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For the last word in complete, up-to-the-minute
facilities . . . or simple, low-cost equipment
to suit your limited requirements . . .

Look to RAYTHEON for All Your Needs

NOW WITH CUE POTS FOR TWO TURNTABLES

Provides complete high-fidelity speech input facilities with all control, ampli-
fying oand monitoring equipment in one cabinet. Seven built-in pre-amplifiers,
nine mixer positions, cue attenuators for two turntables. Simple, positive
controls reduce operational errors. Frequency response—2 DB from 30 to

“.g‘ -

RC-11 STUDIO CONSOLE RPC-40 PORTABLE CONSOLETTE

Ideal for remote pickups yet complete enough
to serve as o studio console. Four input chan-
nels for microphones or turntables, high level
mixing, two output lines. Two RPC-40's inter-
connected provide 8-channel mixing—a feo-
ture of special interest to new TY stations

15,000 cycles; Distortion—less thon 1% from 50 to 10,000 cycles; Noise plonning future expansion.
Level—minus 65 DB's or better. Meets all FCC requirements for FM.

"TL A

RR-30 REMOTE AMPLIFIER 3 CHANNEL

A lightweight, eosy-to-carry combination of amplifier Engineered for high - fidelity AM,
ond power supply—simple ond quick to set up. Provides FM or TV speech input. Increases
three high-fidelity channels, excellent frequency response, average  percentage  modulation

high over-all gain.

PrESF T E
.
kY

RP-10 PROGRAM AMPLIFIER

High gain, low distortion, excellent frequency
characteristics. For rack or cabinet mounting.

RR-10 REMOTE AMPLIFIER
SINGLE CHANNEL

A complete, self-contained unit with
built-in power supply. An excellent
low-cost amplifier for remote pick-
ups requiring only one high-fidelity
channel.

RL-10 VOLUME LIMITER

without distortion.

RAYTHEON MANUFACTURING COMPANY
WALTHAM 54, MASSACHUSETTS

Industriol and Commercial Electronic Equipment, FM, AM aond TV
Bfoadcast Equipment, Tubes and Accessories

BOSTON CHICAGO LOS ANGELES SEATVLE
CHATTANOOGA DALLAS NEW YORK WASHINGTON

EXPORT SALES AND SERVICE IN FOREIGN COUNTRIES
Raytheon Manufacturing Company, 50 Broadway, New York 4, N. Y., WH. 3-4980
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Tiis MONTH'S COVER

Somchow. the idea has seeped
into the radio  industey  that
the public i~ more  concerned
with the price of receivers than
what comes out of the speakers,
Because promotion was concen-
trated on cheap tahle models,
12,000,000 were bought in 1947,

As a result, it is difficult for
people to find sets capable of
furnishing real musical entertain-
ment. So difficult, in faet, they
have to be built to order. But
the demand is increasing, and cus-
tom set-building is growing to
substantial volume. ‘This month’s
cover ~how- a partienlarly fine
installation in the home of A, H,
Sherin, Summit, N. J. The loud-
speaker is shown on page 16.

FM
ASSOCIATION

Second Annual

Convention

SEPTEMBER 27-28-29
Hotel Sheraton

CHICAGO, ILL.

OPEN TO ALL

Interested in Radio's Rapidly-
Growing Art

The FMA Convention, following the man-
date of the organization’s By-Laws, will
cover the ‘‘general problems incident to
FM operations.” No other Trade Associa-
tion meeting this year is designed to em-
brace the entire FM field, plus Facsimile.

Programming an FM Station in all its
phases  duplication, special events, com-
munity interest, etc. ... Promotion . ..
Dealer Cooperation . .. Selling FM time
.. . Engineering . . . Talent . . . The Busi-
ness Office . . . ALL will be covered.

REGISTRATION FEE
$20 per person before Aug. 15

$25 per person after Aug. 15
Register Early
Write

FMA HEADQUARTERS,
101 Munsey Bldg. Washington 4, D. C.

Entered as second-class matter, August 22, 1935, at the Post Office, Great Barrington, Mass.. under the Act of March 3,
1879. Additional entry at the I’ost Office, Concord. N. H. Printed in the L. 5. A.

MEMBER,
AUDIT
BUREAU OF
CIRCULATIUNG



CRYSTALS
BUILT TO YOUR SPECIFICATIONS

Crystal users appreciate the complete
service James Knights Co. offers.

If you have a special crystal problem,
James Knights is equipped to build
crystals to your exact specifications—no
matter what they may be. Because of a
special production line for short runs, the
price is right—whether you need one,
ten or several thousand crystals!

In addition, James Knights fabricates
a complete line of crystals to meet every
ordinary need—precision built by the
most modern methods and equipment.

Fast service is yours, too! Two com-
pany planes save hours when speed is
important,

Your inquiries—and crystal problems
—are invited.

Send For New James Knights Catalog

JK 1'%," Doughaut Quartz Crystal

A
AONS

1. Rapio SET PropucTtioN
2. MosiLE COMMUNICATIONS
3. LimMiTEp CoMMON CARRIERS

1 The Production Barometer shows a
3 dip in all three home set cate-
gories during the month of April. The
reason is not entirely clear, al-
though it can be accounted for in
part by the fact that the figures,
compiled by RMA, covered 5 weeks in
March and only 4 weeks in April.

Totals for the first four months
of this year compare with the same
1947 period as follows:

1947 1948
TV 26,205 164,366
FM 284,432 528,464
AM 5,771,000 4,888, 350
Total 6,081,637 5,581,180

All the loss is due to AM, with
production 15% below 1947, and on a

steady decline. Last year, April was
the next-to-top month for AM sets.
This year, it is almost down to the
poorest month of 1947,

The steady AM loss and the con-
tinued gains registered by FM and
TV are emphasized by the following
table, showing the percentage of TV,
FM, and AM sets produced in the
first four months of '47 and ’48.

1947 1948
TV .004% .029%
FM .047 .094
AM .949 .877

In spite of the lower number of
units manufactured, the total dollar
volume is up, with well over 50% re-
presented in FM and TV sales. With-
out giving actual figures, RMA re-
ports high-level production of auto
and portable sets, indicating the
heaviest falling off of table models
ever experienced. To broadcasters,
the trend away from AM 1is now so
marked as to show a definite pattern
for the change in public interest.

The assignment of 44 to 50 mc.

2! mobile communications, in the

face of opposition from FM and TV

interests, is significant because of

growing conviction on the part of the
(Cont inued on Page 8)

. r

h_ TOTALS

- -1947- -1948- -1947-1948-
TV 178,571 164,388 242937

° FM 1175104 3284684 1,703,588

= AM 18,342,002

[
—

—
>
<

14

13

|

|
g| | [
i |
‘ [ 1

|
09. wll“ﬁ.t
s ‘ ‘
Sa- | LT
5 R (11111

<

I' 1947 || 1|
TOTALS| | |
TV 178,571
FM.  1,175)04

AM:  16,342002

it“ 111
o "Q,J

1
+»¢‘+

[ Hem

30,001
35,889
82,137

] 46,338

Tv L

4888350 21230352

o 0 ol ©
fgnn 4t o0 ™
R R DIR- 1548 ]
e o-g o 8o -

3 oN
i ST S8« o

L

e JFMAMJJASOND

1947 —= fe————TV 1948 —

JFMAMJUJASOND

- § N N N -}
JFMAMJUJASONDJFMAMJUJASOND
e

-FM 1948- —— —AM 1948 —=}

| FM-AM-TV Set Production Barometer, based on monthly figures released by the RM .

FM axDp TELEVISION



BROWNING
SCORES
AGAIN!

NOW THE FAMOUS RJ-12

HAS NEW ENGINEERING

REFINEMENTS-PLUS A
NEW, LOWER PRICE

INCE 1946, the performance of the

BROWNING R]J-12 FM-AM tuner has
been winning friends and influencing more
people to buy them in preference to any
other type.

But because BROWNING equipment is
“engineered for engineers”, we have never
stopped our search for ways to raise the
standards set by the R]-12.

Now, we're ready with the new model:
the RJ-12A. Dealers, custom set-builders,
and engineers who have heard the RJ-12A
are unanimous in calling it a “hot set”.
They say frankly that they've never heard
any FM-AM tuner that can equal it.

FM sensitivity is remarkable, noise-
elimination is extremely effective, and
there’s no drift after warm-up. In short, it
is the Armstrong FM circuit at its very best.

AM performance is equally outstanding.
High-gain RF tuning, triple-tuned IF's, a
1IN 34 crystal detector, and new miniature
tubes all contribute to enjoyable reception
that runs rings around ordinary AM models.

Added features for custom set-builders
are small size, separate power supply, a
Phono position on the band switch, and
one volume control for FM, AM, and the
phonograph.

Write for details, performance curves,
and prices:

BROWNING
LABORATORIES, INC.

Engineers and Manufacturers

WINCHESTER . MASSACHUSETTS

Canadian Representatives

Measurements Engineering, Ltd. . Armprior, Ontario

June 1948

UNIVERSAL TUNER, MODEL RJ-12A, AS ILLUSTRATED
POWER SUPPLY UNIT, MODEL PF-12, FOR ABOVE
RACK PANEL TUNER, MODEL RJ-14A, WITH POWER SUPPLY

INFORMATION ON THE RJ-12A TUNER

The RJ-12A tuner covers 88 to 108 mc. and 530 to 1,650 kc.
It can be used with any high-fidelity amplifier and speaker.
Operating voltages for the tuner can be taken from the ampli-
fier, or furnished from a BROWNING PF-12 power supply.

Provisions are made for using the RJ-12A in combination
with a phonograph and dynamic noise suppressor.

On FM, less than 10 microvelts signal produces a 30 db
noise reduction. Audio response is flat within = 112 db from
20 to 15,000 cycles.

On AM, sensitivity is 5 microvolts; triple-tuned IF's give a
flat-topped characteristic extending the audio range to re-
sponse flat within = 3 db from 20 to 6,600 cycles.

Separate RF and IF systems for FM and AM eliminate coil
switching. FM antenna serves for AM also.

