmitted east and
west. Operation of the entire UHF
chain is almost instantaneous, and nor-
mal press-to-talk operation is achieved.

4. Reception of the 4,200-cycle tone at
station B operates a tone receiver which

RCA MULTIPLEX UHF TRANSMITTER-RECEIVER
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‘THE CONESTOGA RELAY STATION, WITH THE
ASSOCIATED VHF ANTENNA IN THE FOREGROUND
closes a relay to turn on the associated
VHF transmitter. The voice signals,
with the tone filtered out, are then trans-
mitted to cars and fixed stations on VHF
in the area served by station B.

5. The tone receiver relay at station B
locks out its VHF carrier-operated relay
lo eliminate the possibility that another
signal picked up on its VIHF receiver
would gain control of the system. (At
station A, no signals are being received
on the microwave voice channel from east
or west. Therefore, local operation is
controlled by the VHF receiver relay.)

6. The VHF carrier-operated relay at
each relay station is so designed that the
stronger the received signal, the faster
the relay operates. Thus, a signal re-
celved simultaneousiy by two relay sta-
tions takes control at the point where
the signal is stronger. If the operator at
some other VHF transmitter snaps on at
the end of a transmission, the relay may
stay closed, even though the signal is
weak. As a result, reception of his trans-
mission may be noisy. The receiving
operalor will then say: “Ten-nine.” (Re-
peat your transmission.) When the
message is repeated, the louder signal
will take over. (Operating instructions
call for a 38-second interval betwecen
messages.)

7. At each relay station, there is a
timing circuit which limits VHF voice
transmission to 1 minute. This action
is initiated when the VHF carrier-oper-
ated relay is closed at the station where
the signal originates. The purpose is
two-fold. The system cannot be tied up
in case 1) the carrier from a VHF trans-
milter is kept on the air accidentally, or
2) by any malfunction of equipment, as
in the case of an ocscillating receiver,
because the timing circuit locks out the
local VHF receiver until the source of
interference is removed. Meanwhile, the
rest of the system continues to function
normally.

8. 1f the microwave receiver at any
relay station becomes inoperative, due to
the loss of the transmitted signal or any
other failure, a relay-operated squelch
quiets the receiver, so that noise is not
passed along the relay chain.

Thus, it will be seen that circuits al
the relay stations perform the functions
necessary to meeting the second and
third basic requirements of accepting
VIIF signals at only one point. and lock-
ing the relay system aganst interference
between two VHF transmitters, as speci-
fied in Part 1 of Lhis article, published
last month.

YTV

=

IXTIE

BEN SR BESA ARG SRS REaD &

o S T
R R
AR 803 1-‘?&*
E‘E&"‘ ...f-u“ﬁs}:- 4 %

A DIFFERENT TYPE OF TOWER WAS 'INSTALLED
FOR THE MICROWAVE ANTENNAS AT GATEWAY

System Notes:

The modulation band of the microwave
lransmitters is == 150 ke. (The program
channel response is == 1 db from 300 cy-
cles to 80 ke.) This carries transmissions
from the various sources as follows:

1. Voice signals from the fixed and
moble stations are on 300 to 3,000
cycles.

2. Control signals for the VHF trans-
mitters are on 4,200 cycles.

3. Teletype signals are on 7,200 cycles,
with a 150-cycle bandpass using ampli-

LEFT: - OPPOSITE POLARIZATION 1S USED FOR THE UHF ANTENNAS AT

THE 'EVERETT MAINTENANCE BUILDING.

RIGHT: THE DUAL OPER-

ATING POSITION AT EVERETT, THE MID-POINT OF THE RELAY SYSTEM

www americanradiohistorv com


www.americanradiohistory.com

ABOVE: THE STATE POLICE HEADQUARTERS BUILDING AT BEDFORD.
LEFT: THE OPERATOR'S POSITION AT THE BEDFORD BARRACKS. AN
RCA VHF TRANSMITTER-RECEIVER UNIT IS INSTALLED ON THE DESK

tude modulation. The teletype operates
with no signal as “mark,” and signal for
“space.” Standard teletype subcarricr
tone generators and receivers are em-
ployed, with special Raymond Rosen
power supply and relay panels, operating
model 15 teletypewriters.

4. The administrative voice channel
operates on a 15.8-kc. subcarrier.

The relay system is divided at Tussey
Mountain, where all signals from VHF
and microwave stations, both east and
west, are transmitted to the operating
position at the Everett Maintenance
Building. Signals from the east are
received and demodulated at Tussey,
and reinserted on the north leg to Ev-
erett on an 11.5-kc. subcarrier. Signals
from the west are demodulated at Tus-
sey and are reinserted at voice frequen-
cies on the same leg to the Everett
station.

The photograph of the operating posi-
lion at Everett shows two loudspeakers.
A neon glow-lamp on each speaker shows

AT NEW CUMBERLAND, THE VHF UNIT AND CON-
TROLS ARE MOUNTED IN THIS SIMPLE MANNER

whether signals are coming in from the
east or west.

Eastbound transmissions from Everett
to VHF fixed and mobile receivers and
microwave stations go to Tussey on
an 11.5-ke. subcarrier. At Tussey they
are demodulated and reinserted at voice
frequency on the eastbound relay. West-
bound transmissions from Everett go to
Tussey at voice frequencies. Then they
are received and reinserted at voice fre-
quencies on the westbound relay.

Signals to operate the VHF transmit-
ters in the eastern section of the relay
are transmitted on 4,600 cycles from
Everett to Tussey, from which the 4,200-
cycle control signal is sent east. Signals
going west are transmitted on 4,200
cycles from Everett to Tussey, and are
carried west on that same frequency.
This arrangement permits the operator
at Everett to select the direction of
messages which he originates.

The microwave link going into Harris-
burg, however, is a spur, and operates
in the same way as the other stations.

One of the accompanying photographs
shows the microwave transmitter, re-
ceiver, and channelizing equipment at
Valley Forge. Similar units are in-
stalled at the relay stations. Additional
views are not available because the
equipment was not photographed prior
to installation.

The RCA transmitter and exciter
panels are at the top, with the receiver
and test jacks below. Next down is the
Lenkurt channelizing equipment, and
the power supply. Each transmitter ha<
an Eimac 4X150 for the output. Alto-
gether, 80 of these tubes are used in the
relay system, operating continously. It
is interesting to note that, at this time
of writing, they have been in use for 8
months without a single failure. In fact,
the outage time due to failures in the
equipment at any point in the system
has been less than .00009% in the last
10 months.

Because of the heavy volume of traffic
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over the Turnpike system, tape recorders
have been installed to eliminate the nec-
essity of keeping detailed log books. Op-
erator log books are kept, however, as
required by the FCC. Rack-mounted
Presto CM1 tape recorders, operated at
1 ips., are used for this purpose. The
tape records provide an accurate report
of operations for reference purposes. The
tapes will be kept for 1 year, and then
reused.

The cost of the complete installation
and the five-year maintenance contract
come to something over $1 million.
Meanwhile, changes are being made and
facilities added as new construction or
operating requirements make them nec-
essary. The traffic over the Pennsyl-
vania Turnpike continues to increase in
volume, and the demands on the radio
system are growing accordingly. That

(Concluded on page 34)

PIPE MAST CARRIES AN ANDREW VHF ANTENNA
AT NEW CUMBERLAND MAINTENANCE BUILDING
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NEW YORK’S FIRE RADIO SYSTEM

PART 3 — DESCRIPTION OF THE MICROWAVE LINK FOR STATEN ISLAND
AND THE 350-WATT BASE TRANSMITTERS — By LIEUT. SAMUEL HARMATUK

S explained previously, a radio link,

operating on 957 mc., is used between
the Staten Island headquarters and the
Richmond VHF transmitter. This is sup-
plemented by a wire line, but the per-
formance of the radio link has been so
satisfactory that it has been kept in
service continually since it was installed.
The transmitters are standard REL
units, but acceptance tests were made in
accordance with Fire Department speci-
fications. Fig. 9 shows the transmitter
and Fig. 10 illustrates the receiver in-
stallation.

The specifications called for a nominal
coutput of 5 watts on continuous duty.
and 8 watts maximum; FM signal-to-
noise ratio of 70 «b; AM signal-to-noise
ratio of 50 db: distortion, measured
through the associated receiver, of less
than %% rms. sum for single tones over
the range of 100 to 20,000 cycles at an
input level of 4+ dbm; and fidelity flat
within 1 db from 100 to 20,000 cycles.

Other transmitter characteristics speci-
fied were: spurious emission, including
harnonies, -75 db; second harmonic, ~75
db: power drain for full output, 350

FIG. 9. THE REL MICROWAVE LINK YTRANSMITTER
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FIG. 10. THE MICROWAVE RECEIVER, DUPLICATE VHF TRANSMITTERS, AND EMERGENCY ENGINE-DRIVEN

GENERATORS ARE LOCATED IN A SMALL, TEMPERATURE-CONTROLLED BUILDING OF CONCRETE BLOCKS

watts: standby drain, 275 watts: modu-
lation, #100 kc.; carrier frequency sta-
bility, #+.002% over an ambient tempera-
ture range of -80° to +60° C.; audio in-
put, +10 dbm for =100 ke. full deviation,
or ++ dbm for 250 to 3,000 cycles. The
requirement of phase-shift modulation
with no tuned circuits was met by the
REL Serrasoid modulator.

All resistors, condensers. and hook-up
wire and cables were required to meet
JAN specifications, and hermetic sealing
was called for on all transformers, with
a maximum operating temperature of
85° C. Jones barrier strips were called
for on all wire and cable interconnections
to and from the final, driver, modulator,
and multiplier stages, so that the con-
nections could be removed without the
use of a soldering iron.

The operation of all power tubes was
set at 30% of their maximum ratings. A
guarantee of 1,000 hours was called for
on all tubes. under which the useful life
would be deemed to have been reached
when the the output dropped by an
amount of 25%. It was further specified
that all receiver-type tubes should be of
the ruggedized designs.

Performance requirements for the link
receiver were set forth in even greater
detail. They called for a crystal-con-
trolled, double-IF superheterodyne set.
with a stability of =.002% from -20° to
+60° C., and gain to the limiters such
that the noise from the first circuit will

cause limiting.

Limiting and demodulation: Two cas-
cade pentode limiters with a speed of
response materially shorter than the
shortest pulse that can be passed by the
receiver, and a balanced discriminator.

Bandawidth: Attenuation not more than
=+ 2 db over the range of == 100 kc.: at
5 times thisx band width, at least —40 db;
at 7 times, at least —60 db.

Spurious Response: Except for selec-
tivity indicated above. all spurious re-
sponses down not less than 60 db when
the applied interference is less than .1
volt at the input terminals.

Output Noise Ratio: Apart fromn ran-
dom noise governed by received signal
strength, other noise not greater than 65
db below the 100% modulation level per
voice-frequency channel.

Distortion: The contribution to system
distortion not to exceed .5% rms. sum
for single tones at a level corresponding
to crest for the voice-frequency channel
in which the tone lies; the summation to
be made in a band including the second
harmonic of the highest modulating fre-
quency.

Voltage Stabilization: Screen voltage
of limiters to be stabilized to maintain
constant discriminator output. In addi-
tion, audio amplifier degeneration may
be used to provide an overall stability
of = .2 db in the audio output for line
voltage changes of = 10% of the rated
value of 117 volts, 50 to 60 cycles.
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Microwave Antenna:

fhe parabolic antennas for the link trans-
mitter and receiver are 42 ins. in dia-
meter, providing 15 db gain over a half-
wave dipole. These are REL types, de-
signed and mounted to withstand a mini-
mum wind load of 85 mph. when coated
with 1 inch of ice.

350-Watt Base Transmitters:

Figs. 11 to 14 show the construction of
the 350-watt base transmitters. These
were designed and built to meet the par-
ticular requirements of the New York
Fire Department. One specific require-
ment of these transmitters and of the
microwave link equipment was that they
should be capable of continuous opera-
tion. The point is stressed because ex-
perience has shown that, in times of a
major disaster during peace or war, fire
departments are called upon to perform
so many and varied services that contin-
uous operation of the radio communica-
tion system should be anticipated. This
accounts for the unusual arrangement of
the individual panels on which assem-
blies are mounted, since quick repairs or
replacements, particularly of tubes, make
accessibility a necessity. In this design,
every part can be reached conveniently
from the front or rear.

Fig. 11 shows the transmitter cabinet
as it appears normally. The small access
door opens on a set of key switches
which provide the same controls as at

FIG. 11. FRONT VIEW OF 350-WATT REL BASE
TRANSMITTER, SHOWING CONTROLS FOR TESTING

FIG. 12. QUICK ACCESS IS PROVIDED TO THE POWER SUPPLY CIRCUITS BELOW, AND TO THE
SECTIONS CONTAINING THE PUSH-PULL OUTPUT TUBES AND THE INTERMEDIATE AMPLIFIER

the cousole for shifting frequencies or
antennas. Thus, the transmitter can be
operated from this position for test pur-
poses. The knob at the left is for a
Variac, to regulate the power input.

In Fig. 12, left, the main door has
been opened and the power control sec-
tion has heen tipped forward. The right
hand view discloses the power output
section, using two 4X-500A Eimac tubes
push-pull. The two small sections at the
extreme right contain a tripler stage and
a straight amplifier stage which feeds
the power output. Amperex type 9903
tubes are used in those circuits.

A left side view in Fig. 13 shows the
air intake, with the filter removed, which
cools the power output tubes.

Panels for the four remaining circuit
assemblies can he seen in Fig. 14, both
in their normal position, at the left, and
lipped forward for inspection at the
right. At the top left is the complete
Serrasoid modulator. Adjacent to it is
the Motorola Vibrasponder section.
These contrals, described in a subsequent
section, are operated by audio frequen-
cies generated at the control console and
transmilted over the wire line or, at
Staten Island. over the radio link also.
In this manner, the operating frequency
can be shifted, and either transmitter or
either antenna can be selected, in accord-
ance with the requirements of each sta-
tion as indicated in the block diagram of
the entire system, Fig. 5, Part 2.

The time-oul relay and its circuits are
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carried on the narrow panel at the left
center. By means of this control, if the
carrier is on, but there is no modulation
for a period of 3 minutes, the transmit-
ter is switched off. In that way, a fail-
ure in any part of the circuits between
the console and the transmitter cannot

FIG. 13. INTAKE FOR FILTERED AIR TO COOL
THE AMPLIFIER TUBES IS ON THE LEFT SIDE
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tie up the RF channel. Operation of
this control turns on a signal at the
console.

The right center section is a Motorola
receiver. The two large cases at the bot-
tom are condensers.

Base Transmitter Specs:

Very tight specifications were laid down
for the base transmitters. They called
for an FM signal-to-noise ratio of 65 db;
AM signal-to-noise ratio, 50 db; spurious
emission, including all harmonics, ~100
db; second harmonic emission, —106 db;
and distortion, less than 1% from 100 to
3,000 cycles, measured with deemphasis.

At 850 watts output to the antenna,
the specifications called for approxi-
mately 1,400 watts input, with a standby

drain of approximately 300 watts, and .

Final amplifier efficiency at least 70%.
Standby filament voltage on the RF am-
plifier tubes was required to be 15%
below the operating potential, in order to
extend the tube life. A frequency sta-
bility of =*.0005% was specified with
direct crystal control, and no tuned cir-
cuits in the modulator. Finally, a modu-
lation band of = 15 ke. was called for,
with instantaneous deviation limiting.
In addition, conventional mechanical
and electrical features were set forth in
detail, but the features already enumera-
ted cover the basic performance require-
ments.

Operational Controls:

Fig. 5 shows that controls for shifting
frequency, antennas, and transmitters
are necessary at the different control
consoles. While they are not used at
present at each installation, provisions
were made for the following remote con-
trol functions:

1. Primary power switching.

2. Selection of either of two antennas.

8. Selection of either of two operating
frequencies.

4. Switching carrier on and off.

5. Intercommunication on and off.
Motorola Vibrasender and Vibrasponder
units were chosen for this purpose. These
are tuned audio-frequency circuits, capa-
ble of operation over the same telephone
pair or the radio link used for modula-
tion and reception. The carrier on-off
function is positive, does not depend
upon sequence-type relays, and operates
at a speed of less than 300 milliseconds.

Epitor’s Note: The concluding part
of Lieut. Harmatuk’s description of this
system will appear in a forthcoming
issue.

IMSA CONVENTION

The 57th annual convention of the
IMSA will be held at the Hotel Statler,
Boston, September 29 to October 2, 1952.
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FIG. 14. THESE REAR VIEWS SHOW THE METHOD OF MOUNTING THE MODULATOR, REMOTE CONTROLS,

TIME-OUT RELAY, AND VHF RECEIVER.

EACH UNIT CAN BE REPLACED WITHOUT A SOLDERING IRON

TURNPIKE SYSTEM
(Continued from page 31)

situation was anticipated, so that future
requirements can be met without render-
ing the present equipment obsolete.