Tubes: three 6AUG, one 7F8, one 6SK7, one 65G7, two
6SJ7, one GHG, one 6SA7, one 6E5 or 6U5, one 1N34 crystal
detector.

Model RJ-14A includes a 19-in. rack panel and the power
supply.

formerly FM, and FM Rapro-ELecTroNies



simple New bebons- Couplings

ANDREW
eq) COAXIAL

TRANSMISSION LINE
FOR FM-TV

Offering the dual advantage of easy, solderless assemhly

ord o constant impedonce of 51.5 ohms, this new ANDREW

FM-TV line is available in fous diameters. Each line fully
meets official RMA standards.’ It also is recommended for
AM insta'lations of 5 Kw. or over,

Fabricoted in twenty fool lengths with brass connector
flanges silver brazed to the ends, sections are easily bolted
together. A circular synthetic rubber 'O’ gasket effec-
tively seals the line. Flux corrosion and pressure leaks are
avoidea. A bullet-shoped device positively connects inner
conductors,

Close toleronces are maintained on characteristic im-
pedonce ‘n both line and filtings, assuring an essentially
‘fiat ' transmission line system,

Mechanically and electirically better than previous types,
this new line has steatite insulators of exceptionally low
loss factor. Both inner and outer conductors of all four
sizes are of copper having very high conductivity.
Flanged 45 and 90 degree elbow sections, and a complete
line of accessories and fitings available.

Better be safe, than sorry, Avoid costly post-installation
line changes. Gel complete technical data, and engineer-
ing odvice, from ANDREW now.

ATTENUATION
CURVE
shaows fotol loss plus 10%, deroting

foctor to ollow for resistonce of joints
ond deteriaration with time,

Four dioameters ovoiloble: 6Vp”—
3% —1%" ond 7",

Andrer

ORPORATION

363 EAST 75th STREET -

CHICAGO 19

Pioneer Specialists in the Manufacture of a Complete Line of Antenna Equipment

TELEN OTES

Providence:
Dealers are preparing to introduce tele-
vision sets in the Providence, R. 1. area.
anticipating  commereial  service  from
WJAR-TV in the near future.

New York City:
American Broadeasting Company’s sta-
tion WJZ-TV will share space on the
Hotel Pierre. which already carries the
WABF FM transmitter.

16-Station TV Nert:
NBC expeets to tie up 16 stations in a
network extending from Massaehusetts to
Missouri. Plans eall for regular operation
by the end of this year.

New Siation at Miami:
WV, a 5-kw. G.E. installation, is being
set up at the Everglades Hotel. Opera-
tion is expected to start in August.

Cable to Richmond:
WTIVR is now joined by coaxial cable with
Washington. As soon as the technical
wrinkles are ironed out. the Havens &
Martin station will carry NBC programs.

New Haven Programs:
WX HC-TV, Connecticut affiliate of Du-
Mont. hias been transmitting test patterns,
and is expected to start regular programs
about the middle of June.

Allentown Project:
M er Ray Kohn and his all-veteran asso-
ciates plan to erect a TV station on South
Mountain, four miles from Allentown.
Pa. A $125.000 contract for equipment
has been placed with G,

Programs for Boston:
WBZ-TV  inauguration  program  was
broadeast June 9. signalling the start of
regular transmission for this area.

Another for New York City:
WPIX New York is on the air with test
patterns from 8:00 a.m. to 6:00 p.m..
Monday through Saturday. Programming
is scheduled to start June 15,

Improvements at Washington, D. C.:

DuMont plans to spend over $155.000 on
new equipment at station WT'TG.

New TV Sets:
Garod Electronies Corp., 70 Washington
St., Brooklyn 1. has introduced 8 TV
models, comprising a table model and
phono console with 12-in. tubes and a
10-in. table model. All have FM and AM
tuning.

FM axp TeLEVISION



pRODUCTS ‘\
LITERATURE

Hicn Vortace INpicator: Inexpensive
Neon indicator for 1.600 to 15.000 volts
A.C. for television power supplies and
other high voltage circuits. Bulletin 500,
Industrial Devices, Inc.. Edgewater, N J.
Tuvse Cuecker: Design for testing all
tvpes of receiving tubes with 4. 5. 6. 7.
and 8 pin standard, 5 pin small. 7 and 9
pin miniature and lockin tubes. Type
YTW-1. Bulletin C'F. General Eleetrie
Co.. Electronies Department. Syracuse,
N.Y.

Sunink-Frr Tusixeg: Insulated tubing in
various sizes and colors can be expanded
by dipping in a solution. After drying.
it shrinks to a tight fit on the wire.
Bulletin OCS. Walter L. Schott Co.. 9306
Santa Monica Blvd., Beverly Hills, Calif.
VHF Power Aspririer Tubge: Beam
pentode  of instant-heating  design for
portable and mobile transmitters. \s
Class " C™ .unpllh(-r delivers 1.2 watts
at 100 me. Type 3B+ Bulletin HR-133.
Hytron Radio & FElectronies Corp.. 76
Lafayette St., Salem, Mass,

MartcminG  Traxsrowmer: Broad-band
transformer for matching Measurements
Model 80 Standard Signal Generator de-
signed for use in conjunction with Meas-
urements Model 80 Standard. Can be
used also for matching receivers having
an input impedance of 300 ohms to a
coaxial line of 72 oluns. Type M 286.
Bulletin - CM6.  Measurements  Corp.,
Boonton. N. J. .
Microwave Usits: Slotted seetion and
probe combinations for a standard size of
waveguides and coaxial lines, for bands
hetween 000 and 40,000 me. Type PRD.
Bulletin - RIL. Polytechnic Research &
Development Co., 66 Conrt St.. Brooklyn
2. N Y

LIGHTNING ARRESTER=, TERMINAL: 16-
page catalog of lightning arresters for
radio  and  telephone  entrance  lines,
molded terminal strips. and neon voltage
indicators. Bulletin 200-\. L. S. Brach
Mig. Corp.. Central Avenue, Newark.
N

BisLiocrarny: ' Eleetric  Engincering
Master Index.™ 320 pages. compiled from
radio and clectronies publications cover-
ing 15.000 listings under 230 special heads.
edited by Frank . Petraglia. Publica
tion 254 Price $17.50. Electronies Re
search Publishing Co., 2 West 46th St
New York 19, New York.

Cincver TesTeEr: Pocket-size meter pro
vides 31 AC-DC range to 6.000 volts,
600 milliamperes, 70 db, and 5 megohms.
Series 40, Bulletin NE-6. Precision Ap
paratus Co.. Inc.. 92 27 Horace Harding
Blvd.. Elmhurst, L. 1.

TV ANTENNA: Adjustable to any chaunel
and designed for a stack array. Trade
name ““Telebeam.”™ Bulletin 11, Cole
Worner Corp.. Dayton, Ohio.
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A New TELEVISION

RECEIVING SYSTEM
Cudslom-Designed for Your Area

If you want the finest television reception in a garticular area—Boston, New
York, Philadelphia, Clevelond, or wherever—yow need a Workshop Television

Rec2iving System.

The so-called **broad band' antennas tannot b relied upon to bring in a strong

enough signal.
years, using the finest test squipment and the
most modern techniques. At the present stage of
the art it appears to be practically impossiktle to
produce a truly high-gain television antenna
with consistent performance over the entire tele-
vision band.

Rather than ““compromise,’’ the Workshop has
designed a special “'receiving system" for each
television area, employing a separate high-
gain, 3-alement antenna for each channel. This
means we have a receiving system for Boston,
New York, Chicago, etc., engineered specifically
to receive the maximum signal from all the
stations in the perticulor crea

FEATURES

@ Separate antenna arrays all mounted on one
mast. Universal mounting brackets supplied.

®Each arroy con be individually oriented to
provide maximum signal strength and
minimum ghosting.

®Each arroy is fed with a separate RG-59/U
transmission line — reduces noise pickup.

@®Each array is a well-matched, 3-element,
high-goin antenna.

®New couxial switch changes from one
array to the other.

Please specify the channels in your area.
Price on request

The Workshop has been working on this problem for several

TVER CHANNEL 4
weZ TV

Typical of the new
Warkshop Receiving
System is this system

for the Boston area

COAXIAL SWITCH FOR TELEVISION

This new coaxial switch for RG-59/U coaxial
transmission line is designed to be used with the
Workshop Television Receiving System. It pro-
vides for conveniently switching any one of four

antennas foar
television sales

ver. In addition, it solves the
onsiration problem. By

using additional switches, any number of tele-
vision sefs can be demonstrated from one con-
venient location. RG-59/U connectors available.

Model No. R-4 Four-position switch

List Price $15.00

THE WORKSHOP ASSOCIATES, INC,

Specidlists in Migh*frequency An’ennas
65 Needhom Street, Newton Highlands 61, Mass.

Ti~xep-RiszoN Reprobucer: Designed
for Garrard record changer. Deseribed as
linear from 50 to 10,000 cyeles. Jewel
stylus with 24 gram point-pressure. Out
put about — 30 dh. Type 79-G. Bulletin
16-H. Audak Co.. 500 Fifth Avenue. New
York I8, N. Y.

Mixtartere Tese Guakp: Cadminm-
plated post. mounted on chassis, carries
spring to keep miniature tohe firmly inits
socket. Bulletin 234, Staver Mfg. Co.,
254 Atlantic Ave., Brookhn 2, N Y.
FM Texer: Three-gang FM Vane Con-
denser 1 designed to mount on the shaft
of an AM tuning condenser. Bulletin ES.
Modulation Products Co., 309 23rd St
[Union City. N. J.

TeLEVISION ExpLAINED: Title of a how-it
works hook of 200 pages. 815 by 11 ins..

formerly F M, and FM Rabvio-ELeEcTrRONICS

profusely iltustrated. Publication N61.

John F. Rider. Publisher, Ine.. 404 +th
Ave,, New York 16, N, Y.
Avnio OscinLator: Battery operated

oscillator, 2 eyeles to 20 ke. in 4+ decade
ranges. Rated as flat within & 1 db, with
stability between £ 39 throughout the
range. Qutput is 3 volts into a 10,000 ohm
load. Model 204A. Bulletin AN, Tlew

lett-Packard Co., 395 Page Mill Rd..
Palo Alto, Calif.