Maintenance Service:

The Turnpike Commission is responsible
for the engineering and operational
supervision of the radio system, but does
not handle maintenance or system en-
gineering. This is done under contract
by Raymond Rosen Engineering Prod-
ucts, Inc. This fixes the annual cost to
the Commission for maintenance and
replacement parts, and puts the respon-
sibility for keeping the system at peak
efficiency in the hands of the company
that supplied and installed the original
equipment.

The supervisor, who makes his head-
quarters at Bedford, has four mainte-
nance men who live along the Turnpike.
Working 4 days on and 2 days off, they
are available at any time to meet emer-
gency situations. They take care of the
car and fixed-station equipment. Also,
they check the performance of each relay
station on a fixed schedule. In this way,
they can anticipate failures by checking
the performance of the circuits in the
relays. This keeps tube replacement
down to a minimum, an important fac-
tor in maintenance, since it is necessary
to watch new tubes closely after they

are _ﬁrst put in service, as they may fail.

Each serviceman is equipped with the
following instruments for field work:

RCA type WV65A battery-operated
vacuum-tube voltmeter.

Simpson model 260 volt-ohm-milliam-
meter.

Bird RF wattmeter. :

Browning MD-25A deviation meter.

Measurements type 80 signal genera-
tor.

Ballantine model 300 AC vacuum
tube voltmeter.

This last instrument is used on micro-
wave circuits where it must operate at
potentials as low as .037 and .029 volts
at 1,000 cycles across 600 ohms.

The use of a Gertsch type FM1 fre-
quency meter is shared by the four main-
tenance men.

As noted above, they do not use tube-
checkers, since they determine the con-
dition of individual tubes by meter read-
ings in the various circuits.

Conclusion:

This, in brief, is the story of the radio
system which serves the Pennsylvania
Turnpike Commission, and the operators
of more than 10 million vehicles who, this
year, will pay some $20 million for the
pleasure and convenience of using this
highway. This system will probably
serve as a model for the many other
superhighways now in the planning
stages or under construction.
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BIG NEWS WAS HI-FI
(Continued from page 27)

are taking the lead in the manufacture
of audio equipment. One reason, no
doubt, is the great activity around Los
Angeles related to the motion picture
business. For example, Newcomb Audio
Products showed the most complete line
of amplifiers and preamplifiers. with eight
models in steps covering the whole price
range. Sargent-Rayment is pushing ahead
with an FM-AM tuner and a matched
amplifier and preamp. Two or three
more amplifier lines will be announced
by West Coast companies this fall. Add
up the list of manufacturers already
building tape equipment, amplifiers, and
loudspeakers, with transformer produc-
tion from Peerless and Triad, and the
total shows a greater concentration than
in any other part of the Country.

Set Manufacturers Eye Hi-Fi:

One interesting newcomer was Strom-
berg-Carlson, with a matched line of
tuners, amplifiers, record-changers, speak-
ers, and cabinets. Other set manufac-
turers will follow suit this fall. They are
being forced into it because of their de-
clining dollar volume in AM cabinet
models. While it means added competi-
tion in the hi-fi market, all will benefit
by the increased promotional -effort.
Stromberg’s distribution will probably
be largely through music dealers. We
haven’t official confirmation, but we
understand that this line will be sold
direct, rather than through the jobbers
handling their TV receiver line.

FM Tuners:

The variety of ¥M tuners is still limited.
This is the most difficult item of hi-fi
equipment to design and manufacture,
and there is a general reluctance to at-
tempt it. There’s no market for a cheap
tuner of low sensitivity, and the design
of a high-sensitivity receiver with ade-
quate limiting is a major development
project.

Noticeably absent is an equivalent of
the famous REL 646-B, which is not be-
ing manufactured now. There is a pos-
sibility that Harvey Radio Laboratories
will put their 193-R double superhetero-
dyne FM receiver into production again,
however. If they do bring it out in its
original form, the price will probably be
somewhere near $400. A strictly com-
mercial design, it is exactly suited to the
tastes of free-spending audio enthusiasts.

Binaural Reproduction:

The most spectacular feature of the
Parts Show was the demonstration of
binaural reproduction, staged in the
tower of the Hilton Hotel (Stevens to
the old-timers) by Magnecord, Jensen

and Radio Craftsmen. Opinion of the
binaural effect was divided between fair
and excellent, but all agreed that it has
fascinating possibilities.!

It appears that further investigation
of microphone and speaker placement is
required to get the complete illusion of
sound dimensions. Also, it seemed to
this observer that the volume level from
each speaker during the demonstration
was so high as to mask the binaural
effect.

Note on AM Broadcasting:

Here’s an item of interest to those who
insist that FM isn’t needed in metropoli-
tan areas because there isu’t any inter-
ference to eliminate on AM:

Magnecord, Jensen, and Radio Crafts-
men went to much pains and expense to
provide binaural broadcasting for their
demonstration at the Parts Show. The
plan was to use a local 50,000-watt AM
station to carry one audio channel, and
its FM affiliate for the other.

However, to the consternation of all
concerned, at the last minute, when the
equipment was hooked up and checked
out for the first demonstration, the FM
signal was perfectly clear and clean, but
the AM signal came in with such a
heavy background of noise that it was
impossible to use it. Several hundred
invitations had been sent out in ad-
vance, so the demonstration could not be
called off at the last minute.

The only way out was to call on the
Telephone Company for a line to carry
the audio channel that was to be picked
up on AM. This was done, and the
demonstration of binaural reproduction
was put on with an FM station and a
telephone line!

AM and FM Coverage:

Public interest in better audio reproduc-
tion is doing more to build FM audi-
ences than anything the broadcasters
have done themselves by way of promo-
tion. Also, people are discovering that
TV audio quality is much superior to
AM. This is something new that AM
broadcasters haven’t recognized yet.

Walter Stanton, president of Pickering
& Company, held forth at length on this
subject in a discussion during the Parts
Show. He said: “We have the productive
capacity to make a larger quantity of
home appliances than we can use in this
Country. What we lack is the element
of quality. Today, quality is in short
supply.”

We were reminded of that remark, as
it applies to AM broadcasting and the
production of AM sets, by a letter from
Charles Crutchfield, executive vice presi-

'This was discussed in detail in “Sound Move-
ment and Dimensions” by Milton B. Sleeper,
Rapro CoMmunIcaTioN, November 1951.
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dent of WBT, Charlotte, complaining
about the comparison drawn between in-
terference-free nighttime coverage of FM
station WMIT and the Carolina AM
stations as presented in this Magazine
last August.®

It was pointed out that “WBT’s night-
time pattern is not circular, since the
station (with 50,000 watts) must go di-
rectional to limit interference with
KFAB in Lincoln, Neb. Listeners in
the important city of Gastonia, 18 miles
from the transmitter, do not get WBT
for that reason.” Mr. Crutchfield took
exception to that statement, yet he
pointed out that a second transmitter is
operated at Shelby, in order to cover
Gastonia.

WBT’s interference-free  nighttime
range was rated at 20 miles, which is a
generous figure. Mr. Crutchfield wrote:
“As you and I know, your ‘square miles
covered’ standard is not the accepted
standard in radio. What the advertiser
wants to know is ‘how many listen.” As
a matter of fact, WBT’s nighttime sky-
wave covers many hundreds of thou-
sands of square miles from Maine to
Florida.”

There is no denying that WBT, or any
other 50,000-watt AM transmitter, has
very great skywave coverage. But such
coverage, as a means of providing en-
joyable entertainment, is as uncertain as
the skywave itself. Mr. Crutchfield
pointed out that BMB figures show that
969 of the families in Wadesboro, 46
miles away, “listen regularly to WBT,”
and 92% in Statesville, at 72 miles. That
may be so in the daytime, but there is
reason to doubt that any AM station
delivers signals of any entertainment
value at 50 or 75 miles at night. As to
the percentage of families “listening reg-
ularly” to a given AM station, some of
the BMB reports on which these figures
are based list as many as 30 and 40 sta-
tions. So it’s difficult to go along with
Mr. Crutchfield’s conclusion that: “Ob-
viously our signal in these areas is excel-
lent if these thousands of families habit-
ually and regularly tune in WBT.”

With the growing demand for high-
fidelity reproduction, AM is confronted
with serious competition from FM, rec-
ords, and tape. To those who recognize
the increasing extent of this competition,
there’s something a little old-fashioned
about the attitude that: The quality of
our signal is not important, as long as
you listen to our station! Today we
have a substantial surplus of poor recep-

(Concluded on page 45)

s“FM Station WMIT is Back Again” by Milton
B. Sleeper, Rapto COMMUNICATION, August 1951.
SWBT also operates WBT-FM, which has an
interference-free nighttime radius of about 100
miles. However, a check of advertising and
promotion on WBT failed to disclose any refer-
ence to WBT-FM.

35


www.americanradiohistory.com

New FCC Applications

This list includes applications for mobile,
point-to-point, control, and relay com-
munication facilities filed with the FCC
from April 28, 1952 to May 23, 1952.

AERONAUTICAL & FIXED

Aeronautical Radio Inc 1523 L S' NW Washington DC
Inyokern Calif 1b 9.9w 127.
Thief River Falls Minn 1b 50w 130.9 ww
Bemidji Minn 1b 50w 130.9 W'
Miami Okla 1b 9.9w 129.1 T
Norfolk Neb 1b 50w 130.5 WW
Mitchell SD 1b 50w 130.5 WW

AERO MOBILE UTILITY

Western Air Lines Box 10005 Airport Station

Los Angeles 45 Cal 2m 10w 121.7; 2m 10w 1219 T
National Airlines 3240 NW 27 Ave Miami Fla

Im 5w 121.9
City of Flint Bristol at Tarrey Rd Rte 7 Flint Mich

3m 6w 121.9 S§
Chicago & Southern Airlines Mun Airport

Memphis Tenn Im 5w 121.9 C
Lane Aviation Corp Columbus Ohio Im éw 121.9 S§
Monroe County Sheriff Rochester Air,

Rochester 11 NY 8m 1w 121.9, 1

AIRDROME ADVISORY
Talford-Good Avia'lon Inc Delmar Calif
1b 4w 122.8 N
Hancock Field Unlv of SC College of Aeronautics
Santa Maria Calif 1b 4w 122.8 NN
Russell A Miller North Benton Ohio 1b 6w 122.8 X
Thomas D Winters W Trenton NJ 1b éw 122.8 R
Texas Co 135 E 42nd St New York 17 NY
Houma La 1b 9.9w 122.8 X
Weiss Airport Kirkwood Mo 1b 4w 122,8 NN
Tenn Valley Flight Serv Decatur Ala 1b 4w 122.8 NN
Fred E Ennis Salisbury Md 1b 4w 122.8 NN
City of Benton Harbor Mich 1b 4w 122.8 NN
Lake County Airport Waukegan ill 1b 4w 122.8 NN
R D Shea Buyahoga County Airport Cleveland Ohio
1b 3w 122.8 NN
Salem Air Service Salem !l 1b 4w 122.8 NN
Boston Met Airport Inc Norwood Mass
1b 10w 1228 T
Gilbert M Chapell Batavia NY 1b 4w 122.8 NN

CIVIL AIR PATROL

CAP NY Wing Oswego Sqdn Oswego NY

Im 125w 2.374, 4.507, 4.585 Q
CAP NY Wing Ams'erdam Sacandaga Sqdn

11 Pine St Amsterdam NY 1m 48w 2.374 X
CAP Minneapolis Minn 1b 10w; Im 10w 148.14 T
Blytheville Sqdn Ark Wing CAP Blytheville Ark

3b 75w 4.507, 4.585; 21m 1w, 75w 5.500, 4.507 X
Burlington Sqdn Colo Wlng CAP Burlington Colo.

1b 90w 4.507, 4.585 X
Kern County Sqdn 113 Deputy Calif Wing CAP

9300 Crescent Dr Los Angeles Calif

Bakersfield Calif 1b 50w 148.14 U; 2b 50w
148.14; 1b 15w 148.18; 1b 15w, 50w 148.18;
4.507, 4.585 T

CAP Aux USAF Stinson Field San Antonio Tex
1b 97.5w, 117w 4.585 X

CAP Calif Wing 9th Grp Beaumont Calif
1b 15w 148.14 X

CAP Deputy Calif Wing Flight 59 Grp 9
9300 Crescent Los Angeles Calif
Pomona Calif 2b 15w 148.14 T

CAP Hdqtrs NY Wing Wafenewn Sqdn Dexter NY
1b 25w 4.507, 4.585 X; Im 10w 4.507, 4.585 X

CAP Hdqtrs Kans Wing 434 Maple chhna 12 Kans
1b 75w 2.374, 4.585, 4.507 G; 1b 15w 148.14 T
15m 12w 4.585, 4.507; 10m 15w 148.14 X

CAP Olney Saqdn Olney Tex 1b 75w 4.507, 4.585 X
6m 40w 4.507, 4.585 X

CAP Nevada Wing Walker Lake Flughv Box 893
Babbitt Nev 1b 75w 4.507, 4.585, 5. 500 148.14 Q
Im 1w 4.507, 4.585, 5.500, 1481
10m 25w 4.507, 4.585, 5500 4 X

Hdqtrs Kans ng CAP 434 Maple chhifa 12 Kans
Colby Kans 2b 100w 4.585, 4.507; 2b 15w 148.14
XT; 15m 15w 4.585, 4.507; 10m 15w 148.14 X

Mlddlesbcm Sqdn CAP Middlesboro Ky 2b 100w
4.325, 4.585; 6m 50w 4.585

Poughk h 1 N Y Wing

Grp
Cé;S Poughkeepsw N Y 1b 130w 2.374, 4.507,

Anderson Air Activities Milwaukee Wis
1b 4w 122.8 NN

FLIGHT TEST
Bell Aircraft Corp Helicopter Div Buffalo N Y
m 3w 123.3 X
POLICE

City of Ladue Mo 9345 Clayton Rd
2w 2455 Speedmeter
Clark County Sheriff Marshall 1
1b w; 8m 30w, 60w 39.5 M
Leake County Sheriff Canhage Miss
2m 120w 42.02, 42.18 L
Miss State Dept of Publlc Safety 2550 N State
Jackson Miss
Doloroso Miss 1b 75w 73.30 L
Idu Coumy Sheriff Ida Grove la
Ow; 5m 60w 37.1 M
Vlllage of Randolph Wis 1m 75w 39.34, 39.4
Village of Owensvnlle Ohio 2m 75w 39.58, 39 66 M
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Pearl River County Sheriff Poplarville Miss
1b 150w; 3m 120w; 1m 3w L

Scotland County Sheriff Laurenburg NC
1b 60w; 4m 1w; 10m 20w 46.02 M

Mtch State Police Patrol Harrison Rd E lansing Mich
3tb 120w 42,58 M

Village of Hempstead NY 3b 60w 155.13 L

Jasper Counfy Sheriff Newton la 1b 120w 37.1;
6m 60w 37.1 M

City of Anna lll 1m 150w 39.5 M

Mayor & Council Inc Box 229 Middletown Del
Im 48w 39.5, 39.78 L

D O LeMoine 3496 S Arlington St Akron 12 Ohio
4m 20w; 6m 60w; 4m 3w 39.58, 39.66 M

City of Clinton Tenn 1b 60w; 3m 30w 37.26 M

City of Elizabethtown Ky 1b 120w 155.25, 155.37;
6m 30w 15525 M

City of M|ddlevown Conn 225 Main St 1b 110w; 30m
B)b 10w 155.37 G; 1b 110w; Im 110w 15537 L

Tarram Coumy Shenﬁ Rte 10 Box 174A Ft Worth Tex

m

City of Mon'icello Ind 1b 120w 155.13, 155.37; 3m
80w; 3m 30w 154.89, 155.13 M

Calif State Police Patrol Sacramento Calif
1b 75w 155.67 M

Pottawatomie County Sheriff Westmoreland Kans
1b 120w; 10m 120w 39.58

Burlmgicn City Police Dept Box 169 Burlington NC
Im 2w 245! Speedmeter

This Iisﬁng,onvuded as a regular monthly fea-
ture, is made possible by fhe ccoperunon of

the Federal Communi . Each
Immg shows the name and address of the
f the itter is to be located In

a different city, the name of the city appears
on the second, indented line. The number and
type of facilities are shown, with the operating
power, frequencies, and 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 recelve
this data in advance, RADIO COMMUNICATION
can furnish weekly reports. 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 facill-
ties for which applications have been fil
Unless Indicated otherwise, FM operation is to
be employed:
a AM operation

q Control station

b Base station r
s
t

Repeater or relay

m Mobile unit Fixed

mm Marine Mobile Temporary

p Portable unit u Operational
w Watts

Make of equipment is indicated by one of these
letters:

AA Ajrcraft Radio

A Hallicrafters

B Belmont-Raytheon

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

BB Northern Radio O Farnsworth

C Comco P Philco

D Doolittle Q Collins

E W. Coast Electronics R RCA

F Federal Tel. & Radic S Railway R. & S.
G General Electric SS Sonar

H Harvey T Bendix

J Comm. Equipment U Western Electric
K Kaar W Westinghouse
L Link W Wilcox

X Miscellaneous

Gov of PR Insular Pollce Box 3826 San Juan PR
2b 30w 154.89, 155.13 M
|sla de Cabra PR Tb 30w 154.89, 155.13 M
Vega Baja PR 1b 30w 154.89, 155.13 M
Roberts County Sheriff Miami Tex
1b 120w; 6m 120w 37.18 M
Essex County Sheriff Newark NJ 2m 30w 45.18 M
Town of Rochester Mass 2m 75w 39.22 G
Shenandoah County Sheriff Woodstock Va
1b 120w; 15m &0w 39.5 M
Civi/ of Caney Kans 3m 60w 39.58
Village of Donnelsville O 2m IOOw 39.58, 39.66 M
Franklin County Sheriff Meadville Miss
Im 120w 42.02, 42.18 L
Cumberland Coumy Sheriff Toledo Ohio
1b 120w; 3m 120w 39.5 M
Harrison County Sheriff Corydon Ind 1b 120w
155,13, 155.37; 3m 80w; 3m 40w 154.89, 155.13 M
City of Greeley ‘Colo 1b 90w 454.15 L
Village of Lithopolis Ohio 4m 75w 39.58, 39.66 M
City of Moncks Corner SC 1b 20w; 5m 20w 155.67 M
Pondera County Sheriff Box 98 Conrad Mont
1sq 15w 155.79 G
Nr Conrad 1sr 50w 158.79 G
Humboldt County Sheriff Winnemucca Nev
1b 500w 1.634 H; 6m 50w 39.38 M
Davies County Sheriff 2nd & Frederica Sts
Owensboro Ky 2m 120w; 2m &0w 155.73 G
Town of Dudley Mass 1b 120w; 3m 30w 155.43 M
Calif State Highway Patrol Sacramento Calif
Nr Santa Rosa Calif 1b 150w 42.34 G
City of Orrville Ohio 1b 30w 39.58 M

City of Ft Meade Fla 1b 24w 155.85 M
City of Los Angeles Police Dept
1b; 5m 12.5w 159.75 7
Town of Westborough Mass
1b 60w; 10m 60w 4598 L
Middlesex County Sheriff Cambridge Mass
Concord Mass 1b 25w; 10m 25w, 10m 2w 15579 L
Wilson County Sheriff Fredonia Kans
Neodesha Kans 1b 150w 39.58
Los Angeles County Sheriff Rm 238 Hall of Justice
ngsA;'\‘gelel 12 Calif 4us 15w 6625, 6685, 6705,
San Dimas Calif Tus 15w -6825 M
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1p 2w 455 Speedmeter
State Police Patrol Box 1420 Trenton NJ
Plainsboro Twp NJ 1b 150w 44.94 —
City of Reedley Calif 1b 60w 155.07 M |
City of Eunice N Mex 1b 120w; 5m 120w 39.9 M
Lanier County Sheriff Lakeland Ga 3m 150w 42,02 G
Portage County Sheriff 213 W Main Ravenna Ohio
20 10w 2455 Speedmeters
Presidio County Sheriff Marfa Tex 3m 150w 429 G
Brazoria County Sheriff Angelton Tex 1p 12w 37.26 M
Georgia State Police Patrol Box 1456 Atlanta Ga
Hardwick Ga 1b 120w 154.25 R
City of Santa Barbara Calif 1b 30w 159.21 M
Archer Coumy Sheriff Arther City Tex
1b 4m 120w 37.18 M
Teton Coumy Sheriff Chmeau Mont,
1b 20w 155.07; 1b 20w 159.15 M
Flathead County Sheriff Kalispell Mont
1b 150w 39.8
City of Springdale Ark
1b 120w; 5m 120w; 5m 30w 37.1 M

FIRE

Vigilant Engine, Hook & Ladder Co Great Neck NY
Ib 500w; 5m 60w 46.1 R
Laura Fire Depf Laura Ohio
b 27.7; 5m 27.7w 59.5, 46.1 R
Van Buren Twp Fire Dept 112 West Dorothy Lane
Dayton Ohio 1b 27.7w; 2Im 24.8w 154.19 R
Arconum_Fire Co Arconum Ohio
1b 27.7w; 6m 24.8w 154.19 R
Greenville Fire Dept Greenville RI
b 120w; 10m éuw, 2w 154.19 M
Brentwood Fire Dist Brentwood NJ
1b 120w 46.46; 8m 3w, 80w 46.34, 46.46 M
City of Buffalo NY 322 Ellicott St
1b ; 1b 60w 154,19, 153.89 M
Wilson Vol Fire Co Phoenix Ariz
1b 25w; 5m 25w 154.31 G
Isllp Fire Dist Islip LI NY
1b 120w 46.46; 2p 3w, 9m B0w 46.46, 46.34 M
Valley of the Moon Fire Dist Boyes Hot Spgs Calif
1b 120w; 5m 21w 154.31 M
Sullnvan Co Fire Dept Monticello NY
1b 150w 46.10; —m 115w 46.10, 46.22 —
City of Baltimore Fire Dept Balfimore Md
2b 500w 154.31; 186m 60w 154.07 MF
Prince George's County Commissioners 5012 Rhode
Island Ave Hyattsville Md 1m 75w 33.86 L
W Milton Fire Co West Milton Ohio
1b 27.4w; 15m 27.7w 154.19 R
Bolivar Fire Dept Bolivar NY
1b 120w; 6m 60w 46.1 R
Carlisle Fire Co Milford Del
1b 120w; 11m 5-60w, 6-3w 33.87 M
Town of N Gloucester Ma 20m 2w, 80w 154.31 GA
Contra Costa County 39 Martinez Calif
Moraga Calif 1b 80w 46 10, 46.38 L
Winters Fire Dist Winters Calif 1b 120w 154.19 L
Fire Dept Hdgtrs Lakewood Ohio
1b 120w; 8m 120w 154.25 G
Marley Vol Fire Co lnc Marley Park Md
1b 120w; 3m 60w 46.5 G
Greenwmh Fire Dept Greenwwh Conn
1b ; 35m 60w 46.5 G
Fire Dist #I S Danmoufh Mass
1b 120w; 5m 75w 46.18 G
City of Royal Oak Mich Fire Hdqtrs
1b 30w; 15m 10w; Im Vaw 155.43 M
Town of Munster Ind Fire Depf Hammond Ind
1b 10w; 6m 10w 154,13 M
Huntingdon Valley Fire Co #I Huntingdon Valley Pas
1b 80w; 7m 60w 154.13
Norwell Fire Dept Norwell Mass 3m 75w 339 L
Ferndale Volunteer Fire Co Inc Glen Burnie Md
Ferndale Md 1b 114w 46.5; 5m 114w 46.5, 57.8 R
Roslyn Fire Co # 1 Bradford ‘Rd & Heston St
Roslyn Pa 6m 60w 154.13 P
Ridge Fire Dist Ridge LI NY
2m 40w; 2m 30w 46.34, 46.46 M
Hightstown Engine Co 1:1 Hnghvsmwn NJ
1b 119w; 8m 59.5w 154
Baltimore County Fire Dept Tcwson Md
500w 46.46; 155m 33.42, 46.46 M
Montgomery Coumy Fire Dist Court House
Rockville Md
Washington Grove Md 1b 500w 33.78 M

FORESTRY
Georgia Sv.sfe Forestry Comm State Capitol Atlanta Ga
Augusta Ga 1b 30w 159.39 M
Quitman Ga 1b 30w 159.39 M
Mettasville Ga 1b 30w 159.39 M
New York State Ccnservanon Dept Albany NY
26m —w 31.86, 31.98 X
Miss State Fores‘try Comm Box 649 Jackson Miss
Spring Hill Miss 1b 75w 31.22, 31.30 R
Camden Miss 1b 75w 31.22, 31. 30 N 42, 2b 75w
31.22 31.30; 2tb 80w 31.22, 31730 L

( Continued on page 38)
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IMMEDIATE DELIVERY OF y X
4

fﬂ 47””’ MINIATURE
SWITCHES

——— r - . .

Bie —y This list of brand new standard brand miniature switches rep-
FIG. A Fic. aa FIG- B resents only a few of many types in stock at Wells. Large
A quantities of most types are on hand for your immediate re-
- ﬂ quirements. Write or wire for quotations on switches not listed.
FIG.CC FI16. D Stock # Mfr. Type f  Contact  Fig. Price | Stck §  Mfr. Type §  Contsct  Fig.  Price
. FIG. BB 4MC2 ACRO 2MO1A NO P .50 | amc27 MICRO WIZRST NC [ 55
C —— ) aMm2 MY ACZ10188 SPOT w .85 | 4MD16 MICRO WIIR NC 4 55
Lo o] AMC17  MICRO Bl NC Y  145[4mMCI5  MICRO  wZ7RQT2 NC A 70
FIG. E . 4MC16 MICRO B-IT NC (] .90 | 4MD36 MICRO WIIRST NC ] 55
ﬁ amc? MICRO B-14 NO HH 1.70 | amC23 MICRO WZETRQTN NC R arn
w' E ' 1 4MD62 MICRO B-R SPDT 4 .70 | 4MD54 MICRO WZR8X NC X .80
FIG. DD 4MDE3 MICRO B-RS36 SPDT [} 80 | 4MCY MICRO WIR31 NC 4 85
g.‘ FIG-EE 4M023 MICRO BO-RL32 SPDT B .95 | 4MD57 MICRO WIR31 NC T 0
.7 4C51 MICRO BZ2FTCI SPDT 4 .75 | 4MD31 MICRD WIRD NC c 55
AML4 MICRO BZRQal SPDT w .85 | 4MD19 MICRO WIRLS NC B J0
4MDS1  MICRO  BZ-R3] SPOT ¢ 70 [ amL3 MICRO  WZRQ41 [ w6
= 4MD2 MICRO BZETRQT2 SPDT 66 L70 | 4ML2 MICRO WIVIRQIT! NC 9 2.25
4MD21 MICRO BZ-7RST SPOT [ 80 | 4mcC2t MiICRO X757 NC 4 55
4MD38 MICRO BZE2RQ3TNI SPOT [ 2.65 | 4MD3? ACRO XClA NC 4 55
4AMD6 L1} CUM 24155 NO E 80 | 4MC5 ACRO XD4SL SPDT B .95
MLl L1 [} NO B8 150 | 4MD4 MICRO Yz NO c 75
4MC12 MICRO D in case NC Y 145 | 4MD40 MICRO YAZRLE4DI3 NO B .70
4MD60 MICRO G-RL NO B .80 | 4MD24 MICRO YZ2YLTC1 SPDT B 95
4MC11 MICRO G-RL § NO B .80 | 4MC1 MICRO YI2YST SPDT ] .60
4MD61 MICRO G-RL3S NO B .80 | 4MD13 MICRO YZ3R3 NO 4 .60
4MC32 ACRO HRO 7.1P2TSP1 NO K .65 | 4MD56 MICRO YZ3IRLTC2 NO B8 80
4MCc19 ACRO HRO7.4P2T NO s .60 | 4079 MICRO YZ3RT NC c 60
AMDE ACRO HRRC 7.1A NC 4 .55 | 4D127 MICRO YZI3RW2 NC F 80
4MD27 ACRO HRRO 7.1A NO 4 .60 | 4MC14 MICRO YZ3RW2T NO F .90
4MC31 MICRO LN-11 HO3 SPDT M 1.70 | 4MD49 MICRO YZIRQIT6 NO FF 85
4MC18 L") MLB 321 SPDT B 95 | 4MD32 MICRO YIIRST NO ] .50
4MD1 MU MLR 643 NC B .70 | 4MC13 MICRO YIIRAS NO EE 1.00
AMD55 PHAO PS 2000 SPDT 4 .85 | 4C116 MICRO YIRE4 NO 4 .85
4mCc28 ACRO RCTIP2T NC A .10 | 4MC20 MICRO YZRQ4 NO S .60
40129 ACRO RDTIAT2 SPOT 4 715 | 4MC22 MU 1 NC Y 145
AMD22 ACRO RO2M NO E .80 | 4MD52 MU Blue Dot SPOT 13 .90
4mMCc28 ACRO RO2M12T NO E .80 | 4C73 L.11) Blue Dot SPDT ] 80
4D87 ACRO RO7 8586 NO K .70 | 4MC8 My Red Dot NC 4 85
4AMC25 MICRO R-RS NC 4] .50 | 4m018 MICRO Open Type SPDT Q .50
_/-8— 4MD9 MICRO  SW-186 NC [ .50 | 4MD33 MU Green Dot NO B 80
4MC10 MICRO WP3M5 NC AA 50 | 4MC29 MU Green Dot NO [} 55
AMC4 MICRO WP5M3 NC AA .50 | 4084 L.11) Green Dot NO B 80
E 4MD53 MICRO WPSM5 NC AA .50 | 4MD26 MAXSON  Precision SPDT 8 95
Fo Yoo | SWITCHETTE W' gl i "md 4

: All Rated 10A-230 VAC - 0. i
41SF9 CR1070C103-F3 1-N.O. 1-N.C. SIDE 53
41SF12 CRI1070C123-B3 NO. END 53
41SF10 CRI1070€123-C3 1-N.0. 1-N.C. END 53
41SF5 CRI1070C123-D3 NC. SIDE 53
MANUFACTURERS aiselt G0 Glza s Shor sioe 5
41SF1 CR1070C128-C3 1-N.0. 1-N.C. END 53

AND DISTRIBUTORS:
Write for Catalog

WIDE SELECTION OF ELECTRONIC COMPONENTS AT WELLS
o Resistors . Condensers . Wire and Cable

SEeley 8-4'43 s Co-ax Connectors ¢ Rectifiers ¢ Transformers ¢ Chokes

e Micro Switches, Toggles ¢ Antennas ¢ Accessories
« Electronic Assemblies Dial Light Assemblies
b

Order Direct or Through Your Local Parts Jobber.

SALES, INC. 833 W. CHICAGO AVE., DEPT. E. CHICAGO 22, ILL.
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LARGEST STOCK!

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

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

W’ STANDARD TELEPHONE RELAYS
wSHORT TELEPHONE RELAYS
vy 'DUAL TELEPHONE RELAYS /' SLOW
ACTING RELAYS | SEALED RELAYS
¥ ROTARY RELAYS )~ MIDGET RELAYS
v KEYING RELAYS |/ DIFFERENTIAL
RELAYS y PLATE CURRENT RELAYS
V' ANTENNA SWITCHING RELAYS
v”"BK" SERIES ySTEPPERS & RATCHET
RELAYS )/ LATCHING & INTERLOCKING
RELAYS jMECHANICAL ACTION RELAYS
" VOLTAGE REGULATORS " OVERLOAD
& CIRCUIT BREAKERS | REVERSE
CURRENT RELAYS J AIRCRAFT
CONTACTORS  MOTOR & CONTROL
DEVICES  TIMERS ,”SOLENOIDS

¥~ RELAY ASSEMBLIES

RELAY SALES
CATALOG
NOW READY

WRITE FOR YOUR
COPY TODAY

833 W. CHICAGO AVE.

DEP{. 12, CHICAGO 22, ILL.
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NEW APPLICATIONS

(Continued from page 36)

Barton Miss b 40w 31.3 M
Chatou Miss 1b 40w 31.3 M
Calif State Dept of Forestry Sacramento Calif
2mr 120w 172.22, 172.37 R
1tb 120w 159.27, 159.33, 159.39, 159.45 M
Independence Cal 1b 30w 159.27, 159 33, 159.45 R
Nr Auburn Calif 1b 120w 172,22 P
State of Ala Dept of Conservation 607 Monroe St
Montgomery Ala
Jacksonville Ala 1b 120w 159.45 G
State of Ga Dept of Forestry Box 811 Waycross Ga
Ellabelle Ga 1b 30w 159.39 M
Forest Glen Ga 1b 30w 159.39 M
Montana State Game & Fish Dept Helena Mont
m 80w; 10m 3w 39.82 M; 25m 75w _39.82 R
New Hampshire State Dept of Forestry Concord NH
Farmington NH 1b 40w; 15m 25w 31.9 X
Idaho State Forestry Dept Capi‘ol Bldg Boise Idaho
Nr Elk River Idaho 1b 15w 159.45 C
Nr Headquarters Idaho 1b 15w 172.22 C
Nr Elk Point Idaho 1b 15w 172.22 C

HIGHWAY MAINTENANCE

Comm of Mass Dept of Public Works 100 Nashua St
Boston Mass
Princeton Mass 1r 15w 959 G

Worcester Mass 1b 124w 46.9; 1q 15w 953.5 G

Traffic & Planning Div Del State Highway Dept
Dover Del .2w 2455 Speedmeter.