Vacuvinm Tuse VortaetTer: Range 001
volts at 2 cyeles to 20 ke, Useful range
extends to 50 ke, Accuracy =+ 3¢5 to 20
ke., = 7% from 20 ke. to 50 ke, Calibra-
tion reads rms value of a sine wave. X db
scale reads —12 to +2. Model $04\.
Bulletin M1+, Hewlett-Packard Co.. 395
Page Mill Rd.. Palo Alto, Calif.

~1



Special Services Directory

METHODS ENGINEERS

Materials & Methods engineers in America's
leading manufacturing plants use Topflight's
Printed Cellophane, Self - Adhesive Tape to
meet A-N specs. - assembly line - follow
through - instruction labels. Easy to Apply.

TOPFLIGHT TAPE CO. YORK PA.

r
THE WORKSHOP
ASSOCIATES
INCORPORATED
Specialists in
Hligh-Frequency Antennas

66 Needham St., Newton Highlands, Mass.
Bigelow 3330

Cudlom -/J?ul' ﬁ

SPEECH INPUT EQUIPMENT
U.N. Recording Co.

1121 Vermiont Avenue
Washington 5, D. C.
District 1640

TOWER LIGHTS
— }1  OBSTRUCTION LIGHTS
A~  CODE FLASHERS

HUGHEY & PHILLIPS
326 North Lo Cienega Bivd.
Los Angeles 36, Calif.

HIGH QUALITY REPRODUCTION

>

ENGINEERING and PRODUCTION
The KLIPSCH SPEAKER SYSTEM

Stondard and Custom Built Types for Private
Homes, Auditoriums, Hotels, Theatres

BROCINER ELECTRONICS LABORATORY

REgent 7-6794
1546-F SECOND AVENUE, NEW YORK 28

ELECTRONIC ENGINEERING
MASTER INDEX

ConTains the maost complete bibliography avail-
able on Frequeney Madulation, T'elevision, UHE,
Broadeasting, Radar, amd over 100 other topics.

19251915 edition $17.50
193519145 edition . $ 6.00
Deseriptive literature on request

ELECTRONICS RESEARCH PUBLISHING CO.
Dept. A 2 West 46th St., N. Y. 19

WHAT'S NEW THIS MONTH
(Continued from Page 4)

FCC that 2-way FM has become an es-
sential service to “public interest,
convenlience, and necessity”’,

This attitude on the part of the
Commission is further emphasized in
the following comment received from
Jeremiah Courtney, former FCC As-
sistant General Counsel, and now of
Courtney, Krieger & Jorgensen, 1707
ll Street, N.W., Washington, D.C.:

Striking testimonial to the in-
creasing attention now being paid by
the Federal Communications Commission
to non-broadcast radio problems is to
be found in analysis of the novel
conditions under which the new mari-
time mobile radio service to serve
private operational and business
needs of ships was recently author-
ized by the FCC.

To appreciate the significance of
the FCC’'s extraordinary action in

| the marine field, it is necessary to

contrast the labor pains that gener-
ally characterize the birth of a new
radio service apainst the practi-
cally painless birth of the maritime
mobile radio service.

The normal new radio service must
first strive to obtain the use of
certain of the frequencies assigned
for all general experimental pur-
poses. Successful in that quest, the
applicant receives an authorization
in terms cancellable “at any time
without advance notice or hearing
if, in the opinion of the Commission,
such action is necessary.” This is no
surprise, of course, because before
his experimental application would
even be considered by the Commission,
the applicant has to file a statement
that he would not construe its grant
to mean “that, in the event the ex-
perimentation proves successful,
either the particular frequencies
authorized or any others will be al-
located to the service developed for
use on a permanent or commercial ba-
sis.” (Section 5.20, FCC Experimen-
tal Rules)

However, the applicant is then in
position to use radio and to con-
struct his land station and install
his mobile units, provided he is
willing to risk the equipment invest-
ment. The financial risk cannot be
written off because it is always
possible that the FCC might later
decide that the applicant’s parti-
cular experimental use cf radio was
not in the public interest; and the
applicant’s experimental authoriza-
tion would then be withdrawn. This is
the uneasy transition that has marked
the passage of police, railroad, bus,
and taxicab use of radio from experi-
mental to regular services, to men-
tion just a few prominent examples.

It is well established that the
ever-present danger of loss of equip-
ment investment has retarded the
prompt development of all services
that have been required to pass this
experimental stage without assurance
of ultimate regularization. On the
other hand, for the FCC to decide in
advance of any experimentation that a
new service will click, and justify
the assignment of frequencies on a
regular basis, requires no little as-
surance. Yet that is precisely what
the Commission did in establishing
the maritime mobile service. The pub-
lic announcement of its decision to
establish the service expressly stat-
ed:

“The Commission today announced
that it had decided to establish on a
regular basis at the earliest oppor-
tunity a VHF (very high frequency)
radiotelephone maritime mobile ser-
vice to serve the operational and
business needs of ships. The Commis -
sion also announced that in connec-
tion with this decision it had grant-
ed applications for certain land
radiotelephone stations and a number
of associated radiotelephone sta-
tions aboard tugboats.

L ] L N ] L

*The grants here concerned are de-
signated as class 2 experimental.
lowever, the Commission emphasized
that these grants are not for the
purpose of determining whether a pro-
posed service should be established
on a regular basis, but rather are to
be construed as being of an interim
character to permit operation in or-
der that the Commission mav thereby
be furnisheéd with information needed
for the formulation of rules to gov-
ern the service on a regular basis.”

The Commission’s extraordinary de-
parture from long-established policy
in this case is only emphasized by
the fact that the first marine appli-
cations filed some twenty months
earlier by non-common carrier organ-
izations (Foss Launch & Tug Co. of
Seattle, Washington; Mescck Towing
Lines, Inc. and Moran Towing & Truns-
portation Co. of New York, N.Y.) for
experimental authorizations had been
designated for public hearing. Not
without reason, therefore, did the
Commission’'s own announcement de-
scribe the action taken as “excep-
tional i1n the marine field.”

Why was this exceptional action
taken? Certainly not because the
problems that attend regularization
of the maritime mobile service were
any less acute than those attending
the establishment of the police,
railroad, bus, or taxi radio ser-
vices, all of which were required to
pass through an entirely experimental
stage. If anything, the marine pro-

(Continued on Page 12)
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Arrir Bell Laboratories
engineers have designed a new talk-
ing circuit, they measure its charac-
teristics by oscillascopes and meters.

But a talker and a listener are part
of every telephone call, and to satisfy
them is the primary Bell System aim.

So, before the circuit is put into

The engineer in the foreground talks over the ftest circuits
which the other engineer sets up on a ‘circuit simulator.”

operation, a “‘sound jury” listens in.
An actuai performance test is set up
with the trained ears of the jurors to
supplement the meters.

As syllables, words, and sentences
come in over the telephones, pencils
are busy over score sheets, recording
the judgment of the listeners on

BELL TELEPHONE LABORATORIES

OF FM RADIO AND TELEVISION, AND ACTIVE IN DEVELOPING

June 1948
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IMPROVEMENTS

behalf of vou and millions of other
telephone asers.

Targets of the transmission engi-
neer are: your easy understanding of
the talker, the naturalness of his
voice, and your all-around satisfac-
tion. To score high is one of the
feats of Bell System engineering,
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IN BOTH FIELDS TODAY.



FEDERAL'S FM 10 KW Transmitter, officially
approved by the FCC, has the exclusive “Freque-
matic”* FM Modulator. It reduces distortion and
noise well below RMA specifications, and stabil-
izes mean carrier frequency within 0.001 per cent
of assigned value. This transmitter combines out-
standing fidelity with economy, accessibility and
highly dependable performance.
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FEDERAL'S Trans-
mitting Tubes pro-
vide long service. They
stand up under severe
operating  conditions,
and maintain original
characteristics for life.

FEDERAL

BROADCAST EQUIPMENT

. « « An Outstanding Line Offering
Finest Performance and Real Economy

In standard AM and FM transmitters...TV transmitters
for low or high band operation..Square Loop Antenna
...special new developments including Studio-to-
Transmitter Links...Dummy Antenna...TV Monitors...
High Power Transmitting and Rectifier Tubes.

You can count on Federal Broadcast Equipment —from a complete
system to an individual installation. Federal Broadcast Equipment
brings you the latest in engineering technique and practice .. . high
quality of materials . .. precision craftsmanship of the highest order.
There is real economy in both initial cost and operation. And you are
assured of the finest performance, because Federal sees every job
through. This Federal policy upholds a reputation established by
more than 38 years of continuous achievement in the radio trans-
mission field.

FEDERAL’'S TV Monitor
meets all FCC require-
ments. Designed for long
service life, it accurately
measures video carrier fre-
quency, and monitors sound
carrier and modulation.

FEDERAL’'S Field Intensity
Meter accurately messures signal
intensity of AM broadcasting sta-
tions whether in the standard band
of 530-1600 K¢ - 200 to 400 Kc -
1600 to 3600 Kc—or 3500 to 7000
Kec. This 29-1b. unit is portable.

HIGHEST GAIN IN THE FIELD WITH FEDERAL’'S SQUARE LOOP ANTENNA. In many in-
stallations from coast to coast, this design is producing an effective radiated power of as much
as twelve times the Kilowatt rating of the FM transmitter. This means new power and new
range for better and wider service. Federal's Square Loop Antenna also brings you simplicity
of mechanical and electrical design.. . greater accessibility for maintenance ... no operational
tuning . . . maximum lightning protection ... immediate delivery and ease of installation.



Federal’s Studio-to-Transmitter Link
for High Fidelity Program
Transmission

Here's the new Federal microwave system to eliminate S-T wire and cable
circuits, Combining outstanding fidelity — distortion less than 1% over
50-15,000 cycles —low noise level, 65 db below 100% modulation—and a
35-mile “line of sight” range — this system complies with all applicable
FCC regulations for good engineering practice. Link consists of a trans-
mitter, receiver and two standard 6-foot parabolic reflectors (4- or 8-foot
reflectors supplied on request).

ONE OF MANY NEW DEVELOPMENTS BY
FEDERAL TELECOMMUNICATION LABORATORIES

RECEIVER is a single superheterodyne which utilizes reflex-klystron
local oscillator. It features pre-selection to reduce possibility of
spurious interference. Relative stability is maintained within 0.01
per cent with automatic frequency control. Metering is provided for
all vacuum tube circuits, carrier level, and crystal current. Same
mounting and size as transmitter.

TRANSMITTER employs advanced-design direct frequency modula-
tion and crystal-controlled klystron power oscillator. Complete moni-
toring facilities include frequency and power measurements, aural
monitoring, and vacuum tube metering. Designed for mounting on
standard 19” relay rack, it is only 35” high and 13" deep.

FEDERAL’'S De Luxe Studio Con-

sole combines control of all facilities

of an FM transmitter into one unit—a '

‘“nerve center’’—convenient, foolproof, ;E"D'Ee'::: Smle\::; Th‘:':Leguc:?Thve

and handsome in appearance. Broadcasting Industry for testing FEDERAL'S Standard SKW AM Broadcast Transmitter assures

of high power, VHF and micro- high fidelity performance and maximum operating efficiency. Nomi-

b p

wave (FM and TV) transmitters. nal output of SKV_V can be h:ansferred |nslantaneous]y to 1 KV\{‘

No conventional resistors and insu- Every component is conservatively operated. Every circuit is engi-
neered for maximum life of its elements. A new simptified power

lators. Compact, light, water-cooled i e 3
“determines RF power accurately. supply reduces maintenance to a minimum, Standard operating band.

- s

Bl |\ Sederal Plephone and Radio (orporation

100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

WEEPING FEDERAL YEARS AMEAD...is |T&T's world-wide
reseorch ond engineering orgonizotion, of which the Federol In Canada: Federal Electric Manufacturing Company, Ltd.,, Montreal, P. Q.

Telecommunicotion Loborotories, Nutley, N. J., is o unit Export Distributors:  International Stondard Electric Corp. 67 Broad S1.. N. Y.
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AN ORGANIZATION OF
Qualified Radio Engineers
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-

Andrew Corporation
Consulting Radio Engineers
363 EAST 75th STREET, CHICAGO 19
Triangle 4400

o TELEPHONE BRIDGEPORT 5-2055 o

GARO W. RAY

Consulting Radio Engineers
991 Brood Street, Svite 9-11
Bridgeport 3, Conn,

LABORATORY: Hilltop Drive
Stratford, Conn. — Phone 7-2465
Instruments and Measurements

RATES FOR

PROFESSIONAL CARDS
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$10 Per Month for This Standard
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DALE POLLACK
FREQUENCY MODULATION

development and research
transmitters, receivers
communications systems

352 Pequot Avenue New London, Conn.
New London, 2-4824

AMY, ACEVES & KING, INC.

Specialists in the
Design ond Installotion of

HIGH-GAIN
AM, FM, and TELEVISION
ANTENNA SYSTEMS

LOngacre 5-6622
11 West 42nd Street, New York 18, N. Y,
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WHAT'S NEW THIS MONTH
(Continued from Page 8)

blems were the more acute because, as
indicated, communications common car-
riers had previously been solely au-
thorized in this field. Nevertheless,
in the marine field, before the first
construction permit was 1ssued, the
FCC forthrightly announced there was
to be no experimental threat to the
equipment investment of those who
proneered this field.

The FCC's unprecedented action
can be explained only in terms of
its increasing interest in and under-
standing of the problems of the non-
broadcast radio services, Unless
well-informed and assured in its
knowledge, no agency would so break
with precedent as to take the forth-
right action undertaken in assuring
the marine interests of radio use on
a regular basis.

That this increasing interest on
the part of the Commission 1in the
non-broadcast sphere of its regula-
tory activities is well-merited, none
can deny. In the month of March 1948
alone, 9,774 applications were filed
with the FCC for new safety and mis-
cellaneous radio service authoriza-
tions including police, fire, fores-
try, highway maintenance, utility,
petroleum, lumber, ship, coastal,
marine relay, railroad, transit bus,
truck, taxicab, citizens, and others.
This monthly figure of nearly 10,000
new applications 1s to be compared
with the total number of all author-
1zed broadcast stations: AM, 1,976;
FA, 1,020; TV, 94 (FCC report
March 31,1948).

Activity of the foregoing scope in
the mobile safety and industrial
field justifies and is receiving an
ever-increasing amount of Commission
attention. The emphasis placed on
mobile activities in FCC budget pre-
sentations 1s one indication of the
Commission’s awareness of the needs
of the mobile services. The FCC’s
order converting television channel
No. 1 (44-50 mc.) to fixed and mobile
service use furnishes additional re-
cognition of the importance of the
mobile services in the eyes of the
Commission. The establishment of the
maritime mobile radio service on a
regular basis, without passing the
repressive stage of an entirely ex-
perimental service, is thus simply
another most encouraging and hearten-
ing example of the Commission’s awak-
ened and solicitous interest in the
non-entertainment uses of radio for
meritorious public purposes.

3 It isn't very long ago that the
t sight of an antenna on an automo-
bile aroused such remarks as: “Well,

(Concluded on Page 13)
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RAYMOND M. WILMOTTE Inc.
Paul A. deMars

Associate

Consulting Engineers
Radio & Electronics

1469 Church 51, N. W, Decatur 1234
Woshington S, D. C.

RUSSELL P. MAY
CONSULTING RADIO ENGINEERS
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1422 F Street, N. W. Wash. 4,D.C.
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Radio Engineers
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Consulting Radio Engineers
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RADIO CONSULTANTS, Inc.
1010 VERMONT AVE., WASHINGTON 5, D, C.
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consulting service
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with AM, FM and
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well! What are they going to think up '
next?” Now, production of automobile
broadcast receivers runs into hun-
dreds of thousands a year.

Much more useful, however, is two-
way radio communications on private
cars. And it's very likely that, in
another year or so, automobiles will
be factory-equipped with roof-top an-
tenna mountings and coax leads run-
ning to the baggage compartments.

For example: Red Kendall, repre-
senting Motorola in the New York
area, stopped to have dinner with us
at Great Barrington on a recent Sat-
urday evening. Starting for home at
eleven o'clock, he knew his gas tank
was getting empty, but instead of
stopping at the first pump, he pushed
on, hoping to find the particular
brand that he prefers. The result was
that, about 1:30, somewhere on the
Eastern States Parkway opposite Os-
sining, his car stopped. By that time
it was raining. As near as Red could
figure, he was five or six miles from
the nearest gas station,

Did he try to stop a passing car?
Or set out on foot? No, he picked up
his radio handset, and asked the
ether for Plaza 8-2000. When the op-
erator at Telephone Fxchange, Inc.
responded, he told her: “This is 504,
Will you call the State Police and
have them get a garage at Pleasant-
ville to send me some gas?’” Then he
gave the operator his approximate
position,

In less than® thirty minutes, Red’s
tank was filled, and he was on his
way again. For the radio service, he
pays Telephone Exchange $17.50 per
month, That charge includes one hun-
dred incoming or outgoing messages.
Now, 1f you should want to call Red
Kendall, you would find his number
listed in New York City as Plaza
8-2000. When you call that number,
the operator will ask for your name
and number. Then she will call “504"
until Red answers. She will tell him:
“ Mr. So-and-So wants you to call him
at Such-and-Such number.” He will
drive up to the nearest telephone,
and in a few minutes you will have
him on the line.

The equivalent of this system is
being extended rapidly in many parts
of the USA. It is known officially
as limited common carrier service., It
does not give direct connection to
the person called or calling, as the
AT& T system does. However, it does
perform an extremely valuable service
for both business and emergency use -
so valuable, in fact, that thousands
of new mobile FM installations are
now being made in private cars every
month.

formerly M, and FM Rapio-ELEcTRONICS

Professional Directory

McNARY & WRATHALL

CONSULTING RADIO ENGINEERS
* *x *

983 National Press Bldg.
Washington, D. C.

Di. 1205

KEAR & KENNEDY

Consulting Radio Engineers

1703 K St. N.W. STerling 7932

Washington, D. C.

GEORGE P. ADAIR

Consulting Engineers

Radio, Communications, Eleetronics

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

EXecutive 1230

GEORGE C. DAVIS

Consulting Radio Engineers
501-514 Munsey Bldg. — District 8456

Washington 4, D. C.

WATKINS 9-9117.8-9

S A Barone G

Consulting Engineers

MECHANICAL—RADIO—ELECTRONIC
PRODUCT DEVELOPMENT & RESEARCH

Development Specialists in Circuits, Part
Lists, Models, Manufacturing Drawings.

143-145 W. 22ND STREET, NEW YORK 11

=

REFERENCE DATA

Bound volumes of FM and TELEVISION
contain a wealth of engineering and
patent material. Each volume contains

They ore available back to July 1941,
Price $5.50. By mail, 25¢ extra.

|
|
, 6 issves, starting with January or July.

| S

13



Western Electric
54A Clover-Leaf Antennas

Springing up all over!

BECAUSE...

The 54A is mechanically sturdy.
The welded steel tower has ample safety factor to with.
stand high wind velocities.

It’s easily erected.

That’s the result of its simplified construction! Each light-
weight, 10-foot section is a complete welded unit—and the
sections are quickly and easily fastened together with steel
drive-bolts.

It’s highly efficient.

To provide maximum radiation for the assigned frequency,
each antenna is tailor-made by the erection crew—merely by
following simple instructions for spacing of radiating loops.

For complete information on the Western Electric 54A
Clover-Leaf, call your local Graybar Broadcast Representa-
tive —or write Graybar Electric Company, 420 Lexington
Avenue, New York 17, N. Y.