St Joseph County Hway Dept South Bend Ind
2b 70w; 12m 40w 37.98 G

Board of Huron County Rd Comm Bid Axe Mich
1b 120w; 15m 60w 46.86 M

S C State Deg' of Highways Box 1498 Columbia SC

urg SC 1b 5C0w 47.22 G

SPECIAL EMERGENCY

Wm C Edwards Cambria Wis
; 1m BOw 47.66 M
S'eelel Animal Hospital Toccoa Ga
1b 12w; Im 12w 47.66 M
Dr Herschel J Chudomelku Ozark Mo
1b 30w; 3m 30w 47.62 M
Dr R J Sykes Mt AI? NC 1b 60w; 1m 20w 157.47 M
Dr E J Straley Bellefonte Pa
1b 120w; Im 120w 47.54
Mtn Rescue & Safet: Councll 5213 11th NE
Seattle Wash 1p 2w 3.190 X
Dr C M Loy Columbia Ky 1b 120w; —m 120w 37.94 G
D O MacKintosh Gallatin Mo 1b 41w: 3m 41w 47.5 M
Dr J C Hughes Lebannon Mo 1b 60w: 3m 60w 47.46 M
Wm H Vanderbilt DVM Durham NC
1b 120w; 1m 60w 47.5 M
fames B Wilson Jr Milllown Wis 1b 60w 47.5 M
Dr R A Bruce Ottawa Kans 1b 1%4w; 4m 124w 475G
Dr R Cullen Dodds Caledonia Minn
1b 120w; 2m 60w 47.54 M
E D Frederiksen Stewartville Minn
1b 60w; 2m 60w 47.58 M
Dr K E Griebe Hutchinson Minn
w; 2m 60w 47.58 M
L H Taylor Oxford Ps 1b 120w: 1m 60w 47.54 G
Raudabaugh & Hay Vet Serv Piper City II!
1b 60w; 3m 30w 47.62 M
A L Lee Ganado Ariz 1b 30w 37.94 B
Yates Funeral Home Ft Pierce Fla
1b 120w; 6m 30w 47.66 M
C W Field Columbus Grove Ohio
1b 20w; 3m 20w 47.62 M
Boyd’s Vet Hospital Wavnashovo Va
1b 120w; 2m 60w 47.54 M
H A Friede Act Elec Eng Dist of Columbia Disastes
Comm Dept of Civil Dafense Washington DC
1b 250w 47.46 R
John Janss DVM Belle Plaine la
1b 60w; 2m 30w 47.46 M
Wallace Ambulance Serv Whm:er Calif
1b ; 8m 10w 47.46 M
w J Knloatnck & DR Perkms DVM Mediapolis lowa
1b 30w; 3m 30w 47.5
Dr AW Penmngs aneo'a an

Nr Orangel

1b 120w; 2m 60w 47.54 M
Harry P lortz Coleridge Neb
1b &0w; 2m 30w 157.45 M

Dr R W Rieke Fairmont Minn
1b 60w; 1m &0w 157.47 M

STATE GUARD
Mich State Troons Box 210 Lansing Mich
5b 100w 2.726 X
Detroit Mich 5b 100w 2.726 X
Grand Rapids Mich 5b 100w 2.726 X
Flint Mich 5b 100w 2.276 X
Escanaba Mich 5b 100w 2.276 X
Texas State Guard Box 613 Refugio Tex
1th 350w 2.726 X; 1tb 250w X; 2tb 40w 2.726 H;
1tb 32w; 1tb 40w; 1tb 330w 2.726 X

POWER UTILITY
Yampa Valley Eisc Assoc Steamboat Springs Colo
Crajg Colo 1b 140w 48.42 M
McGregor Colo 1b 40w 48.42 M
Virginia Elec & Pr Co 7th & Franklin Richmond Va
Waynesboro Va 1b 120w 49.14 M
Brazos River Trans Elec Coop 2404 LaSalle Waco Tex
Nr Ennis Tex 1b 150w 47 86 M
Downing Tex 1b 150w 47.86 M
Idaho Power Co 1220 Idaho S' Boise Idaho
Parma Idaho 1b —w 153.5
Rich Mtn Elec Coop Mena Ark
Dierks Ark 1b 60w 153.71 M

City of Seattle 1015 Third Ave Seattle 4 Wash
Concrete Wash Tus 250w 169.575 M
Gorge Dam Wash Tus 10w 169.575 M
Arizona Pub Serv Co Box 2591 Phoenix Ariz
lusq 10w 1855 R
Nr Phoenix Ariz Tusr 10w 1895 R
Nr Jerome Ariz lusr 10w 956.74,
Prescott Ariz lusq 10w 958.25
Nr Flagstaff Ariz Tusr 10w 958.25,
10w 956.75 R
Winslow Ariz Tusq 10w 956.75 R
Pacific Gas & Elec Co 245 Markef San Francisco Calif
Burney Calif 50w 158
Placerville Calif 1b 120w 153 71
Appalachian Elec Pwr Co 40 Franklm Rd Roanoke Va
Kenova W Va 1b 75w 37.
Union County Elec Coop Elk Polm sD
1b 115w; 5m 105w 158.25 G
Nantahala Pr & Lt Co Funklm NC
Nr Namahala NC 1b 150w 377 G;
37.7 M; 50m 150w 37.7 G
Nr Glenville NC 1b 150w 37.7 G
Franklin NC 1b 150w 37.7 G
Town of Middleton Mass 1b 170w; 4m 30w 48.46 M
Bangor Hydro-Elec Co Bangor Me b 60w 37.54 G
South Jersey Gas Co Millville NJ 1b 60w 153.65 M
New England Pwr Co 35 Harvard St Worcester Mass
1tb 120w 37.86 M
Clt\, of Cuyahoga Falls Ohio
1b 120w; 25m 20w; 10m 60w; 15m 3w 153 47 M
Mich Gas & Elec Co Box 415 Three Rivers Mich
Nr Jones Mich 1b 250w 37.62; 35m Ow 48.06;
1b 8w 457.95 M
Three Rivers Mich 1b 8w 456.05 M
Cem Illlnuls ngh' Co Peoria Heights 11l
1b 00p 1w 153.47 G; 10m 35w 153.47 A
City of Palo Alto Calif 1b 15w; 20m 15w 457.75 L
Dept of Pubhc Utilities Richmond Va
b ; 30m 60w 158.13 R
Texas Elec “Service Co Box 970 Ft Worth Tex
Nr Sweetwater Tex 1b 124w 72.76mc G
Kans-Nebr Natural Gas Co 300 North St Joseph
Hastings Nebr
Scott City Kans 1b 30w 75.66 M
Deerfield Kans 1b 30w 72.66 M
Cent Ilinois Light Co 316 S Jefferson Peoria [If.
Springfield 111 1b 50w 153.47 G
Town o? Milton Mass 1b 120w; 8m 30w 48.1 —
Philadelphia Suburban Wa'er Co 762 Lancaster Ave
ryn Mawr Pa 1b 250w; 25m 50w 48.1 G
Springfield Pa 1b 50w 48 1G
Jenkintown Pa 1b 50w 48.1 G
Media Pa 1b 50w 48.1 G
Janney Pa 1b 50w 48.1 G
Phoenixville Pa 1b 50w 48.1 G
Ohio Power Co 606 2nd St SE Canton Ohio
lronton Ohio 1b 75w 37.7 G
Portsmouth ®hio 1b 75w 37.7 G
Chesapeake Ohio 1b 75w 37.7 G
N Kenova Ohio 1b 75w 37.7 G
Pomeroy Ohio 1b 75w 37.7 G
Ala Elec Co-op Inc Andalusm Ala
Troy Ala 1b 150w 48.5 M
Kans-Nebr Nat Gas Co 300 N St Joseph Hastings Nebr
Sutherland Neb 1b 60w; 37.5; 1r 30w 72.66 M
Big Springs Neb 1b 60w 37.5 M
Cozad Neb 1r 30w 72.66 M

PIPELINE PETROLEUM
Standard Oil Co of Calif 225 Bush St San Francisco
4tb 30w 158.37 M
Midwestern Drillers Wright Bldg Tulsa Okla
10m 60w 30.74 M
Rowan Drifling Co Inc Fair Bldg Ft Worth Tex

1855 R

1805; lusq

flom 150w

New Orleans la 1b MBW, 10m 148w 2 292 X
Magnolia Petroleum Co Box 900 Dallas
Dickinson ND 1b 100w 1.614, 1.628, 1652 1.676

1.700, 2.292; 1tb 100w 1.614, 1628, 1.652, 1.676,
1.700, 2,292 K
Lorac Service Corp Box 1590 Tulsa 1 Okla
12m 100w 1.614, 1.628, 1.652, 1.676, 1.700, 2.292 A
Placid Oil Co Tex Eas'em Bldg Dallas Tex
Nr Olla La 1b 70w 49.14 G
Nr Marksville La 1b 70w 49.14 G
Hunt Oil Co Mercantile Bank Bldg Dallas Tex
Shongaloo La 1b 70w 49.14 G
Nr Jonesville la 1b 70w 49.14 G
Ponnell Drilling Co 112 OMnchaeI Bld
1b 300w; 10th 70w; 15m 70w 49.1
Gen Petroleum Corp Box 1652 Casper Wyo
Lakeridge Wyo 1b 120w 49.0
John W Mecom 2906 Gulf Bldg chs'cn Tex
1tb 150w; 1tb 40w 30.74 L
Southern Nat Gas Co Box 2563 8irmingham 2 Ala
Nr Birmingham Ala 1b 17w 45.79 M
Onward Miss 1b 60w 49.06 M
Birmingham Afa 1b 17w 45.64 M
Petty Geophysical Eng Co Box 2061 San Antonio Tex
6p 65w 1.614, 1.628, 1.652, 1.676, 1.700 X
Ark-la Gas Co Box 1734 Shrevepon la
Waskom Tex 1b 120w 30.82 M
C G Glasscock Box 498 Corpus Christi Tex
1m 200w 25.26 K
United Gas Pipeline Co Box 1407 Shreveport La
Jackson Miss 1b 10w 1925, 1965 R
Crystal Springs Miss 1b 10w 1925, 1965 R
Brookhaven Miss 1b 10w 1925, 1965 R
Jayess Miss 1b 10w 1925, 1965 R
Osyka Miss 1b 10w 1925, 1965 R
Montpelier La 1b 10w 1925, 1965 R
Texas Eastern Transmission Corp Box 1612
Shreveport La
Aberdeen Miss 1b 60w 48.94 M
Tomkinsville Ky 1b 60w 48.94 M
Columbia Tenn 1b 60w 48.94 M

(Continued on page 40)
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For Every Microphone Need
in Two-Way Radio

Has awﬁﬂﬁwodei

This is the original **old faithful®
mobile hand microphone. Used for
rugged field and car duty more than
all other makes combined! Features

Here is the world's most popular
fixed-station all-purpose microphone.
Outstanding hecause of its high
speech intelligibility, extended fre-

quency range, high speech
high output and intelligibility
reduction of _\ and rugged-
feedback. Pre- —— ness. Stands

vents the trans- ===

up under
mission of dis-

heavy use

tracting station and abuse.
noiscs. A
g The
Model 553 4 *100 Series”
**Small Unidyne" Carbon
Ultra-Cardioid Hand-Held
Dynomic Mobile
Microphone Microphone

This Controlled Reluctance Micro-
phone Cartridge is an ideal service
replacement for the Model 520SL
Dispatcher and for use in special
hidden wmicro-
phone applica-
tions. Practically
unaffected by
heat and hu.

"This dispatching unit handles the
most severe field requirements of pag-
ing and dispatching systems. Supplied
with 2.conductor shielded cable, and
wired to operate
both microphone
and relay cir-
cuits. Features
“Grip-to-Talk,

midity. Slide-to-Lock™
long-life switch.
Model RS Model 5205L

*Controlled

Reluctance’”’

Microphone
Cortridge

“Dispotcher’’
oh Complete

@@~ Dispaiching

| Unit

| A Controlied Reluctance Micraphone
and desk stand assembly —ideal for
mobile and fixed-station use in all
types of eommunications work. Has
a built-in switch

for controlling

= both the micro-

phone circuit and

an external relay

or control circuit.

Designed for use with small portable
and mobile transmitters. Only 2”7 in
diameter and 1%4” thick. Has 3-con-
ductor coiled cord, metal-spring strain
relief, and Push-
10-Talk switch.
Has same oper-
ating characteris-
tics as ‘*100
Series*® Carbon

!
!
}
|
|
|
|
]
!
I
I
!

Microphones.

Model 115 Model 510MD
Carbon ‘“/Controlled
Pack’’ Reluctance’”

Microphone Microphone

Assembly

SHURE BROTHERS, INC.

Manufacturers of Microphones
and Acoustic Devices

225 W. Huron St. ¢ Chicago 10, NI.
Cable Address: SHUREMICRO

June, 1952—formerly FM, and FM Ravio-EvrEcTRONICS

Tthe Fenesl
ELECTRICAL
CONNECTOR

MONEY CAN
BUY!

YOU PEAK PROTECTION
AGAINST CIRCUIT FAILURE

When operating conditions demand an electrical
connector that will stand up under the most rugged
requirements, always choose Bendix Scinflex Elec-
trical Connectors. The insert material, an exclusive
Bendix development, is one of our contributions to
the electrical connector industry. The dielectric
strength remains well above requirements within
the temperature range of —G7°F to +-275°F. It makes
possible a design increasing resistance to flashover
and creepage. It withstands maximum conditions
of current and voltage without breakdown. But
that is only part of the story. It’s also the reason
why they are vibration-proof and moisture-proof.
So, naturally, it pays to specify Bendix Scinflex
Connectors and get this extra protection. Qur sales
department will %:e glad to furnish complete infor-
matlon on request.

* Moisture-Praof ¢ Radia Qluﬂ . Slngll Piece Inserts » Vibration-Proof ¢
Light Weight ¢ High | I » High Resi to Fuels
and Oils e Fungus Resistant e Eosy Assembly and Disassembly o
Fewer Paris than any other Cannectar * No additional solder required.

BENDIX SGINFLEX

ELECTRICAL CONNECTORS

SCINTILLA MAGNETO DIVISION of

SIDNEY, NEW YORK

AVIATION CORPORATION
Export Sales: Bendix Internatienal Division, 72 Fifth Avenue, New York 11, N. Y.

FACTORY BRANCH OFFICES: 118 E. P dencia Ave., Burbonk, Calif. ® Steph
Bldg., 6560 Cass Ave., Detroit 2, Michigan Brouw.r Bldg., 176 W. Wisconsin
Avenus, Milwaukee, wisecmin ® 582 Market Street, San Francisco 4, California
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SR88
Amplifier
$88.60

the lowest

vestment

SR5) Tuner $149.40

combined distortion available

212 Ninth Street

Ask your local jobber for a demonstration
For engineering literature, write:

THE SARGENT-RAYMENT co.

( R Oakland, Calif.

NEW APPLICATIONS

(Continued from page 38)

Tuscumbia Ala 1b 60w 48.94 M
Chauncey Ohio 1b 60w 48 94 M
Stanford Ky 1b 60w 48.9.
Owingsville Ky 1b 60w 48 94 M
New Lexington Ohio 1b 60w 48.94 M
Pasotex Pipeline Co Box 1022 El Paso Tex
2m 3w 49.98 M
Ashland Ol & Refining Co 1409 Winchester Ave
Ashland Ky
1 mi So of Covington Ky 1b 60w 49.06 M
Phillips Petroleum Co Engrg Dept Bartlesville Okla
6tb 60w 48.9 M
Nr Rockport Tex 1b 12w 48.9 M
Oil Production Malntenance Ine Houston Tex
}?3 ?(l’oﬁ 153.11; 7tb 120w 153.17; 20m 120w

FOREST PRODUCTS
Weyerhaeuser Timber Co Box 420 Centralia Wash
amp McDonald Wash 1b 150w 49.38 G
Nr Silver Lake Ore 1b 150w 49.38 G
y Ore 1b 90w 49.38 G
Greaf Northern Paper Co Millinocket Me
1b 120w 49.54 M

40

Crown Zellerbach Corp 1400 Pub Serv Bldg
Portland Ore
Seaside Ore 1b 150w 153.23 G
Vernonia Ore 1b 150w 153.23 G
Greene Bros Lumber Co Elizabethtown NC
1b 120w; 15m 60w; 5m 20w; 5m 1w 49.5 M
Coast Redwood Co Box 216 Arcata Calif
Nr Klamath Calif 1b 50w; 12m 50w 153.05 G
Consumers Coop Assn 318 E 10th St Kansas City Mo
Swisshome Ore 1b 150w 49.62 G
Lane County Ore 1b 150w; 20m 150w 49.62 G
Willamette Nat'l Lumber Co 326 Pacific Bldg
Portland Ore
Cascadia Ore 1b 120w 49.3 G; 1b 90w 49.3 X
Pine Tree Timber Co Box 464 Ridgeland SC
Possom Corner Plantation 1b 30w; 10m 30w 49.5 M
Twin Feather Mills Inc Kamiah Idaho
Clearwater Idaho 1b 150w 49.22 G
Cros‘oy Chemicals_Inc De Rldder La
1b 500w: 12m 150w 49.34
Fuller Logging Co Jackson Cahf
1b 100w; ém 118w 49.58 L

SPECIAL INDUSTRIAL
Capitol Constr Co Inc Box 7336 Santurce PR
Jayu a PR Tmr 1 154.57 L
?ina PR 1b 2Vaw 154.57 T 1b 10w 152.93 L
San Juan PR 1b 10w; 12m 10w 15293 L
Vernon Thomas Inc Box 369 Huron Calif