—QUALITY COUNTS -

DISTRIBUTORS : IN THE U. S, A.— Graybar Elec-
tric Company. IN CANADA AND NEWFOUND-
LAND— Northern Electric Compeny, Ltd.
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FCC VIEWS THE FUTURE OF FM & TV

FORECASTING IMPROVED LISTENER SERVICE AS BROADCASTING SHIFTS TO FM, AND
THE NEED FOR PIONEERING UPPER-BAND TV DEVELOPMENT—By HON. WAYNE COY *

T is now about five months sinee 1

dropped ont of sight. Sometimes it
seems more like five years ago that 1
disappeared from the ranks of the broad-
casting profession. 1 hope that some of
vou still remember me. I was one of those
who always sat at a back table at affairs
of this kind so if the speeches got too
boring I could get up and walk out.

Mostly I have been too busy to get
homesick. But occasionally T admit that
my mind has wandered sentimentally
back to the good old days when we used to
sit around and gripe about the Commis-
sion. I suppose it would be presumptuous
of me to think those days are over.

During the past months, scores of you
have been kind enough to ask me to come
out to your ¢ity to address your gronps, or
to dedicate new radio stations. Or, in
some cases. just to come. 1 wish T conll
have accepted all of them. particularly
those who mvited me *"just to come™
I think it would be fine if the members of
the FCC could meet with your district
NAB gatherings and discuss our mutual
problems in an informal manner. and 1
hope that in another year we shall be able
to do so.

However, the mountain of work at the
Commission never shows any signs of
letting up. We are on a tyrannical tread-
mill of en bane meetings, executive ses-
sions, oral arguments and hearings
interspersed with trips up to Capitol Hill.
And apparently there are more trips to the
il to be added to our treadmill.

For the benefit of those of you who do
not operate in Washington, I might ex-
plain that the phrase “trip to the Hill”
is a cuphemism for ““trip to the wood-
shed”,

Fven without more opportunity to get
together, it looks as if FCC-industry rela
tions now have a chance of reaching an all-
time high. They certainly will if you adopt
that portion of your proposed code that
deals with law enforcement. I assume it
includes the Commission becanse 1 see no
exceptions noted in the draft. Anyway, it
says that broadcasters should avoid the
following:

" Disrespectful portrayal of law enforee-
ment; and characterization of the officers
of the law as stupid or ridiculous.”

I hope it passes unanimously and with-
out amendment providing for exceptions.
Of course, if the industry starts being as
nice as all that, the Commission will have
to reciprocate. 1 suppose the least we

* Chairman, Federal Comwmunications ('ommission,
Washington, D. C. An address delivered before the
National Association of Broadcasters, Hotel Biltmore,
.08 Angeles, May 18.
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could do would be to abide by another
paragraph in the same section of your
code. In our official dealings with broad-
asters heneeforth, we could avoid:
*brutal killings, torture or physical agony,
horror, the use of supernatural or climac-
tic meaidents likely to terrify or excite
unduly.”

You see. I still remember the references
we used to make about “the lifted eve-
brow technique™ and “the twisted arm
methods™ employed. It is obvious that
1 now think sueh references inappropriate.

I don’t know if all those provisions are
still in the code. The draft changes so
often — almost as often as the draft of an
FCC dectsion.

These conventions have some of the
armarks of the old-time revival camp
meeting — the inspirational messages, the
exhortation to lead a better life, the soul-
searching and the confessing of sins. Ae-
cording to the ritual always faithfully oh-
served, the NAB President comes forth
and confesses the sins of the FCC; and
the Chairman of the FCC as freely con-
fesses the sins of the NADB.

I want to talk with you today as freely
as [ ean about the present status of broad
casting and raise some guestions which.
I think. must be answered as we consider
the future. I say “as freely as I ean™ be-
cause, of course. it is inappropriate to dis-
cuss matters such as Faesimile Standards.
the Mayflower decision. the Port Huron
decision and the elear channel case, now in
o pending status before the Commission.

At present we have so many major

policy matters pending that vou might
think that this rule would reduce a Chair-
man's remarks to almost complete silence.
But to assume that would be to underes-
timate the verbosity of an experienced
bureauerat.

Never before has any nation heen so
intensively equipped as is ours with the
means of mass communication. Never be-
fore has a nation been able to reach all its
citizens with information, edueation, cul
ture and entertainment so completely and
so swiftly.

That this should come to us in our time
is a challenging and sobering responsibility
for our generation.

In considering how we as broadeasters
and as government officials can estimate
our responsibility in realizing the maxi-
mum good from this powerful instrumen-
tality, let us start with this fact:

These radio frequencies are among the
most valuable resources that the American
people own today. They constitute a most
important portion of the real wealth of the
nation,
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Al about vou in this modern world.
these radio waves are made to perform all
sorts of work. They produce tangible
wealth just as do the streams, the pub-
licly-owned grazing lands, forests, and
mines. These channels, in varied ways,
have become our newer highwayvs of
comnieree.

The competition for these channels be-
tween the different types of serviees and
between the different users within the
services is intense. The police, the fire
department. shipping, forestry, aviation,
the overseas radio-telephone and radio-
telegraph systems. taxicab companies, dia-
thermy makers are all clamoring  for
channels.

Since these channels are publie prop-
erty, the deciding factor in determining
how many channels a eertain type of
serviee shall have, and who shall be en.
trusted with a ehannel within a type of
serviee, must be the public interest.

For the broadeasters, especially in re-
cent vears, this plan of lending these

-publicly-owned frequencies for private use

has been profitable.

As for the citizens who own these chan-
nels. broadeasting has achieved such a
place in American life that today 93¢, of
all our homes are equipped with radio.
One-fourth of all our autos have radios.
In fact. the listeners have invested in
their sets more than four times as much as
the broadcasters have invested in their
equipment.

They spent 309 more per year for new
sets, tubes, and repairs than the whopping
sum of $400,000,000 spent by the adver-
tisers on the sponsorship of their pro-
grams,

In recent years there has heen inereas-
ing discussion of the quality of service
that broadeasters are giving the people in
return for the use of their frequencies,

It is jointly to the people in this room,
to the broadeasters and to us of the gov-
ernment regulatory body. that the people
look for continuing improvement of the
quality of radio service and for long range
plans for an expanded and finer broad-
casting service in the future.

We must always remember as we come
to one fundamental poliey problem after
another that we have a responsibility
hevond the present. We have a responsi-
bility to our children and their children.

The scope and the speed of the present
expansion  increase  our responsibility
proportionately.

I think I might be useful here today in
providing some background for the dis-
cussion that T understand is to follow this

(Continued on page 36)



FIG. 1. In the home of Mr. (A, 1. Sherin,
NSummit, N. J., this Seerbo cabinet com-
pletely disguises the Brociner-Klipsch
speaker system within. It is operated by
the radio-phonograph installation shown
on the front corer of this issue. The FM-
AM tuner is a Collins Audio design

DESIGNS FOR MUSICAL ENJOYMENT

FM HAS CREATED A DEMAND FOR AUDIO QUALITY. NOISE-SUPPRESSOR HAS REMOVED
NEEDLE-SCRATCH. RESULT: SOME HOMES HAVE FINE MUSIC—By MILTON B. SLEEPER

HERE is a world of sound. common

seuse thinking for radio dealers and
manufacturers in the words of George
Nelson, the very successtul designer. who
likes to let off steam once in a while in
such a manner as this:

“When the new Studebaker came out,
it aroused considerable interest because it
was the only postwar car that showed any
freshmess of design, T had occasion to
mention this to a General Motors vice-
president shortly afterward. and was told
that General Motors has no interest in
radical design changes. If we assume that
the competence of the designers working
for General Motors and for Studebhaker is
roughly the same. then we are pushed to
the conclusion that the basie instrument
in the redesign was neither talent nor
engineering, but company poliey.”

This situation does not prevail in the
auntomohile industry alone. Mr. Nelson
continues: “Take the table radio as a
case in point. Over 12,000,000 of these
units were produced in 1947, and the vast
majority differ from cach other only
superficially. The standard  solution s
a decorative plastic case with certain
limited  variations in dials. knobs, and
grilles, and the design level is several
notches below medioerity,™

The *standard solution” has also heen
decidedly  limited as to price. Right
here we come to a very significant situa-
tion that is not yvet recognized by radio
manufacturers. Let's get at it in this way:
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The $89.50 n antle radio of 1930, which
became the current $24.95 AM  table
medel, was responsible for putting radio
reception in something like 95C¢ of the
Awmerican homes. Today. in metropolitan
arcas. these sets are adequate for bringing
in news reports, and on musie they satisfy
those people who, in public places, put
nickels in juke boxes. Outside the very
limited primary service areas of AM sta-
tions, interference due to crowding of
the frequeney band has rendered these
models almost worthless in the evening.

However, attendance records at the con-
certs show that there is a greater demand
for musical entertainment than ever be-
fore. That demand is not heing met by
clhicap AM sets beeause they simply are
not musical instrua ents.

Suppose all the piano manufacturers
put national advertising campaigns be-
hind designs priced at $175, aud offered
them as giving “concert-hall tone from
this miniature piano™. or “music of the
unmortals from a piano a little girl can
lift.” How. then. could they sell real
pianes at $1.350 up?

Well that's exactly what radio  set
wanufacturers are doing today. Ilere are
quotations from receut advertisements in
Life and The Saturday Evening Post hy
leading radio manufacturers:

“In beauty, performance and value,
here's another record-breaking  triumph
from the — laboratories.” ($29.95 table
model)

*New materials. bhetter  engineering,
finer reception and greater value.™ ($19.95
table model)

“Tliere is constant testing aund re-test-
ing — proving and improving — to assure
the Reception — Perfection — the Studio
Tone in Your Home — for which
become so widely celebrated,” (miniature
plastic model)

“Here's the rounded, resonant tone of
a fine console plus the compact cenveni-
cnee of a table radio™ tplastic and wooden
table models)

“The greatest improvement in record
playing since the invention of the phono-
graph . . . bringing a new high in record
listening pleasure.” ($99.95 console radio-
phonograph)

These statements are not only had ad-
vertising because they imply that the
best in radio sets can be bought for $10.95
to $99.95, but because. by the most
charitable judgment. they are utter ba-
loney. Measured against the facts, they
are downright lies.

hats

Other Side of the Picture:

Fortunately for people who want truth-
ful reproduction of what good musie there
is on the air, and of the good recorded
music, a few manufacturers — all too few

-are producing high quahity FM-AM-
phonograph combinations. Unfortunately
for them. their distribution is largely con-
centrated in metropolitan arcas, and their
sales have been hurt by television to the

FM AxD TELEVISION



extent that their dealers feature what
people ask for.

Now, let’s go back to another signifi-
cant remark by George Nelson. He puts
it this way: "“In a market where manu-
facturers compete by imitating each
other’s designs. the safest poliey. in a
business seuse, is often a radical one.™

Until the advent of Frequeney Modula-
tion. there was no source from which
perfect reproduction could be obtained.
With FM as a source of fine music,
there was a reason to develop high-fidelity
amplificrs and speakers. But beeause there
was. and still is a limited amount of good
music available on the air, records were
“needed, too. Since records have their andio
limitations, particularly in the matter of
needle-serateh, improved audio systems
only emphasized their short-comings.
That paved the way for Hermon Scott’s
dynamic noise suppressor. Then came the
15,000-cvcle FM network operations, and
the (lupllcatmn of AM network prograns
on FM. The latter, in most cases. are still
limited by 5.000-cycle lines, but it is amaz-
ing to hear the improvement. outside the
areas of primary AM coverage. when even
5.000-cycle programs are heard with
F)M's background of silence.

So, while the set manufacturers, still
ploddiug along belind their $24.95 ban-
ners, are busy imitating one another, the
custom set-builders are selling musical en-
tertainment. What's more, they are giving
their customers the postwar improve-
ments that the big companies promised
but have not delivered.

Good Installations Are Expensive:

The very best in FM reeeption and rec-
ord playing costs a lot of money. How
much? Well, almost as much as an average
piano. But a piano is silent except when
someone chooses to play on it, and fre-
quently the people who have to listen like
the piano better when it isu’t being used.
The supply of artists is so limited in most
honies!

The somewhat-less-expensive FM re-
ceiver, with a phonograph and noise sup-
pressor, and a good audio system. make the
musie of the great artists available at the
turn of a switel.

No one questions the worth of a piano
at $1,550 to $3,000. Now the custom
set-builders are discovering that they
can give a far greater value of enjoyment
at 750 to $2.000!

To the $19.95-minded radio industry,
this is. indeed, a radical idea, bnt it's
proving highly profitable to those who are
promoting it.

Solution of the Furniture Problem:

The only advantage offered by the ta-
ble model is the ease with which it can be
kept ont of sight. The large cabinets re-
quired for the over-size dimensions of
high-quality equipment are always a
problem. Even if a room is big enough to

take the cabinet, there is sure to be some-
thing wrong with the appearance of any
standard design.

This poses no problem to the custom
set-builder. He has three cuts. He can 1)
build a special cabinet. or two cabinets
if the speaker is to be honsed separately.
2) rework an existing picce of furniture
to take the equipment. or 3) put the
equipment in some perxanent, functional
picce, such as a wall closet, bookcase, or
window seat.

Examples of Custom Installations:

The accompanying photographs show typ-
ical examples of the custom set-builders’

rt. The frout cover shows one very in-
teresting  FM-AM-phonograph installa-
tion. operated in conjunction with a
separate speaker, Fig. 1. This is in the
home of A. H. Sherin, at Summit. New
Jersey. In every last detail. it was planned
to meet the owner’s specifieations of
*nothing less than the best.”

The following equipment is used in this
installation:
FM-AM Tuner: Collins Andio Produets
Anplifier & Noise Suppressor: H. 11, Seott
Expander: Fisher Radio
Speaker: Brociner-Klipseh
Reeord Changer: Garrard
Tone Arm: Pickering diamond-point
Cabinets: Scerbo Mfg. Company

The speaker, manufactured by Bro-

ciner, is a particularly interesting example
of construction, becanse it completely
hides the Klipseh-type baffle.

Fig. 2 shows a different type of in-
stallation. this one in the home of Dr.
Barry Bigelow of Cohasset and Boston.
A highly-prized antigne breakfront was
carefully altered to take the equipment.
The speaker. located at the opposite end
of the room, is an Altec-Lansing type
60+, in a type 605 cabinet.

Dr. Barry's installation is made up of
the following units:

FM-AM Tuner: Browning Laboratories
Aniplifier & Noise Suppressor: H. H. Scott
Record Changer: Garrard

Speaker: Altee Lansing

Elliot Bicknell. of Waban, Mass.. is a
particularly ardent FM listener. His in-
stallation is shown in Fig. 8. He reports
reception of 36 stations, including rea-
sonably consistent signals from \lpine,
at a distance of 190 miles.

The eabinet at the right carries the
compass rose and control buttons for a
3-clement rotary antenna, an AM tuner.
a 2-band FM tuner. and a power ampli-
fier. The phonograph turntable, speaker,
and record files are built into the window
seat. Mr. Bicknell lists the units as follows:
Antenna: Workshop Associates
AM Tuner: MeMurdo Silver VI
FM Tuner: Radio Enginecring Labs.
Amplifier: Brook Electronics

F1G. 2. Dr. Barry Bigelow’s installation, Cohasset, Mass., has an .Altec Lansing speaker
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Tone Nems: Pickering for transeripticns
GLE for shdllze records

Equatizer: Pickering

Speaher: AHec Lansing

Because of the heat generated hy the re-

ceiving and amplifving tnbes in the eii-

net. a fan is mounted at the bottom. di-

recting a flow of aiv upward,

Harvey Radio Laboratories manufac-
ture the chassis in Fig, b It is o stright
FM tuner and amplifier. designed  pri-
marily for commercial nse. although many
are going ilo home nstallations, Fx-
treme sensitivity gives limiting action on
[ microvoll. so that it is equally adapled
o M relay work or long-distance recep-
tion. A\ custom-built cabinet. containing
an AMtee Lansing speaker. the FM tuner

FYGo S right: Mr. Elliot Bicknell's eqieip-
ment inclwdes an REL funer. rotary antenna

FIG. 4. elwee: Harvey Radio FM tuner
and amplificr for commercial or home use
FIG. 5. left: Seeburg phonograph ploys 1}
hours. has Browning FM-AM radio tuner

and umplifier. and a record-changer. is il-
Justrated at the nght in Fig. 4.

The new  Seeburg  radio-phanograph
opens up new possibilities for eustom -
stallations in bisiness establishiments as
well as i private homes. Up 1o 100 ree-
ords can he played on either or hoth sides.
providing a total of 14 hours of conlin-
uous music. In addition. a Browning
tuner furmishes FACand AM radio recep-
tion. .\ microphone can be connected to
the amplifier for publie address use. The
model shown is in 2 metal cabinet, de-
signed for use with one or more separate
speakers,

A very attracltive conventional ar
rangement s illustrated in Fig. 6. This
was inslalled by Fisher Radio. The loud-
speakers are buill into a wall eabinet,
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FIG. 6. above: This
Fisher Radio in-
stallation has radio-
phonaegraph at left.
spealer behind door
on the right

FIG. 7, right: Dr.

Allen Dullont has
wall-mounted TV
tube and speaker in
his office, with the
tuning controls con-
veniently located
right in his desk
drawer

where they are hidden behind a door
when not in use. At the far end of the
couch there is a cabinet designed to give
access to the FM-AM radio and the rec-
ord changer. In this case, a Fisher version
of the I. . Scott noise suppressor is
used.

Television is coming in for its share of
custom design. too. It presents a whole
new series of problems. and we can expect
to sec some very clever ideas in homes
where. for one reason or another. standard
cabinets cannot hie used to best advan-
tage.

A purely functional design, and one
which offers much in convenience. is
shown in Fig. 7. This is in Dr. Allen Du-
Mont’s office at DuMontl Laboratories.
Passaic. New Jersey. In the lower right-
hand picture can be seen a tuning control.
fitted into a drawer in Dr. DuMont’s
desk. The picture tube and speaker are

mounted flush with the wall above a
hookease. as shown at the upper left of
Fig. 5. Thus. without leaving his desk. he
can pick up his own WABD transmitter.
or any of the other New Yo ations.

Finally. a second Fisher installation is
shown in Fig. 8. The cabinet space below
the hookshelves has a roll-out drawer for
the record-changer. with storage space
for records helow. A very unique feature
is the mounting of the speakers. They are
on a baille set into the wood-hurning
fireplace. Thus the chimney behind the
baflle serves as a perfect air column.

In the ecarly days of talking pictures,
the producers said: ** Very fine, but we're
not interested. Sound was tried hefore,
and the public doesn’t want it.”" But they
changed their minds. Maybe the radio set
manufacturers will change theirs about
realistic andio quality. Could happen.
Time will tell.

F1G. 8. below: In
this New York
apartmeni. Fisher
Radio  closed the
fireplace with a
speaker beffle. us-
ing the chimney as
an air column. Ra-
dio-phonograph is
installed behind
doors below the bool
shelves




NE of the most

important
public-service fea-
tures of radio broad-
‘asting has been
built around what
program directors
call ““special
events™. This very
broad term ecovers
all spontancous  sit-
uations which range
from rear-platform
speeches by Govern-
ment ofticials to news
of ftires, floods, and
other emergencies when minutes may
mean saving lives and property.

By their nature, these events seldom
ocenr where wire lines are available for
studio  conneetions,  Thercfore.  mobile
units must he employed. This calls for
equipment and frequeney channels eapa-
hle of giving solid serviee from the scene
of action, wherever it takes place.