1b 120w; 70m 120w 49.78 G
D W Winkelman Co Inc 205 Harrison Syracuse NY
East of Mississippi b 60w; 20m 30w 43.06 M
Robt G Cole Avon Twp NY b 60w; 20m 25w 43. 06 M
Union Carbide & Carbon Corp 30 E 42nd St
New York NY
(Div Electro Metallurgical Co)
Marietta Ohio 1b 120w; 14m 30w 15299 -
J C Watson Co Parma Idaho 1b 40w; 15m 40w 43.1 M
Brazato Paving Co Belmont Calif |
1b 120w; 4m 57.8w 49.86 R
B J Service 6505 Paramount Blvd Lon
Rankin Tex 1b 70w; 2tb 70w 49.7
Nebraska Farm Prods Inc Cozad Nebr
1b 60w; 10m 12w 49.9 M
Brawley Calif 1b 60w; 10m 12w 49.9'M
Mullett Coal & Clay Mines Mt Eaton Ohio
Holmesville Ohio 1b 27.7w; 11m 24.8 154.57 R
Nr Mt Eaton 1b 27.7; 1im 24.8 154. 57 R
Kershaw Mining Co Box 630 Birmingham Ala
1b 15w; 5p Tw 43.18 M
Horseshoe Basin Mining & Development| Co
5209 Clarkston St Tacoma Wash
1b 120w; 10m 60w _154.49 M
A P Atkins Box 470 Guymon Okla
w; 2m ; 2m 10w; 2m 1w 30- Omc band M
Nr Guymon Okla 1b 60w 30-50mc¢ band M
Benton & Co Inc Box 1346 St Pefersburg Fla
10m 30w; 5m 3w; 2p 2w 152.87 M
Jones Construction Co Grant Neb
60w; 10m 60w; 5m Vow 30.58 M
H T Martinez Hebbronville Tex
1b 120w; 5m 120w; 6m 80w; 5m 30w 49.54 M
Nr E Hebbronville Tex 1b 30w 49.54 M
Nelson Mullen & Webster Inc 355 Gateway Bldg
Minneapolis Minn
1tb 120w; 4m 60w; 4m 30w 152.87 M
Otto B Ashbach & Sons 2975 Hamline Ave N
St Paul Minn 3tb 120w; 4m 3w; 18m 60w 152.87 M
Carl Puline Inc Erie Pa 1b 60w; 10m 30w 499 R
E | DuPont de Nemours Box 117 Augusta Ga
25p 25w 154.49 M
O R Cote Co Inc Springfield Mass
1b 120w; 10m 30w 49.94 M
Detroit Asphalt Paving Co 5700 E Nevada St Detroit
Green Oaks Mich 1b 60w 49.9 M
Service Lumber Co Box 248 liberty Tex
Nr Liberty Tex 1b 95w; 20m 120w 43.1 M
Rotary Engineering & Mfg Co Inc 701 S Peco St
Midland Tex 1b 500w 43.06; 1b 120w 74.5 M
H E Sargent Inc Stillwater Me
1tb 120w; 20m 120w 43.06 R
Howard C Draper 119 Rose St Mankato Minn
1th 120w 43.06 M
Bethlehem Pacific Coast Steel Corp San Francisco
1b 120w 43.1; 25m 57.8w 43.1 R
Southern Materials Co Box 246 Chester Va
Farrar's Island Va 1b 124w; 10m 62w 43.1 G
Harry J Forepaugh Bedford Ohio
1 w; 5m 30w 43.14 G
Rockcrete_Inc 9400 Pelham Rd Dearborn Mich
Taylor Twp Mich 1b 60w; 15m 30w 152.93 R
Pismo Oceano Vegeiable Exchange Box 239
Oceano Calif 1b 60w; 5m 30w 49.9 M
Amer Potash & Chem Corp 3030 W 6th St Los Ang
Trona Calif 1b 60w; 10m 20w; ém 25w 152.87 M
H-E-B Constr Co Box 1658 Hobbs New Mex
Nr Brownfield Tex 1b 70w 49.86 G
A S Wilkstrom Inc Box 217 Skaneateles N Y
1p 60w 49.98 M
Lake Mining Co B|wablk Minn
1b 30w; 10m 30w; 6p 1w 154.49 M
Wayne T Wright Roll Ariz
L 30w; 4m 30w; 14m 3w 154.57 M
Gem Canning Co Emmett_Idaho
40w; 5m 40w 152.87 M
Agnform Co Inc 710 Mam El Cemre Calif
Wasco Calif 1b 60w 49.
Bradley Mining Co Box 829 Bonse Idaho
Ima Mine Patterson Idaho 1b 45w 4.637 K
Burkeﬂ Bros Coal Co Uhrichsville Ohio
b 27.7w; 10m 24.8w 152.93 R
A C Pierce Queen Creek Ariz
1b 125w; 15m 115w 152.87 G
Lucky Gold Hill Co Box 485 Yuba City Calif
1b 120w 40-50 M

Nr La Porte Calif 10m —w 40-50 M
Libby McNeill & Libby US Yards Chicago 9 Il
Nr Rochester Minn 1b 120w; 15m 60w; 4m 120w

Beach Calif

Hugh J Hughes Heating Co Birmingham Ala
1b 60w; 5m 15w 49.9 M
Halllburton Qil Well Cementing Co Duncan Okla
Falfurrias Tex 1b w 49.74 G
Hebbronville Tex 1b 70w 49.74 G
Freer Tex 1b 70w 49.74 G
Kenedy Tex 1b 70w 49.74 G
Beeville Tex 1b 70w 49.74 G
Pleasanton Tex 1b 70w 49.74 G
Refugio Tex 1b 70w 49.74 G
Victoria Tex 1b 300w 49.74 G
Robstown Tex 1b 70w 49.74 G
Alice Tex 1b 70w 49.74 G
Farmington New Mex 1b 300w 49.74 G; Tuq 50w;
75.62 lur 50w 72.1 G
Mission Tex 1b 300w 49.74 G
Gen Mots Res Corp 3044 W Grand Blvd Detroit Mich
Flint Mich 1b 10w; 20m 10w 152.93 M
German-Hoff Potato Co Cozad Nebr
1b 60w; 10m 12w 43.02 M
Marble Cliff Quarries Columbus O 1b 10w 154.49 G
F M Reising Edinburg Tex
1b 120w; 30m 120w 49.78 M
Yuba City Mills Yuba City Calif
1b 30w; 8m 30w 152.93 M
Electric Construction Co 1650 Center St
Tacoma Wash 10m 30w 154.49 M

FM-TV, the JournaL of Ravio CoMMUNICATION
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Brown & Root Inc Box 3 Houston Tex 1b 60w 2.292 R
Patti McDonald Constr Co Anchorage Alaska
1b 120w; 8m 40w 43.18 M
Brooks & Turner Well Servicing Box 493
Coahoma Tex
1b 90w 74.54; 1b 90w 72.5 L
United States Steel 525 Wm Penn P! Pittsburgh Pa
Falls Twp Pa 6b 75w; 60m 75w 49.94 G
Central Paving Co Box 42 Dallas Ore
Salem Ore 1b 30w 154.49 F
Delhi Gravel Co Holt Mich 1b 10w; 5m 10w 49.98 M
George Covert Tracy Calif 1b 120w; 10m 60w 43.1 M
Brown Paving Co Lexington NC
Margarettsville NC 1b 60w; 10m 60w 30.50 L
Di Carlo Bros Inc Newton Mass
60w; 20m 30w 43.18 R
Leon Tillman Constr Co Lufkin Tex
1b 30w; 8m 30w 43.06 M
Hubbard Constr Co Fulrwlla, Orlande Fla
1b 120w; 15m 60w 43.1
Wesfphall & Davis Albuquerque N Mex
1b 60w; Tm 30w; 10p 1w 43.1 L
John L Rice Gooding Idaho
1b 120w; 10m 60w 43.06 M
Romer Agricultural Serv Holly Colo 1b 120w 43.14 M
Powers County Colo 2b 60w; 15m 60w 43.14 M
Hudson Co Beach ND 2b 120w; 10m 120w 43.1 M
City Water Tank Golden Valley County ND 1b
120w; 5m 120w 43.1 M
W Hodgman & Sons Fairmont Minn
1tb 120w; 7m 60w; 2m 120w; 2m 3w 43.02 M
Jimmy E Golematis Metaline Falls Wash
1b 30w; 10m 30w 154.49 M
L W Wells Constr Co Saginnw Mich
1b 60w; 11m 60w 43.18 M
L A Davidson Constr Co 213 E St Joseph
Lansing Mich 1b 60w; 11m 30w 43.14 M
Dear Bros 916 Walnut Kansas Cny Mo
1b 120w; 40m 30w, 80w, 120w 43.14 M
Mecasphait Corp Box 637 Lakeland Fla
3tb 120w; 35m 60w, 3w 43.02 M
W E Anderson Sons Co Columbus Ohio
1b 119.0w; 200m 59.5w 152.87 R
Gen Tire & Rubber Co Akron Ohio
1b 60w; 1b 15w; 25m 30w 152.99 M

LOW POWER INDUSTRIAL
Herb Fitzgerald 635 E 185th St Cleveland Ohio
15p 3w 154.57 M
Commercial Electronics Inc 108 E 14th St
Chicago Hghts 11l 5p 3w 154,57 M
Wantagh Rangers Inc Wantagh NY 1m 3w 27.51 §$
South Penn Oil Co 54 Boylston Bradford Pa
ép 75w 42,98 M
W Va Pulp & Paper Co Covington Va ép 3w 154.57 M
Bethlehem Pacn“c Coast Steel Corp 3391 Randolph St
Los Angeles Calif 11p 1w 154.57 M
Michigan Bell Telephone 1365 Cass Ave Detroit Mich
25p 50w 42,98 M
Kamp Difrent Rte 1 Aitken Minn
9 f;al NE Garrison on Hway 18 1b 3w 2p 3w

A Duane Corey 64 W Schiller Chicago Il
5p 3w 154.57; 10p —w 154.57 M
Reeg g( Pruncse Agfg Co Worcester Mass

M
Rolf Wight Roley 104 McArthur Pana 1lI
5p 3w 154.57 M
Syracuse Regatta Assoc Hotel Syracuse Syracuse NY
10p 1.5 154.57 G
Cedar Grove Cemetery Assoc H Harding Blvd
Flushing NY 8p 3w 35.02
Standard Steel Works Inc 161h & Howell Sts
North Kansas City Mo 11p 3w 154.57 RA
Milton A Bowers Jr 340 Clara Ave Morton Il
2p 1.3w; 4m 25w 154.57 M
Ja:ob Bros Inc 1240 Seaview Ave Bridgeport Conn
5p 3w; 5p Iw 154.57 M

COASTAL & MARINE RELAY

E E Saunders & Co Pensacola Fla
1s 100w 2.182, 2.214 X

ALASKAN COASTAL
Coastwise Line c¢/o Northern Electric 314 Bell St
Seattle Wash
Seaward Alaska 1s 100w 10 channels from 1.708
to 5.167 BB
Valdez Alaska 1s 100w 10 channels from 1.708
to 5.167 Bl

ALASKAN FIXED PUBLIC

Tibbetts-Nelson Airmotive Naknek Alaska
1b 35-50w 1.622, 2.430, 2.566, 3.190 H

COASTAL & FIXED
Port Wrangell Packing Co Chignik Alaska
1s 30w 5 channels from 2.512 to 2.670 X
Halferty Canneries Inc ¢/o Northern Electric
314 Bell Seattle Wash
Kodiak Alaska 1s —w 9 channels from 2.382 to
5.167 NN
Arland H Breéze Wrangell Alaska
Farm Island Alaska 1b 100w 2.406, 2.538, 3.190 G

MARITIME FIXED
John W Mecom 2906 Gulf Bldg Houston Tex
La & Tex Gulf Coastal Area 1s 75w 2,134, 2,206 R
Magnolia Petroleum Co Box Dallas Tex
1tb 30w 2.134, 2.206 X

RAILROAD
Southern Railway Co Box 1808 Washington 13 DC
Nr Harrodsburg Ky 1b 8w 160.95 M
Chicago Burlington & Quincy RR Co 547 W Jackson
Chicago 6 IlI

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. ].

wo-sn w

SUBSIDIARY

ONSISTENTLY

, UORNELL-

CAPACITORS

DEFENDA!L:

Plants in South Plainfield, N. J.; New Bedford, Worcester, and Cambridge, Mass.; Providence, R. I.;
Indianapolis, Ind.; Fuquay Springs, N. C.; and subsidiary, The Radiart Corp., Cleveland, Ohio

Denver Colo 1b 60w; 1p 60w 159.99 W
Ft Worth Tex 1b 60w 1p 60w 159.99 W
The Denver & Rio Grande Western RR Co
1531 Stout St Denver Colo
Grand Junction Colo 1b 120w 160.83 T
The Atchison Topeka & Santa Fe Rway
80 E Jackson Blvd Chicago 4 11}
Amarillo Tex 3b 120w 161.07, 161.73,
120w 161.37 T
El Segundo Calif 1b 120w 161.37 T
Los Angeles Calif 1b 120w 161.37 T
Atlanta & St Andrews Bay RR Co 127 N Foster St
Dothan Ala
Panama City Fla 1b 30w; 15m 30w; 10m 3w
160.77 M
Terminal Railway Ala State Docks Mobile Ala
1b 120w; 25m 30w; 5m 10w — M

TRANSIT UTILITY
Champaign-Urbana City Lines Inc Champaign [lI
1b 140w; 5m 80w 44.54 M

INTER-CITY BUS

National Bus Commumcahons Inc 141 W Jackson
Bivd Chicago 4 Il
Beckley W Va 1b 120w 43.82; 1srq 72.02 55w M

160.29; 1b

June, 1952—formerly FM, and FM Rapio-ELEcTRONICS
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Top of E River Mt W Va 1b 120w 43.82; 1srq 55w
72.02 M

Nr Oceana W Va 1b 120w 43.82; 1sr 55w 74.22 M
Nr Logan 1sr 55w; 1q 30w 72.02 M; 1b 120w
43.82 M

Mullens W Va 1q 30w 72.02 M

War W Va 1q 30w 72.02 M

Welsh W Va 1g 30w 72.02 M

Williamson W Va 1g 30w 72.02 M

TAXICABS

Deluxe Taxi Service Banning Calif 1b 25w 152.27 X
E Detroit Cab E Detroit Mich

1b 12w 152.39; Im 12w 157.65 G
Al's Taxi Augusta Me

1b 60w 152.33; 7m 15w 157.59 R
Morty’s Taxi Inc Gardner Mass

1b 25w 152.39; 5m 25w 157.65 G
Doris Cab Bradenton Fla

1b 120w 152.45; 15m 30w 157.71 M
Bridge Taxi Glen e NY

1b 120w 152.27; 6m 30w 157.53 M
City Cab Co Decavur Ga

1b 30w 152.45; 4m 30w 157.71 M

(Continued on page 42)
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s TECHNICAL INDEY is ome reason
U

ged this zs-pcse vclum‘é!

TECHNICAL INDEX

SELECTING THE PROPER LOUDSPEAKER

SYSTEM . .
METHODS OF CONNEC'I'ING SPEAKERS

TO THE AMPLIFIER
IMPEDANCE MATCHING i
CONSTANT VOLTAGE DISTRIBUTION 'SYSTEM..
IMPEDANCE MATCHING TRANSFORMERS. Page 16
EFFECTS OF MISMATCH UPON POWER

TRANSFER Page 16
CONTROLLING I.OUDSPEAKER VOLUME PG E 20
OVERLOAD PROTECTION OF I.OUDSPEAKERS Page 22
PHASING LOUDSPEAKERS .. . .. ... .Page23
REVERBERATION Page 23
BAFFLING A CONE SPEAKER . POgE 26

ADDRESS REQUESTS TO YOUR DISTR'BUTOR

UNIVERSITY LOUDSPEAKERS - INC

80 SO. KENSICO AVE., WHITE PLAINS, NEW YORK

MOBILE RADIO HANDBOOK

Practical Working Data on Mobhile and Point-1o-Point Systems

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

PLANNING: How to plan a mobile or point-fo-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 became 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 renewal 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 rinhv
equipment for a particular system, specifications on transmitters and receivers
of all makes, selective calling and fleet control and adjacent<hannel operation.
ANTENNAS, TOWERS: The problems of p|anmn$I antenna installations are covered
very Ihoroughly in two chapters which explain the various special-purpose types of
radiators, and the correct method of erecting a standard guyed, steel 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.

An elaborately illustrated reference book for executives, communica-
tions engineers, system supervisors. 190 pages, 834 by 11V2 ins.