Background of Present Setup:

The final frequeney  allocations plan
for the non-governmental radio serviees t
released by the FCC on May 17, 1943,
provided for new channels hetween 1352
and 162 me. for remote pickup relay ser-
vices. This cancelled the previous assign-
ment of 16 channels (12 non-shared and 4
shared) in the band from 30 to 40 me. for
relay broadeasting, but provided twelve
60-me. channels between 152 and 162 me.
to be shared with the motion-picture, geo-
physical, and forestry.conservation cate-
gories; also, twenty-fonr 25-ke. channels
between 25 and 28 me., to be shared with
the geophysical service,

Acecordingly, after the new channels
were assigned in the 152- to 162-mc.
band. Link Radio undertook the develop-
ment of FM cquipment for this purpose,
in order to provide a higher degree of
audio quality and a lower level of noise
than had been available previously.

The first wide-scale tests and demon-
strations of land-mobile equipment oper-
ating on 152 to 162 mc. were eonducted by
Link engineers 2 in February. 1946, under
the extremely adverse conditions prevail-
ing in the mid-Manhattan arca of New
York City. The highly satisfactory re-
sults, with solid coverage even when the
mobile  transmitter was between  high
steel-framed  buildings and in highway

* Vice President and Chief Engineer, Link Radio
Corporation, 125 W, 17th Street, New York 11.

! See F.U aNp TELEvisiON, May, 1943, for com-
plete table of frequency allocations.,

20

underpasses, indicated that the new fre-
quency range would be ideal for remote
piekup operations. Later, several of the
large networks and a number of independ-
ent companies conducted further tests.
Their results were superior to those ob-
tained with any previous equipment on
25 to 28 me. or 30 to 40 me.

Pickup Equipment for 152-162 Mc.:

Tt should be pointed out that the de-
velopment of the units now in use was
based on previous experience with both
civilian and military FM equipment.

The basic unit is a 30-watt mobile FM
transmitter for 152 to 162 me., operated
by a self-contained, 12-volt dynamotor.
The 12-volt primary power souree was
chosen in preference to 6 volts because
of the relatively large power consumption
during the long periods of operation en-
countered in broadcast work. Frequency
response is uniform from 70 to 7,000
evcles, with distortion and noise levels
appropriately low. .\ companion power
supply operating from 110 volts, 60 cyeles
can be substituted in a few seconds.

The accompanying illustrations show
the use of quarter-wave roof-top antennas,
as in Figs. 2 and 4, or coaxial antennas
and collapsible directional arrays, as in
Fig. 1, for long hauls.

The program receiver is a  rack-
mounted, crystal-controlled FM  unit,
capable of operating on signals as low as
1 microvolt. Various types of directional
or non-directional reeciving antennas are
used. Most common is the vertically-
polarized beacon antenna, with a power
gain of 4, and a non-directional pattern,
At WTCN, Minneapolis, for example, the
relay receiver antenna is mounted on top
of the FM antenna illustrated here.

FCC Proposes Deletion of Channels:

Now, searching for more channels for
the various communications services, the
FCC seeks in its proposal of May 5. 1948,
to cancel the remote pickup channels in
the 152- to 162-me. hand. and to shift the
present assigninents to new frequencies
between 430 and 460 me,

The immediate effect of this proposal
was to interrupt all plans for adding mo-
bile pickup relay units at stations which
were getting ready to install this equip-
ment. lven though the FCC allows those
already licensed in the 152- to 162-me.
hand to continue for several years, no

2 Reported in “Sclective Calling in New York on
157 Mc,” by Milton B. Sleeper, FM axp TELEVINION,
February, 1946,

REMOTE PICKUP RELAYS

ON-THE-SPOT COVERAGE OF DISASTERS AND EMERGENCIES IS MADE
POSSIBLE BY FM ON 152-162 MC—‘By

FREDERICK T. BUDELMAN *

new installations will be made on that
band sinee they cannot be used for a time
sufficient to amortize the cost.

And it is doubtful if manufacturers will
undertake the development and ficll-
testing of new designs for 450 to 460 me.,
since they have hardly had time to eharge
off the development and tool costs of the
152- to 162-me. units.

That, from the public-service angle, is
a bad situation, since the most valuabie
use of pickup remote equipment is under
conditions of cmergency when lives and
property are at stake.

Problems on 450 to 460 Mc.:

There is a certainty that equivalent
service cannot be rendered on 450 to 160
me. Some work has been done with these
frequencies on point-to-point conununi-
cation, but these installations operate un-
der ideal conditions. Tests made with
mobile equipment on 450 to 460 mc. have
demonstrated that great difficulty will be
encountered in obtaining coverage he-
yond optieal paths,

What the Broadcasters Need

Under eircumstanees that permit the
use of fixed remote pickup transmitters,
operation over reasonable distances should
be possible on 450 to 460 me. Where any
congestion exists on the lower frequencies
now in use, some advantage might be
gained by such a shift.

However, the importance of emergency
services now being rendered on 152 to
162 me. by pickup relays is such that
public interest, convenience, and necessity
-all for encouraging the expansion of this
service  among  stations  not  already
cquipped.

It is possible that something entirely
new and useful may come from opening
up channels on 430 to 460 me.

But it is imperative, in the interest of
the public. that the 152- to 162-me.
channels be continued for pickup relaying.
Only in this way can more stations be
encouraged to operate mobile transmit-
ters for on-the-spot coverage of emergen-
cies, and with the assurance of getting
dependable signals at the studio. When
minutes count, there is no time to wrestle
with propagation problems on 430 to
460 me.

Right:  Link remote relays operated by:

1) KFAB Omahka, 2) WTCN Minneapolis,

3) KOIL Omaha, 3) WTMJ Milwaukee,

3 RTHT Houston, 6) WQAM Miami,

7)Y KFAB's Friendship Train installation,
8 WJAR Detroit
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SPOT NEWS NOTE

Miss Frieda B. Hennock:
New York City Lawyver and active mem-
ber of the Democratic party is the first
woman to he nominated to the FCC, She
is to fill the vacaney created by the expira-
tion of Commissioner Durr's term on June
30,

Facsimile over WGHEF:
Capt. Finelt's New York City station has
heen authorized hy the FCC to transmit
commercial facsimile. There will be four
L3-minute periods between 7:00 p.n. and
midnight. Fineh announcement says that
production has been started on the initial
run of 3.000 home recorders.

William B. Lodge:
CBS director of engineering since 1944
and a member of the technical staff since
1931, has been named vice president in
charge of general engineering.

Coming, Coming, Here:
Full-page newspaper announcement from
Quiney, Hl.. earries the headline: WTAD-
FM 4.000 watts . . . was  16.000
watts . L s NOW 38,000 watts effective
radiation.

was

Source of Distortion:
Frank Lyman, president of Harvey Radio
Laboratorices. suggests that one source of
audio distortion contributed by FM tun-
ing cirenits lies in the modulation of the
oscillator by poor regulation of the plate-
voltage supply. It appears that FM re-
ceiver designs should e ehecked  with
great care for possible trouble from that
SONree,

Upper-Band TV Station:
RCA expeets to start experimental opera-
tion of an upper-band TV transmitter at
Washington, D. C.. some time in Septem-
ber. Initial plan is to operate on 504 to 510
me. This probably means temporary use of
standard equipment for purposes of check-
ing propagation. Transmitter will deliver
effective radiation up to 25 kw. Later. no
doubt, channel will be widened to increase
number of lines per inch, since the upper
band will allow inercased definition.

FM Automobile Sets:
B. A, Schwarz, chief engineer of G.M.'s
Deleo Radio Division, commenting on the
reference to FM automobile sets in our
April issue:  Recent tests in the Chicago
area, principally, indicates many serious
problems to he solved hefore a satisfactory
FM automobile broadeast reeciver and
satisfactory reception of FM hroadeast
programs in an antomobhile are arrived at.”
This scems surprising hecause, hack in

22

ITEMS AND COMMENTS, PERSONAL AND OTHER-
WISE, ABOUT MANUFACTURING, BROADCASTING,

COMMUNICATIONS, AND TELEVISION ACTIVITIES

1941, Paul deMars was getting FM receep-
tion in his car, far superior to anything we
have ever heard on AM, from a rebuilt
General Eleetrie tuner and an ordinary
whip antenna  mounted  on  the
bumper.

rear

10-KW. FM Transmitters:

Aecording to an announcement  from
Western Electrie, this company has de-
livered forty-five 10-kw. FM transmitters,
of which more than twenty-three were on
the air the first of May.

Police and Fire Systems:
Baltimore is setting up coordinated police
and fire communications systems which
will comprise 215 mobile units with two
250-watt fixed transmitters. Mobile units
will he installed on police cars, fire ap-
paratus, fire hoats, and harbor patrol
hoats. System will operate over 300 square
miles. Federal Telephone and Radio Cor-
poration is supplying the equipment. The
installation is heing made under the super-
vision of Captain William Taylor of the
Baltimore police, with the cooperation of
Kann-Elbert Electronies Co,

Price Reductions:
Westinghouse has announced priee redue-
tions on five FM-AM receiver models,
ranging from $20 to $125. Maximum re-
duction applies to the $625. phonograph
combination which now lists at $499.95.

FCC Chairman Coy:
Addressing the NAB at Los Angeles, May
18: " The full, free, rapid exchange of in-
formation and opinions. as hetween the
Government and the eitizens, and as he-
tween the citizens themselves, is not es-
sential in a totalitarian state. — But it is
an imperative to the functioning of a
I know of no responsible
person in the  Government,  including
members and  staff of the FCC, who
favors government operations of hroad-
casting.”

democracy,

FM-TV Station Score:

Status of FM-TV hroadeasting on June 1
shows the following saves:

TV FM

Operating 24 337
Authorized 72 £99
Pending 250 81
TOTAL 346 117

There are also 20 educational FM stations
on the air.

FM Reception on Mt. Washington:

Paul Gerhard, reporting from Yankee
Network's station: " We can tune in 26

high-bhand stationson a prewar Hallicrafter
S-27.7 Surprisingly. he adds: " Not one of
these stations carries NBC programs.”

Five Years Ago:

Here's an echo from the dim but not-so-
distant past: James Lawrence Fly, then
FCC Chairman, addressing the 1943 RM A
Convention: " The sad experience of prior
years resulted in more careful planning in
the FM and television bands.” Neverthe-
less, Paul Porter overhauled them in 1945!