$4.00 Cloth Bound - $2.00 Paper Cover Eesid, insthe.os:

Published by Radio Communication Magazine
SAVINGS BANK BUILDING, GREAT BARRINGTON, MASS.
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NEW APPLICATIONS
(Continued from page 41)

Greenwood Taxi Greenwood Ind
1b 30w 152.39; 40m 10w 157.65 M
Midway Cab Co Franklin Tenn
1b 120w 152.33 K; 8m 30w 157.59 L
Clty Cab Co nghlands NC 1b 25w, 5m 25w 152.33 G
T A & C Taxi Inc Dover NH
1b 50w; 7m 30w 152-162 K
Airline Cab Co of Havelock Inc Box 902 New Bern NC
Havelock NC 1b 120w 152.39; 20m 20w 157.65 M
Tuxedo Cab Co Coos Bay Ore
1b 120w 153.29; 10m 120w 157.65 L
Bordeaux Cab Nashville Tenn
120w 152.45; 8m 30w 157.71 M
Square Deal Taxi Bay City Texas
1b 20w 152.33; 10m 20w 157.59 M
Whnfe Top Cab Rockawa N.
24.8w 152.33; 6m 24 8w 157.59 G
Ches'er-Newell Taxi 601 Carolina Ave Chester W Va
1b 50w 152.39; 3m 30w 157.65 M
De Luxe Cab_Co Mansfield Ohio
1b 30w 157.71; Sm 60w 152.45 M
Cily Cab Baraboo
60w 152.45; 7m 10w 157.71 M
Schock Taxi Serv Elizabethtown Pa
1b 20w; 4m 20w — M
Redford Veleuns Cab Co Detroit Mich
1b 60w 152.45; 15m 10w 15771 M
Cny Cab Tooele {stah
40w 152.45; 7m 40w 157.71 M
Knlhennes Taxi_Tell City Ind
1b 15w 152.45; ém 15w 157.71 M
Murphy’s Taxi Co Brunswick Ga
1b 30w 152.33; 7m 30w 157.79 M
ou Cab Co Galena Park Tex
¥b 15w 152.39; 10m 15w 157.65 M
Ace Taxi Bowlmg Green Ohio
1b 20w 152.39; 8m 20w 157.65 M
Leon C Painter Ardmore Okla
1b 30w 152.45; 12m 30w 152.7} L
Deerpark Taxi Service Deerpark NY
1b 50w 152.27 R; 5m 30w 157.53 L
Yellow Cab Lufkin Texas
1b 120w 152.27; 12m 120w 157.53 M
Smnh’s Tuxl Portland Me
1b 30w 152.45; 5m 7w 157.7
Yellow Cab Co of St Joseph St Josﬁph Mo
1b 140w 152.33; 35m 41w 157.59 M
Commemul Cab Co Greenville SC
1b 60w 152.33; 15m 15w 157.59 M
Yellow Cab Co Corsicana Tex
1b 120w 152.38; 15m 20w 157.65 M
Lm‘le|ohn Taxi Service Memphis Tenn
120w 152.39; 30m 10w 157.65 M
Whmens Taxi Servnce Uxbndga Mass
1b 30w; 4m 30w 1 9 M
Georgetown Yellow C b Co George'DWn Ky
1b 120w 152.23; 20m 30w 1 M
Deluxe Radio Cab Htllsdale M|ch
1b 10w 157.65; 5m 10w 152.38 M
Cozy Taxi Co Kinston NC
1b 120w 157.53; 20m 20w 152.27 M
Central Taxi Valley Stream NY
1b 30w 152.45; 5m 30w 157.71 M
Independent Cab Co Naugatuck Conn
30w 152.33; 10m 30w 157.59 —
Palatine Cab Co Palahne Hl
1b 30w 152.45; 10m 30w 157.71 G
Hennesseys Public Cab Long Branch NJ
1b 30w 152.33; 10m 10w 157.59 L
City Cab Co Sauk Centre Minn
1b 30w 152. 2C7hT 5m 3l0w 157.53 B
Um'ed Livery Chicago
1b 120w 152.27; 40m 60w 157.53 L
Ada s Old Transfer Taxi Service Nonh Bergen NJ
1b 60w 152. GGD:m 30w 157.59 L
Checker Cab Co Downe:
1b 150w 152.45; 5m ¥4.8w, 40w 157.71 R

AUTO EMERGENCY
Automobn!e Club of Pittsburgh Pittsburgh Pa
1b 60w; 10m 30w 35.7 G
Charlnes Auto Body Hempsvead NY
1b 120w 35.79; 5m 60w 35.7 L
Hapco Inc 10 W Canal St Sumter SC
Manning SC 1b 30w; 3m 15w — M
Sumter SC 1b 30w; 3m 15w — M
Town Auto Co In¢ Allentown Pa
1b 120w; 6m 60w 35.7 G
Red lIsaacs Garage Hamilton Ohic
1b 60w; Bm 30w 7
Truitt & Richards Motor Co Morganfield Ky
1b 114w; 14m 114w 357 R

HIGHWAY TRUCKS

FAJE&GE Brewron Co Winnfield La
b 120w; 10m 120w 35.82 M

Joe Bradley Co 305 S Pecos St Midland Tex
Hadacol Tex 1b 25w 35.86 M

Shays Service Inc N Main St Dansville NY
Buffalo NY 1b 120w; 22m 120w 35.82 M

Pixley & Co E Bethany NY
1b 120w; 20m 30w 35.9 M

Wright Truckmg Co Sfockfon Calif
1b 120w; 15m 60w 35.74 M

Arcata Truck & Equipment Arcata Calif.
Nr Arcata Calif 1b 100w; 2b é0w 3574 K; 8m
0w 3574 G

Pickett Bros Truck Line 226 N éth Ave Walters Okla
1b 60w —; 8m 60w —
Cyril Okla 1b 60w — M
Comanchee Okla 1b 60w — M

H E Swezey & Son Motor Trans Inc New London Gonn

FM-TV, the JournaL of Rapio CoMMUNICATION
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1b 120w; 5m 60w 35.9 R
Keenan Welding Supply Co Albany Ga
1b 60w 35.82 M
H E Swezey & Son Motor Trans Inc Eastport LI NY
Eastport NY 1b 500w; 50m 60w 35.9 R
QOrient Point NY 1b 120w; 5m 60w 35.9 R
Valley Stream NY 1b 120w; 5m 60w 359 R
New York NY 1b 120w; 5m 60w 35.9 R
Magic Gas Co Center Tex 1b 85w; 5m 60w 35.94 K
West Machinery Co Inc Kinston NC
b 120w 25.5 L; 10m 120w 25.5 R

FILM PROJECTOR
(Continued from page 21)

veniently. Cumulative operating hours
are indicated. A switch on the control
panel transfers control to a remote loca-
tion when desired. Push-buttons are
provided for starting and stopping the
mechanism, as well as for still projection.

A separate torque motor is furnished
for the take-up reel drive. Extremely
quiet operalion is obtained, with many
of the vital moving parts running in con-
tinuous oil baths.

BBC DISPLAYS
(Continued from page 23)

It was considered at first that ampli-
tude, time, and frequency might be
shown by presenling successive logarith-
mic decays on a CRT at progressively in-
creasing frequencies, and applying incre-
mental shifts to the X and Y axes as
each pulse was radialed into the room,
so that a composite picture could be ob-
tained photographically. Some experi-
menls were conducted also with a skia-
tron® to display the composite picture,
but practical difficulties led eventually

to the adoption of a simpler system. |

Successive traces on the face of the CRT
are photographed on a film which is
moved at a rate of 1 mm. per second by
a synchronous motor in an experimental
camera, Fig. 4. Reference frequencies
are marked by depressing a push-button
which brightens the trace for the dura-
tion of a single pulse.
(To be continued next month)

' MOBILE RADIO NEWS
(Continued from page 28)

This power is sufficient to operate the
pocket receivers under practically all
conditions at a radius of 10 miles or
more. Adequate signals can often be
picked up from the Telanserphone sta-
tion at 40 to 50 miles.

When a call comes in for a subscriber,
the operator inserts a slug in an auto-
matic voice-transmitting machine. The
subscribers’ call numbers are repeated
over and over. As soon as a subscriber
calls Telanserphone and gets his message,

his slug is removed from the machine. |

It’s all very simple, completely auto-
matic, highly effective, and quite inex-
pensive for the subscribers. The trans-
mitting machine and the pocket receivers
(Concluded on page 44)

OF THE

&7 .
ROl 207260 INDUSTRY

.. and if the cables and connectors in your equipment
aren’t of top quality, then the pulse will be weak and
unreliable. Insist on Amphenol cables and connectors
and be assured of maintained continuity and positive
connection.

TEFLON CABLES developed by Amphenol are ideally
suited for applications in the high temperature range.
These cables operate without difficulty in temperatures
from —100°F. to +450°F. They also feature extremely
low loss and high voltage break down. Look to Amphenol
for the entire series of RG Cables.

AUDIO CONNECTORS made by Amphenol are ruggedly
built for severe usage and feature a unique watertight
seal that provides full protection against water leakage.
This type of connector is now standard on all Signal
Corps communication equipment. Contacts are spring
loaded and self-cleaning.

A-N CONNECTORS require a strict conformity to Army-
Navy Specifications. Many of the now standard design
features were originated and developed by Amphenol's
extensive engineering staff. Amphenol’s A-N Cable As-
semblies provide the ideal combination of top quality
components and high grade workmanship.

RF CONNECTORS are better if they are made by
Amphenol—better because they are made better!
Amphenol's RF Connectors have the quality and preci-
sion necessary in the most delicate and accurate of
instruments, yet are rugged enough to meet the punish-
ing demands of modern military aircraft and mechanized
ground equipment.

AMERICAN PHENOLIC CORPORATION
1830 SOUTH 54TH AVENUE » CHICAGO 50, ILLINOIS
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the celebrated model $ 5

designed for every phase of
synchronous sound recording
for the motion picture and
television industries.

A truly outstanding

synchronous Magnetic
Sprocket film recorder.

‘WORLD-WIDE PROVEN PERFORMANCE

FILM CAPACITY 2100 FEET —
16 MM OR 17.5 MM

® AVAILABLE IN CARRYING CASES OR FOR
RACK MOUNTING

® FULL ACCESSORIES FOR BATTERY OPERATION
& ALL INTERLOCK SYSTEMS

® 35 MM SOUND FIDELITY PLUS MAGNETIC TAPE
CONVENIENCE AT 16 MM PRODUCTION COSTS

® PROMPT DELIVERY

The Key To Your Complete
Recording Problems

Use Stancil-Hoffman better record-
ing systems for radio, television,
motion pictures and instrumenta-
tion . . . equipment designed to
meet rigid Hollywood standards.

[ stanciu- G worman

1016 NORTH HIGHLAND AVENUE
HOLLYWOOD 38, CALIFORNIA
® Write today for information on
our complete recording systems . ..
\ from microphone to release print.

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 signal 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 fo 176 mc in one range.
FREQUENCY CONTROLS: Main dial marked in 1 mc
+divisions.
Vernier (mechanical) marked in 0.1 and 0.01 me
divisions.
AF Switch: = 60 ke in small discrete increments.
Fine Tune: Continuous electronic luning over =10
ke range.
FREQUENCY ACCURACY: ==0.05% after warmup.
FREQUENCY STABILITY: With femperature variations:
=220.001% per degree centigrade.
With line voltage variation: +=0.002% for
=+10%, line variation.
RF OUTPUT VOLTAGE: 0.1 fo 200,000 microvolis
into @ 53 ohm load.
RF OUTPUT IMPEDANCE: 53 ohms resistive look-
ing into panel connector.

FREQUENCY MODULATION: Frequency deviation
r‘;ng%lk(:on'lnuously variable) 0-10, 0-25, 0-100, and
250 ke.

' FM DISTORTION: Less than 2% at 100 ke and less than
10% ot 250 ke deviation.

MODULATING SOURCES: Internal AF oscillatar at 400
ond 1000 cps.

External AF oscillator may be used.
POWER SUPPLY: Provides electronically regulated fila-
ment and B voltages.
Price: $910.00 F.O.B. Boonton, N. J.

BOONTON “KADIO
BOONTON-K-J- U-S-A- 6"?7()"{,[&@{
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MOBILE RADIO NEWS
(Continued from page 43)

are manufactured by Budelman Radio
Corporation, Stamford, Conn. Details of
the equipment will be published soon in
this Magazine.

Miscellaneous common carriers may
find radio paging much more profitable
than two-way communication, not only
because operating expense andﬁ the in-
vestment per subscriber is far less, but
because the low rates will attract a much
larger number of customers. ’

Name Wanted:

“You ought to have a more aecurately
descriptive title for this departu%nt than
Mobile Radio News, because it carries
items concerning point-to-point and
microwave relay systems.” That com-
ment came from Gardiner Greene, presi-
dent of Workshop Associates. lWe be-
lieve he is right, too, but we can’t think
of a title that will cover all those sub-
jects. Do you have a suggestion?

6 Volts for Bench Tests:

Most service shops use 6-volt storage
batteries for making bench tests on mo-
bile radio equipment. Electro Products
Laboratories, 4501 North Ravenswood
Avenue, Chicago, makes a very fine fil-
tered power supply that delivers 6 volts
DC from 115 volts AC, but the output
is only 20 amperes. When we asked why
they didn’t make a unit delivering
enough current to operate mobile radio
equipment, they replied: “Just put two
of the 20-ampere units in parallel. For
short periods of transmitter tests, the
pair will deliver 70 amperes.” Sounds
like a simple way to eliminate the nuis-
ance of a storage battery in the service
shop.

SPEAKER SYSTEM
(Continued from page 26)

18 ins. clearance in front of the array of
holes.

It was stated that the speaker system
can be incorporated easily into standard
console radio or radio-phonograph cabi-
nets. The enclosure can be positioned
in the base of the cabinet so as to be
close to the floor and to the wall against
which the cabinet is placed. Fig. 2
shows one possible arrangement for the
loud-speaker section of such a cabinet.

Other designs employing larger speak-
ers have been worked out tentatively.
Preliminary tests on an enclosure of 1.3
cubic feet, for a single 12-in. speaker,
indicate excellent response down to 30
cycles.

It is certain that this type of speaker-
enclosure combination will find imme-
diate and enthusiastic acceptance.

FM-TV, the JourNAL of Rapio COMMUNICATION
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BIG NEWS WAS HI-FI
(Continued from page 35)

tion, hut there is a decided shortage of
programs which come in with enjoyable
quality.

Chicago Audio Show:

There was an Audio Show at Chicago
directly following the Parts Show. No
exact figure of attendance was available
since admission was free, and many peo-
ple didn’t register. Nor was it possible
to make an estimate because the 57 ex-
hibits were so widely scattered along the
corridors of three floors in the Hilton
Hotel.

Nevertheless, the attendance confirmed
the expectation that Chicago can support
a big amnual audio show. Specifically
lacking at the initial event was well-
organized promotion to reach the public,
and the clement of showmanship neces-
sary to give an impressive atmosphere
lo such an event. Consensus of opinion
was that shows in Chicago should be run
by a Chicago management.

NEW BOOKS

ANTENNAS: THEORY AND PRACTICE, by
Sergei A. Schelkunoff and Harald T.
Friis. John Wiley & Sons. 639 pages, $10.

Written primarily for students and
practicing radio engineers, this book pre-
sents the theory required for antenna
design and experimentation, and the ap-
plication of this theory to design of an-
tennas of various frequency ranges. Does
a good job of bridging the gap between
antenna mathematics and practical de-
sign work.

Apvancep ANTeNNA THEorY, by Sergei
A. Schelkunoff, John Wiley & Sons. 216
pages. $6.50.

This is a rigorous treatment of new
methods of attack on the theory and
design of broadband antennas. An ex-
cellent review of the recent work of
Hallen, Stratton and Chu, and of the
author, stressing spherical functions as
an aid to physical interpretation.

Rapio License Examinations, How
to Pass. third edition. by Charles E.
Drew. John Wiley & Sons. 367 pages,
$4.50.

This book is a compilation of ques-
tions and answers on all subjects covered
in an FCC examination for a radio op-
erator’s license, with the exception of
material on elements 7 and 8. These
are concerned with endorsements for
aircraft radiotelegraph and ship radar
operation. Contains also a complete
appendix.

Proceepings oF THE NatioNaL EvLec-
TRONICS CONFERENCE, volume 7 (1951),
$5. Published by National Electronics

(Concluded on page 46)

FAN Air-Coupler for
Bass Reinforcement

Good News . . . The Dual Air-Coupler for bass reinforcement is in stock,
ready for delivery. This is the improved model described in Radio Communi.
cation last October, and in the Winter Edition of High Fidelity.

As more and more of the most critical audio experts install Air-Couplers in
extended-range systems, reports of remarkable performance continue to pour
in, One of the most enihusiastic owners is Paul deMars, former chief
engineer of the Yankee Network, and a pioneer in high-quality reproduction.
He said: | 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 (or intermediate and treble frequencies.”

form, so

speaker.

Crossover
Networks for
Any System of
Two or More

Loudspeakers

By a judicious selection of associated components,
the three coil sizes on which G.A. has standardized
enable our customers to secure low-cost crossover
networks which will operate at 14 different cross-
over frequencies!|

nk to buy dozens of coils.
customers,

would be No. 6 and No. 8).

headquarters for crossover networks.

For your convenience . . .
that you can assemble it with a screwdriver, or completely
assembled, ready to mount the speaker.
plywood, with each piece cut to precision fit,

DUAL AIR-COUPLER, COMPLETELY ASSEMBLED ... now only 47.50
The Air-Coupler is supplied completely assembled and finished in a
truly professional manner, with front panel in place, ready for the

Illustration shows assembled Air-Coupler, before front panel is

mounted. Opening is cut for any 12-in. speaker, the recommended size.

DUAL AIR-COUPLER, IN KNOCK-DOWN FORM ...

MISCELLANY: we carry in stock . .
Air-Coupler, $46.50; Peerless 5-230Q output transformer,
R-560A power transformer, $16.00; Peerless C-455A power choke, $10.00;
English KT-66 output tube, $4.95; Racon CHU2 tweeter, $23.10.

the Air-Coupler is available in both knock-down

Made entirely of first-quality 3-in.

we.now only $34.50

. Altec 600-B 12-in. speaker for the
26.00; Peerless

RAPID ATTENUATION NETWORKS

12 db droop per octave. These networks use two
inductance coils.

A Impedance of Price  Price

For the experimenter, that means *

o wide range of choice without having to bresk the low hezuemy ;Cussovev Ordcrhby IOCrlls (‘iem.
For the man who speaker requency Number Only plete’

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
making only three coil sizes (10.2, 5.1, and 1.6 700 3 12.00 16.00
Mh) — and it passes on those savings direct fo its :1450 4 1%% 11,50
75 5 20. 24.00

If you want to use three speakers with crossover 8 ohms 1,100 6 7.00 12.00
points at 350 and 1,100 cycles, for example, just '550 7 7.00 13'00
order two of the networks listed above (for an 350 8 12.00 17.50
8-ohm system, with rapid crossover attenuation, it 175 9 2000 2400
5 85 10 2000  26.50

As most everyone has found out by R:w;;rGa:\wl; 4 ohms 550 n 7.00 13.00
know, we're the only organization stocking networks ?;g :2 l;% 13-88
specifically designed for use with Air-Couplers, 85 n 20.00 26.50

If you are in doubt about the selection of a
network for your particular speakers, send 10c for
the G.A. Network Data Sheet, from which you can
determine your requirements exactly.

SAVE C.0.D. Charges!

* Complete networks include necessary capacitors
and level controls. Be sure to indicate whether
you want just the coils or the complete network.

Send remittance with your order.

eneral Apparatus Co.

South Egremont, Massachusetts
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Don't let heavy. bulky field equip-
ment ‘make your recording engineer
feel like a portering engineer! The
exciting new Magnemite’ Recorder
is the first truly portable tape record-
er for broadcasters — yet it offers all
the professional specifications and
operating dependability of expensive
studio console equipment.

Designed to operate in accordance
with NAB standards and powered by
self-contained dry-cell flashlight bat-
teries that last 100 operating hours.
Constant tape speed (for low-flutter
recordings) is achieved with a spe-
cial tly-ball governor-controlled
spring- motor. Many other features,
including earphone monitoring of
incoming signal, and playback
through earphones or directly into
your transmission lines.

Model

2158A

125%

" MAKES FIELD RECORDING

7 *

FREQ. Rang
No. TRACKsS,

DYNAM,C ~ne

RAN

FLUTTER G‘--j? db.
SIZE, * 1%
WEIGHT ,';xwu in.
Other mo Ibs.

de/s

3, Operati,

jv/‘ in. per sec. (10. [‘:"g ©t 1% and
ailable, weight) olso

g

No need to depend any longer on
equipment “adapted” for field re-
cording. Get the recorder DESIGNED
for the field—the Magnemite®. Write
today for complete specifications
and direct factory prices.

*Trade Mark Reg.

AMPlIFIER (ORP of AMERI(A 398-9 Broudwuv New York 13, N.Y.

An all triode basic amplifier based
upon the Williamson circuit . . . the
last word in ultra high fidelity

Frequency response X .5 DB 10 to
100,000 CPS ot 8 watts, Distortions
at 15 watts .1% harmonic; LM. .25%
at 10 watts; 20 DB feedback from 2
loops; damping factor 20; cathode
follower driver, 2 direct coupled
stages; fixed bios.

The ideal pre-omplifier for the 215BA.
Completely variable feedback type
equalization for reproducing records
exactly as recorded. Frequency
response radio input £ .5 DB.% to
100,000 CPS. Step type bass and
treble controls; 25 DB equalization
down to 20 CPS. For magnetic or
dynamic pickups.

PRECISION ELECTRONICS, INC.

641-43 MILWAUKEE AVENUE
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| NEW BOOKS
(Continued from page 45)

Conference, Inc., 852 East 83 Street,
Chicago 19. Copies of volumes 2 through
6, containing the proceedings for 1946
through 1950, are available also al $5
each.

Volume 7 contains the 79 papers, com-
plete or in digest form, given at the 1951
conference. Papers are given on elec-
tronic research, audio systems, compo-
nents, computers, high-frequency meas-
urements, information theory, magnetic
amplifiers, medical and industrial elec-
tronics. microwaves, propagation, servo
theory, signal detection, television, and
vacuum tubes.

Anpuiriers, The Why and How of
Good Amplification, by G. A. Briggs and
H. H. Garner. Wharfdale Wireless
Works, Bradford, Yorkshire, England.
215 pages, 15/6.

Although written in Mr. Briggs’ usual
engaging style, this is not quite up to
the standards set by his previous books.
This 1s due in most part to a lack of
specific information; there is a discom-
forting vagueness about the application
of the information contained.

Rapio AnTEnNa EnGINEERING, by Ed-
mund A. Laport. McGraw-Hill. 563
pages, §9.

Here is a book of practical design in-
formation, intended to save time and
reduce costs in antenna design and con-
struction. All common types of antennas
in use today are considered. Short-cuts
and economy pointers are provided for
the benefit of antenna engineers, with
considerations affecting operational re-
quirements and system engincering.

Evrectricat MEessuresmEenTs, by For-
rest K. Harris. John Wiley and Sons.
784 pages, $8.

A very thorough treatise on all aspects
of DC and low-frequency measurements,
from basic principles to applications. Al-
ternative methods of measurement are
presented for each conceivable applica-
tion, with advantages and disadvantages.
Written for the benefit of practicing en-
gineers and laboratory workers as well
as students and research workers, it is
successful along both lines but more so
for the latter group.

Rap1oTELEPHONE LicENsk MANUAL,
by Woodrow Smith. Editors and Engi-
neers. 197 pages, $3.75.

Since only the first 4 elements of FCC
license examination are covered, this
book is itended only for prospective
radiotelephone operators. It is not in-
tended as a textbook; however. the ques-
tions and answers serve to limit the field
of study to pertinent subjeets, and to
' emphasize those subjects most likely io

be misunderstood. An appendix of use-
| ful information is included.

FM-TV, the Journar of Rapio CoMMUNICATION
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P-306-CCT — Plug, $-306-AB — Socket

INDEX
OF
ADVERTISERS

FOR YOUR CONVENIENCE, TELEPHONE
NUMBER OF EAGH COMPANY IS SHOWN HERE

Cable Clamp in cap.
Series 300 Small Plugs &
Sockets for 1001 Uses
Made in 2 to 33 contacts for 45
volts, 5 amps, for cap or panel
mounting. Higher ratings where
circuits permit.  All
sockets polarized. Knife switch
sucket contacts phosphor bronze,
cudmium plated. Engage both sides
of flat plug — double contact area.
Bur type plug contacts hard brass
codmium plated. Body molded

bakelite.

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

wlith Angle B

Howanrp B. Jones Division

MUFACTURI VRATION

Measurements Corporation
MODEL 78

STANDARD SIGNAL
GENERATORS

FREQUENCY RANGE: Choice of two
bands; frequency ratio of each band
1.8 to 1 within range of 10 Mc. to 250
Mec. Special single band instruments
also available vp to 420 Me.

OUTPUT VOLTAGE: Continvously varl-
able from 1 to 100,000 microvolts.

MODULATION: AM, fixed at 30%.,

POWER SUPPLY: 117 v., 50/60 cycles.

MEASUREMENTS

CORPORATION

BOONTON 6 NEW JERSEY

Adair, George P. ... 9
Washington, D. C.: Executive 1230
Amesrican Phenolic Corp. ... . A3
Chicago: Bishop 2-1000
Amplifier Corp. of America ..... e 46
New York City: Digby 9-1890
And COMP. oottt 7
Chicago: friangle 4-4400
Bendix Aviation Corp (Scintilla Div). ... 39
Sidney, N. Y.: Sidney 2511
Birtcher Corp. - 4
Los Angeles,
Bliley Electric Co. .. e 6
lugs d Erie, Pa.: Erie 2.2287
plugs an Boonton Radio Cor . A4

Boonton, N. J.: Boonton 83200

Browning laboratores, Inc. ... 48, Inside Back Cover
Winchester, Mass.: Winchester 2121

Cleveland Inst. of Radio Electronics ............. 5
Cleveland, Ohio: Ex. 1-8888

Cornell-Dublier Electric Corp e A1
South Plamﬁeld N. J Plalnﬂe|d 69000

DuMon? Lab 10, 11
Clifton, N. J.: Sherwood 2.7400

Eitel-McCullough, Inc. . JURIURRUSURRR |
San Bruno, Cal.: Juno 8- 1212

General Apparatus Corp. ..o o 45

. Egremont, Mass.

Hammarlund Mfg. Co., Inc. 3
New York, N. Y.: Longacre 51300

Migh-Fidality M .4

Gt. Barrington, Mass.:

Jansky & Bailey ..
Washington, D. C.: Me 5411

Jones, Howard B., Division ... 47
Chicago: Nevada 22000

Kear & KennndB
Washington, : Sterling 7932

Klipsch & Associates ... SO 9
Hope, Ark.: Ho')e 995

Mavrer, Inc., J. -
Long Island Cny, N. Y Snllwell "4-4601

Gt. Barrington 500

May, Russell P. ..., 9
washington, D.C.: Republic 3984

McCachren, Winfield Scott ... S 9
Arlingron Va.: Glebe 9096

Measurements Corp. ... . 8,9 47
Boon'on N. J.: Eloonfon 8-2131

M LIS et ...... Back Cover
Chlcago Spauldmg 2-6500

Mycalex Corp. of America ... . 1
Clifton, N. J.: Prescott 9-8866

Northrop Aircraft, Inc. . 8
Hawthorne, Cal.: Oregon 8 3051

Precision Electronics, Inc, ... 5 . 46
Chicago: Taylor 9-5550

Radiocom, Inc. ... 8, 42
Gt. Barrington, Mass.: Gt. Barrington 500

Radio Corp. of America (Eng. Products) ... 24, 25

Camden, N. J.: Woodlawn 3-8000

Radio Engineering Labs. . Inside Front Cover
Long Island City, N. Y 5n||we|l 6-2101

Radio Wire Television Inc. e — 9
New York City: Walker 5.8883
Relay Sales ... 38

Chicago: Seeley 8-4143
Sargent-Rayment Company
Oakland, Cahf Glencourt 1-7045

Shure Bros., In RS RPN | ]
Chicago: De|aware 74450

Stancil-Hoffman Corp. ... .. ... ... .. 4
Hollywood, Caluf Hlllsnde 7461

University I.oud:plalurs, Ine. ... a2
White Plains, N. Y Whlre Plains 67700

Weldon & Can 9
Washington, D

Wells Sales, Inc. 37

e

Workshop Associates, Div. of Gabriel Co. ... 9
Newton nghlands, Mass.: Needham 3-0005

Zenith Radio Corp. .
Chicago:: Berkshlre 77560
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Information for

Dealers Specializing
in Hi-Fi Equipment

HicH-FipELITY Magazine con-
tains so many interesting
ideas for the use and installa-
tion of hi-fi equipment that
dealers are finding it a valu-
able help in increasing their
sales.

Hice-FiDELITY also serves to
bring customers back again
and again because, once they
become acquainted with this
Magazine, they want each suc-
ceeding copy.

Here’s how you can arrange
to carry it in your store:

HicH-FIDELITY Magazine sells
at §1. per copy, with a 40%
dealer discount. You can
place an initial standing or-
der for 6 copies, and increase
the quantity at any future
time. We suggest this because
the Magazine is not return-

able.

With your first order, you
will receive a handsome steel
display rack, without charge.

Use the coupon below, or
your own purchase order. Get
HicH-FiDELITY in your store,
and let it help to increase
your sales of hi-fi equipment.

HIGH-FIDELITY MAGAZINE
Milton B. Sleeper, Publisher

The Publishing House, Great Barrington, Mass.
Please enter my standing order for 6 copies
of HIGH.FIDELITY MAGAZINE, at $1.00 per
copy less 40%, and include a display stand,
no charge, with the first shipment.

c

Y

Address ...
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BROWNING FM AND FM-AM TUNERS ARE

RJ-20B FM.AM TUNER

The number of customn radio-phonograph in-
stallations is increasing at a truly phenomenal
rate. In recent years, this activity has spread from
a few metropolitan areas to the point where it is
national in scope. This is best illustrated by the
accompanying list of distributors, now handling

BROWNING FM and FM-AM tuners.

Professional custom set builders have come to

standardize on BROWNING tuners because:

First of all, they deliver maximum performance
on both FM and AM. Behind the current models
is a continuing program of engineering refinement
and improvement that was started in 1940. The
latest feature to be added is the Selective AFC
control, now available on all three.

In addition, these tuners are designed specifi-
cally to meet the requirements of custom set build-
ers. Consider, for example, the convenient ter-
minals for connecting associated equipment, and
the single switch to cut in FM, AM, or TV recep-
tion, or a record player.

Finally, there is a choice of three distinct
BROWNING models, to meet various space lim-
ilations, different types of installations, and the
preferences of individual customers. However,
all models have the same basic radio circuits, and
all give the same outstanding performance.

Model RV-10B is a straight FM tuner, with a drift-com-
pensated Armstrong circuit employing a 2-stage noise lim-
iter to give 20 db quieting on signals of 10 microvolts.

Model RJ-12C is a very compact, high-performance FM-
AM tuner, with a separate power supply unit. Separate RF
and IF circuits are used on FM and AM, with triple-tuned
1F transformers. On FM, the drift-compensated Arm-
strong circuit provides 20 db quieting on 10 microvolt
signals.

Model RJ-20B is a single-chassis tuner similar to the
RJ-12C, but with variable IF bandwidth on AM, and a
built-in preamplifier with controls to give up to 20 db bass
and treble boost.

One of these three models will meet the requirements of
any installation, no matter how simple it is to be, or how
complicated. See, hear, and order them from your nearest
distributor. For detailed data sheets, write BROWNING
LABORATORIES, Inc., 700 Main Street, Winchester, Mass.

In Canada, address Measurements Engineering, Ltd..
Arnprior, Ont.

WHERE TO BUY BROWNING HIGH-SENSITIVITY FM and FM-AM TUNERS

Partial list of distributors who will be pleased to supply you with BROWNING tuners best suited to your particular requirements

Alaska Frian‘? I Sai(ramenéo am
Al rouckie adio emp Lo, . .
nchorage 2330 Kern 1Mm5 an's’.

Alaska Radio Supply
P. O. Box 84

Alabama
Birmingham
Ack Radio Supply Co.
223 N. 22nd St.
Clary Co., Inc.
2024 Fourth Ave., N,

Arizona
Tucson
Elliott Electronics
418 N. Fourth Ave.
Branch: Phoenix

Arkansas
Fort Smith
Wise Radio Supply
1001 Towson Ave.
Little Rock
Southern Radio Supply
1419 Main St.
Branch: Dallas, Tex.
Texarkana
Lavender Radlo Sup.
522 E. 4th

California
Burbank
Valley Elect. Sup. Co.
1302 N. Magnolia Bvd.
Eureka
Comm. Radio & Electr.
317 W. 7th St

48

De Jarnatt Wholesale
223 Fulton St.
Branch: Stockton
Long Beach
Dean Co., Fred S.
969 American Ave.
Scott Radio Supply Co.
266 Alamitos Ave.
Los Angeles
Henry Radio
11240 W. Olympic Bvd.
Kierulff & Co.
820 W. Olympic Bvd.
Branches: Fresno, San
Diego
Rad|o Products Sales
1501 S. Hill St.
Radio Specialties Co.
1956 S. Figueroa St.
Univ. Radio Supply
1729 S. Los Angeles St.
Oakland
Brill Co., W. D.
198 10th St.
Electric Supply Co.
149 12th St.
Wenger Co., E. C.
1450 Harrison St.
Branches: Sacramento,
Fresno, San Francisco
Pasadena
Dow Radio, Inc.
1759 E. Colorado St.
Branch: Chicago

Branch: Reno, Nev.
Radio Telev. Prod. Co.
1519 19th St
Sacramento Elec. Sup.
1219 3

San Bernardino
Bagley Co., George H.
1216 "D §1.
Branch: San Bernadino

San Diego

Coasf Eéecfr!c Co.
t.
629 8th Ave.

San Francisco

Assoc. Radio Dist.
1251 Folsom St.
Brown Co., C. C

61 9th St.

Branch: Sacramento
Cox Distributing Co.
2598 Lombard St.
Graybar Elec. Co.
1750 Alameda St.
Kaemper and Barrett
1850 Mission St.
Branch: Berkeley

Leo J. Meyberg Co.
70 Tenth St.
Branches: Fresno, Llos
Angeles

Pacific Wholesale
116 Ninth St.

G. M. Popkey Co.
458 Brannan St.
Branches: Duluth, Minn.,
Marinette, Wis.
S. F. Radio & Supply
1282 Market St
San Francisco Radio
1280-84 Market St.
Zack Radio Supply Co.
1426 Market St.
San Jose
Frank Quement, Inc.
161 W, San Fernando St.
Sants Barbars 5
Channe! Radio Supply
434 State St.
Stockton
Dunlap Whsle. Rad. Co.
27 N. Grant St.

Colorado
Denver
Sound Service
446 Broadway
Pueblo
L. B. Walker Co.
218 W. 8th St
Branch: Denver

Connecticut

Hartford

Hatry of Hartford

203 Ann St.

Branches: Bridgeport,

Stamford, Waterbury

Moses Radio Elec. Co.

54 Flower St,

New Britain
United Radio Supply
53 E. Main St.

New Haven

Brown Co., Thomas H.

15-25 Whiting St.
Waterbury

Bond Radio Supply Co.

439 W. Main St.

District of Columbia
Washington

Elect. Wholesalers

2010 14th St., N. W.

Kenyon Radio Sup. Co.

2020 14th St., N. W,
Sun Radio & Service
938 F St., N

Florida
Miami

Walder Radio & Appl.

1809 N. E. 2nd Ave.
Pensacola

Grice Radio & Elect.

358-360 E. Wright St.
St. Petersbur,

Cooper Radio Co.

648 Second Ave., S.
Sarasota

Morley Radio Electric

944 Main St.
Tampa

Kinkade Radio Supply

40204 W. Fortune St.
Thurow Distributors
134-36 S. Tampa $t.

Georgla
Atlanta
Specialty Distrib. Co.
425 Peachtree St., N. E.
Branches: Savannah,
Albany, Macon,
Chattanooga, Tenn,

Idaho
Boise
Craddock’s Radio Sup.
1522 State St.

Mlinois
Chicago
Allied Radio Corp.
833 W. Jackson Bvd.
Newark Electric Co.
223 W. Madison St.
Walker-Jimieson, Inc.
311 S. Western Bvd.

Mt. Carmel
Wabash Radic Distrib.
702 Plum St.

Rockford
Mid-West Associated
506 Walnut St.

Indiana
Angols
Lakeland Radio Sup.
525 S. West St.
Fort Wayne
Pembleton Labs.
236 E. Columbia St.

FM-TV, the Journar of Rapio CoMmuNicaTiON

www americanradiohistorv com


www.americanradiohistory.com

Indianapolis
Van Sickle Radio Sup.
102 S. Penn. St.
Lafayette
Lafayette Radio Sup.
412 Brown St.
Terre Haute
Archer & Evinger
1348 Wabash Ave.

lowa
Des Moines
Gifford & Brown, Inc.
1216-18 W. Grand Ave.
Branches: Cedar Rapids,
Waterloo, Ft. Dodge
Kansas
Wichita
Amateur Radio Equip.
1215 E. Douglas St.

Kentucky

Lexington

Radio Equipment Co.

480 Skain St.
Lovisville

Burks & Company

911 W. Broadway

Universal Radio Sup.

533 S. 7th St.
Owensboro

Central Electronics

600 N. Third St.

Louisiana
New Orleans

Columbia Radio & Sup.
3940 3rd St.
Shuler 3upply Co.
415 Dryades St.
Southern Radio Sup.
1 Tulane Ave.
Walther Bros. Co.
714-20 Howard Ave.

Maryland

Baltimore

Henry O. Berman Co.

12 E, Lombard St.

Wholesale Radio Parts

311 W, Baltimore St.
Hagerstown

Zimmerman Whislrs.

114 E. Washington St.

Massachusetts

Boston

Demambro Radio Sup.

1111 Commonwealth

Branches: Lawrence,

Providence, R. 1.

Hatry & Young

42-44 Comhill

Branches: Lawrence,

Springfield,

New London, Conn.

Herman Co., Inc.

885 Boylston St.

Mayer Co., A. W.

895 Boylston St.

Radio Shack Corp.

167 Washington St.

Radio Wire Television

110 Federal St.
Brockton

Ware Radio Supply Co.

913 Centre St.
Cambridge

Electrical Sup. Corp.

1739 Mass. Ave,
New Bedford

Beckman Co.

11-35 Commercial St.
Pittsfield

Pittsfield Radio Co,

4) West St.
Springfield

Cushing, T. Frank

349 Worthington St.

Springfield Radio Co.

405 Dwight St.

Branch: Holyoke

Springfield Sound Co.

147 Dwight st.

Worcester
Demambro Radio Sup.
729 Main St.

Radio Maintenance
19.25 Central St.

Michigan

Ann Arbor
Purchase Radio & Cam.
605 Church St.
Wedemeyer Elect. Sup.
213-17 N. Fourth Ave.
Branch: lansing

Battle Creek
Electronic Sup. Corp.
185 W. Michigan Ave.
Branch: Kalamazoo

Detroit
Dufty & Co., Inc.
2040 Grand River Ave,
K. L. A, Laboratories
7422 Woodward Ave.
Radio Specialties Co.
456 Charlotte St.

Minnesota
Minneapolis
Bonn Co., lew
1211 LaSalle Ave.
Branches: Duluth, St.

au
Northwest R. & E. Sup.
52 S. 12th St.
Branch: St. Paul
Stark’s, Inc.
71 S. 12th St
8ranches: Duluth,
La Crosse, Wis.
Mississippi
lackson
Cabel!l Electric Co.
422 S. Farish St.

Missouri

Butler
Henry Radio Shop
211 N. Main St.
Branch: West Los
Angeles, Cal.

Cape Girardeau
Svedekum & Sons
620 Good Hope Ave.

Joplin
Brotherson Co.

515 N. Byers Ave.

Kansas City
Burstein-Applebee Co.
1012-14 McGee St.

St. Louis
Ashe Radio Co.
1123-25 Pine St.
Van Sickle Radio Co.
1113 Pine St.

Springfield
Reed Radio Supply
833 Boonville Ave.

Montana
Billings
Electronic Supply Co.
214 11th St, W,
Missoula
Northwest Distributors
50 S. Higgins

Nebraska
Lincoln
Hicks Radio Co.
1420-22 O St.
Omaha
Radio Equipment Co.
2822 Farnam St.

Nevada
Reno
Saviers Elec. Prod.
640 Sierra St.
Branch: Las Vegas

New Hampshire
Concord
Evans Radio
10 Hills Ave.
Dover
American Radio Corp.
510 Central Ave.
Manchester
Radio Service Lab.
670 Chestnut St.
Branches: Portland,
Bangor, Maine
New Jersey
Jersey City
Nidisco-Jersey City
713 Newark Ave.

Newark
Continental Sales Co.
195 Central Ave.
Electronic Marketers
415 Halsey St.
Lippman & Co.
246 Central Ave.
Radio Wire Television
24 Central Ave.
Phillipsburg
Williams, Carl B.
154 S. Main St.
Trenton
Allen & Hurley
25 S. Warren St.

New York

Albany

Ft. Orange Radio Dist.

904 Broadway

Taylor Co.

465 Central Ave.
Amsterdam

Adirondack Radio Sup.

32 Guy Park Ave.
Brooklyn

Benray Distrib. Co.

485 Coney Island Ave.

Peerless Electronics

76 Willoughby St.
Buffalo

Dymac, Inc.

2329-31 Main St.

Genesee Radio & Parts

205 E. Genesee St.

Radio Equipment Corp.

147-51 Genesee St.
Hempstead, L. I.

Davis Electronics

204 Main St.

Standard Parts Corp.

277 N. Frankiin St.
Ithaca

Stallman of Ithaca

127-31 S. Tioga St.
Jamaica, L. I.

Norman Radio Distrib.

94-29 Merrick Rd.

Peerless Radio Distrib.

92-32 Merrick Rd.

Branch: New York
Mt. Vernon

Davis Radio Distrib.

66-70 E. Third St.
New York

Arrow Electronics

82 Cortlandt St.

Dalis, Inc., H. L.

175 Varick St.

Federated Purchaser

66-68 Day St.

Branch: L, Angeles, Cal.

Easton, Allentown, Pa.

Fischer Distrib. Co.

118 Duane St.

Harrison Radio Corp.

12 West Broadway

Branch: Jamaica, L, I.

Harvey Radio Co., Inc.

103 W, 43rd St.

Leonard Radio. Inc.

69 Cortlandt St.

Milo Radio & Elect.

200 Greenwich St.

Newark Electric Co.

242 W. 55th St.

Radio Wire Telev.

100 6th Ave.

Stan-Burn R. & E. Co.

1697 Broadway

Branch: Brooklyn

Sun Radio & Elect.

122-24 Duane St.

Terminal Radio Corp.

85 Cortlandt St.
Rochester

Hunter Electronics

233 East Ave.

Rochester Radi» Sup.

118 St. Paul St.

Branch: Syracuse
Schenectady

Schwartz & Son

710-12 Broadway
Syracuse

Broome Distrib. Co.

100 Tully St.

Branch: Binghamton

Troy
Trojan Radio Co., Inc.
420 River St.

White Plains
West. Elect. Supply
420 Mamaroneck Ave.

North Carolina

Asheville

Freck Radio & Supply

38-40 Biltmore Ave.
Charlotte

Shaw Distributing Co.

205 W. lst St.
Raleigh

Car. Radio Equipment

105 E. Martin St.
Winston-Salem

Dalton-Hege Rad. Sup.

342 Brookstown Ave.

Ohio

Akron

Olson Radio Warehse.

73 E. Mill St.

Sun Radio Co.

110 E. Market St.
Canton

Burroughs Radio Co.

711 2nd St., N. W,

Branch: Mansfield
Cincinnati

Schuster Electric Co.

317-21 E. 8th St.

Steinberg’s, Inc.

633 and 637 Walnut St.

United Radio, Inc.

1314 Vine St.
Cleveland

Northern Ohio labs.

2073 W. 85th St,

Olson Radio Warehouse

2020 Euclid Ave.

Pioneer Radio Supoly

2115 Prospect Ave.

Progress Radio Supply

415 Huron Rd.

Winteradio, Inc.

1468 W. 25th St
Columbus

Hughes-Peters, Inc.

111-17 E. long St.

Branches: Dayton,

Cincinnati

Thompson Radio Sup.

182 E, long St.

Dayton
Srepco, Inc.
135 E. 2nd St.
Branch: Springfield
Elyria
El-A-Co.
121 lodi St
Toledo
H. & W. Auto Acc.
26 N. 1th St.

Warren Radio Co.

1320 Madison Ave.

Branches: Lima, Akron,

Peoria, 1ll.

Ft. Wayne, Ind.
Youngstown

Ross Radio Co.

325 W, Federal St.
Zaneeville

Thampson Radio Sup.

135 S. Sixth St.

Oklahoma

Oklahoma City

Electronic Supplv

212 N. W, 10th St.
Tulsa

Radio, Inc.
1000 S. Main St.
Oregon
Medford

Verl G. Walker Co.
205 W, Jackson
Portland
Central Distributors
1131 S. W, Washington
Northwest Radio Sup.
717 S. W. Ankeny St.
Portland Radio Supply
1300 W. Burnside St.
United Radio Supply
22 N. W. Ninth Ave.
Sranch: Eugene

Pennsylvania

Bethlehem

Buss Radio Electric

59-63 E. Broad St.
Erie

Duncombe Co.

1011 W. 8th St.

Warren Radio Co.

12th & State Sts.
Philadelphia

A. C. Radio Supply Co.

1539 W. Passyunk Ave.

Branch: Chester

Almo Radio Co.

509 Arch St.

Consolidated Radio Co.

612 Arch St.

Herbach & Rademan

1204 Arch St.

Neuber, Herbert K.

1207 Race St.

Radio Electric Serv.

701 Arch St

Branches: Philadelphia,

Allentown, Easton, Pa.,

Camden, N. J.,

Wilmington, Del.
Pittsburgh

Cameradio Co.

963 Liberty Ave.

Branch:

Wheeling, W. V.

Tydings Co.

632 Grant St.
Reading

Barbey Co., Inc.

55-57 Penn St

Branch: Lancaster
Scranton

Pursell, Fred P.

548-50 Wyoming Ave.

Rhode Island
Providence
Dandreta & Co.
129 Regent Ave.
Edwards Co., W. H.
94 Broadway

South Carolina
rolumbia
Dixie Radio Supply
1715-17 Main St.
Branches: Greenville,
Charlotte, N. C.

Tennessee

Kingsport

Radio Electric Supply

210 Cherokee St.
Knoxville

Chemcity Radio & Elec.

12 S. Emory Park

Roden Electrical Supply

808 N. Central St.
Memphis

Bluff City Distribut.

905 Union Ave.

Lavender Radio Supply

1012 Union Ave.
Nashville

Braid Electric Co.

1100 Demonbreum St.

Texas

Abilene

R. & R. Electronic Co.

802 Walnut St.
Austin

Hargis Co.

706 W. 6th St.
Beaumont

Montague Radio Distr.

760 Laurel
Corpus Christi

Wicks-Devilbiss Co.

516 S. Staple St.
Dallas

Ra-Tel, Inc

2409 Ross Ave.

Wilkinson Bros.

2406-08 Ross Ave.
Fort Worth

Ft. Worth Radio Sup.
1201 Commerce St.

STANDARD FOR CUSTOM INSTALLATIONS

Houston
Gulf Coast Elect.
1110 Winbern St.
Hall, Inc.
1306 Clay Ave.
Houston Radio Supply
1321 LaBranch St.
Sound Sales & Eng.
2005 LaBranch St.
Lubbock
R. & R. Supply Co.
704-06 Main St
San Antonio
Straus-Frank Co.
301-07 S. Flores St.
Branches: Houston, Gal-
veston, Corpus Christi,
Beaymont
Waco
Hargis Company, Inc.
1305 Austin Ave.
Wichita Falls
Mooney Radio Supply
1104 Grace St.
Utah
Salt Lake City
Standard Supply Co.
531 S. State St.
Virginia
Norfolk
Radio Supply Co.
711 Granby St.
Branch: Richmond
Roanoke
Leonard Electr. Supply
131 Center Ave., N.W.
Washington
Bellingham
Waitkus Supply
110 Grand Ave.
Everett
Pringle Rad. & Elect,
2516 Colby Ave.

Seattle
General Radio Co.
100 Wall St.

Harper-Meggee, Inc.
960 Republican St.
Branches: Spokane,
Portland, Ore.
Radio Products Sales
1214 First Ave,
Radio TV & Appliance
510 Westlake Ave., N,
Seattle Radio Supply
2117 Second Ave.
Branches: Spokane,
Portland, Ore.
Western Electr. Supply
2609 First Ave.
Zobrist Co., Inc.
2121 Westlake Ave.
Branch: 1214 First Ave.
Spokane
E. M. Johnson Co.
West 615 First Ave,
Northwest Electronics
N. 102 Monroe St.
Tacoma
C. & G. Radio Supply
2502 Jefferson Ave.
West Virginia
Charleston
Charleston Elec. Sup.
914 Kanawha Bvd.
Chemcity Radio & Elec.
103 Clendenin St.
Hicks Radio Service
10 Virginia St., E.
Branch: Charleston.
Huntington
King & Irwin, Inc.
314-16 11th St.
Parkersburg
Randle & Hornbrook
536-38 7th St.
Wisconsin
Green Bay
Northern Radio & TV
708 S. Broadway
Madison
Satterfield Radio Sup.
326 W. Gorham St.
Milwaukee
Electro-Pliance Distr.
2458 W. Lisbon St.

For Complete Technical Data on These FM and FM-AM Tuners, Address:

BROWNINC

) 4

LABORATORIES,

700 Main Street, Winchester, Massachusetts
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. Another Best-Choice
Motorola gy Neayive

Announces

N

450-470 -

2-Way Radio Communication Equipment
for New Public Safety, Land Transportation,
Industrial, and Citizen Bands

With

. S 3 % ; the famous

ol g L Sensicon circuit

- S ond Permakoy
1 selectivity secled unit

Now you can have all the advantages of uncongested

non-interference operation up in the 450 megacycle range. ..

...for F.C.C. has given you the space, and Motorola

has built for you the quality tool for best results.

BROUGHT TO FULL SUCCESS It is now released for sale to you after more than 2 years

of rigorous testing and service in the field.

Here, once again, Motorola has put your best
long-term value ahead of everything. It will save you
up to 25% in maintenance alone.

This completely new design has the same
guaranteed, obsolescence-free features that make
Motorola equipment all-ways your best buy!

Motorola

WORLD LEADERS IN 2-WAY RADIO

—the one others always try to copy

Motor(’lu, I“C. PLEASE DISPATCH LITERATURE AND HAVE YOUR ENGINEERS CONTACT.
Communications & INGIMIEY. ...
Electronics Division (T e
4545 Augusta Blvd. AAICSS ..o

Chicago 51, HI.

Gy e OtORE
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