Old Fashioned:
Dr. Charles B. Jolliffe, testifving before
the House Interstate Committee on Inter-
state and Foreign Commerce, March 81:
“The significance of this [RCA| pioneer
ing work [on frequencies above 30 me.|
can best be understood when it is realized
that two of the principal advantages of
high frequency or FM broadeasting, viz..
high fidelity and freedom from natural
statie, are derived from the use of these
higher radio frequencies, and not from the
type of modulation employed.” This
view seems a little old fashioned. Oune
company, with the same idea, spent some
%32 million in a postwar effort to develop
AM railroad radio equipment. only to
shift to FM in order to eliminate statie
interference. As for high-fidelity broad-
casting, that can be enjoyed only if static
is climinated.

Largest LCC System:
U-Dryvit Aato Rental Company, Cam-
bridge, Mass., has been anthorized by
FCC to install imited commaon carrier
systems in 21 eities throughont New
Fagland and New York State. Projeet
calls for 1915 mobile units in rented and
in  privately-owned and  trucks.
Philco equipment will be used throughout
U-Dryvit is alrcady operating an ex-
tensive LOCC service in Boston.

cars

Continental Network:
Will report the Republican and Demo
cratic conventions over 23 stations in a
population arca of more than 10 million.
Program will start cach day when the
meetings open, and will continue until
last gavel falls at night. Commentators
will inclhude  Joseph MeCaftrey, Jolin
Corcoran, and Paul Green,

KOAD Omaha:
Now claims to be most powerful Missouri
Valley FM station. With a new 10-kw.
G.E. transmitter on an 8-hay Federa!
antenna, effective radiated power is 70
kw. Full authorized power of 880 kw. will
be used as soon as final amplifier is de
livered.
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NEWS PICTURES

Left top: New York City TV station WPIN
i~ being pushed along with the same energy
and drive that has given its owner. The
Daily News. the largest newspaper cirenla
tion. Although the management is con
fronted with the special problens of non
network operation, opinion has it thal a
completely fresh point of view toward pro-
gramming. unshackled by old time hroad-
casting prece lents. will put WPIN in the
forefront of TV operation.

Left center: New president of the largest
compiunications system in the world, the
A\inerican Telephone & Telegraph Com-
pany, is Leroy AL Wilson, While AT & T has
made great use of radio for long-distance
telepliony. Mr. Wilson's  adounistration
will see the greatest advances in radio ap
plicd to velay systems and mobile communi
cations. These involve new engineering and
policy prablems of lines vso relays, and of
exten 'ing Lind telephone serviee to privale
cars and conumereial vehieles,

Left bottom: Belvedere Broadeasting Com
pany’s sttion WMCP-FM. Baltimore. has
ploncered an innovation  of interest to
acoustic engineers, To eliminate the use
of blowers for air heating, and the resultant
noise  picked up by FMmicrophones.
WMCP-FM has a radiant heating systen.

Right top: When the streets of New Orleans
louked like this. during the 1947 hurricane
that struck the City. we heard that all
communications were cut ot by power
failure exeept for station \W3INDK. oper
ated hy the Checker Cab Company. This
FM system maintained contact with vital
points. cnabling police 1o Keep a very serious
sitwation under control. Now it comes onl
that a 1 kw. Fairbanks-Morse cmergeney
generator had heen installed to meet such a
situstion.

Richt: DuMont continues ta step up pro-
duction of television receivers, Here is a
view of one assembly line now in operation,
Present production, reported at 3.000 sets
per month, is to be tripled soon by the ace-
quisition of the south building of the former
Wright Aeronautical plant. East Patterson.
Building is 836 1. lang. contains 5 million

square feet,

Right: Setup in Lear factory for testing
wire recorders with the Furst wowmeter,
This instroment. shown in the Toregronnd.
shows any change in sound reproduction
due to vanation of wire speed. Details of
the wowmeter and its use were presented
in our May, 1948 issuc.

Right bottom: \WW. R. David and W. G
Broughton display a map of the G-station
Rural Radio Network. an FM system heing
set up by Dro Miller McClintock to serve
farmers in upper New York State. GUE,
equipment s being installed now.




AR

- precision-built Brenkert

24 FM axp TeELEviSION

'World Radio Histo



Wi pigbitt 1/ 7

'Y PERFECT FILM PROGRAM every time . . . high-defini-

Ation, flickerless pictures . .. continuous, on-the-air
dependability—with this new sound-film projector
that's designed specifically to meet the exacting needs
of television stations.

The film-drive mechanism and other mechanical fea-
tures are precision-built in the RCA Brenkert plant...
home of the famous projectors used by leading theatres
around the world. The sound-head is the well-known
RCA high-quality unit used in these projectors—modi-
fied to include a special, salient-pole synchronous
motor.

Here is the film projector that produces higher light
output with negligible heating of the film gate or the
film . . . enables you to project single frames as stills.

mechanism assures smooth, quiet operation

Here is a film projector with great mechanical simplifi-
cation—and with fewer moving parts for quieter, easier
operation. It's easy to operate. It's simple to maintain
...even oils itself!

Auxiliary equipment for the projector includes:
(1) a control rack—with its pulsed light power supply,
remote panels, and 10-inch picture monitor; (2) a film
camera multiplexer employing two mirrors to reflect
projected images from two film projectors into a single
television film camera.

To get the most from your newsreels, shorts, and fca-
ture films, overlook none of the advantages of this new
35-mm projector. Let your RCA Broadcast Sales Engi-
neer give you the technical details and prices. Or write
Dept. 38-F.

RCA TK-20A

FILM CAMERA l Tacs o

camina tuse

RCA 1emm THLIVISION i
PROJECTON OF BCA
ea Fr0MCTIO

MULTISLE KBS

PROJICTOR Of RCA
‘emm PROJICTOR

t
| 0CA 33ma THLEVISION

i

g el

SU0E PROJECTOR
5 MOUNTED MINE

RCA Multiplexer—for uninter-
rupted projection of multireel films
where two projectors are needed.
This ingenious RCA device elimi-
nates the need for an additional
film camera. It consists of a V-
shaped mirror for reflecting images
from either projector to film cam-
era and a slide film projector for
inserting station breaks, commer-
L cials, and special effects.
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How it works —Line A shows the pull-
down timing of a standard 35-mm film
projector (no lighting during 90° pull-
down). Line B shows pull-down timing
of the RCA 35-mm television projector
—and the duration and repetition rate
of the short intervals during which light
passes through the film.

Line C shows the projector lighting
interval of the RCA 35-mm television
projector. The “light-on” intervals are
produced by a pulse-controlled camera

lamp that produces an 800-microsecond
flash every 1 60th second. The picture
images are projected onto the film
camera pick-up tube during the retrace
(blanking) interval of its scanning beam.
The “storage” property of the tube per-
mits scanning during the unlighted in-
terval between flashes.

Scanning releases the picture charge—
converts it into a video signal. A syn-
chronizing generator keeps the projector
and film camera in phase.

A H——————— 360" (1/24 SECOND) -
PULLDOWN PULLDOWN
F— 90°—f !
-
8 fe—— 268° (1/30 SECOND) —— {
- ——
¢ —122°— w’
- 1/60 SECOND — e 5% LIGHTING INTERVAL
TELEVISION TELEVISION TELEVISION TELEVISION TELEVISION TELEVISION
FIELD FIELD FELD FIELD FIELD FIELD
UNLIGHTEDINTERV AL - TELEVISION FRAME ——— }
_(FAM_CAMERA SCAN)

in Canada: RCA VICTOR Compony Limited, Montreal

formerly FM, and FM Rapio-ELEcTRONICS

TELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

SNGINEERING PRODUCTS DEPARTMENT, CAMDEN,.N.J.



PUTTING WPIX ON THE AIR

PRESENTING FIRST-HAND FACTS AND FIGURES, DRAWN FROM THE EXPERIENCE OF
BREAKING INTO TELEVISION BROADCASTING IN NEW YORK CITY —“ByF. M. FLYNN *

it regret, keen disappointment,
‘;V and with some feeling of having
been wronged, we have concluded that
we must bear up under an adverse ruling
of the Federal Communications Commis-
sion on onr FM application. The News
will not appeal the decision, We are mak-
ing an announcement to that effect today.
I won't bore you with that announce-
ment. but you may be assured that it
mnakes clear our position regarding the
decision,

Now we are free, somewhat against our
wish, to concentrate our efforts entirely on
television,

Seriously. I think television has now
not tomorrow, but now — all of the es-
sentials necessary to become one of the
most  potent  forces in American  life.
Properly developed. T believe it will re-
vitalize Americanism in this Country and
it will provide the added stimulant we so
badly need to push forward this expand-
ing cconomy we hear so much about.

The responsibility for developing tele-
viston is terrific, You may discount about
M of the enthusiastic talk or hokum
that is being tossed about regarding tele-
vision, and it still adds up to the newest
and greatest foree for publie service in our
generation,

If it is kept free of propagandists and
mealy-mouthed word-twisters who seck to
control the channels of mass communica-
tion in the world. television will become a
new and respeeted messenger of truth,
welcomed  in Nuerican
homes.

I don’t hold with those who helieve
television will immediately make serious
imroads on other forms of communication.
True. it will be a rival for public accept-
ance, and competition for the advertising
dollar will be keener with television on
the scene: but I have a fundamental belief
that the American public has a great
capaceity for absorbing new things and will
fit television into its scheme along with
radio and other media.

My impression. to date. is that tele-
vision is or has been a great thing for
everybody except the station operator.
The equipment manufacturers are doing
a booming business, Set manufacturers,
distributors. retailers must he making ¢
fortune. New jobs are created right and
left for publicity men. Additional work
is beeoming available for actors, actresses,
all sorts of talent. Even vaudeville is
heing revived. The film companies are

thousands  of

* President and General Manager, The News, 220
East 42nd Street, New York City, From an address
before the American Television Society, llotel Astor,
New York, April 28, 1948,

offsetting some of their losses by selling
the old junk they have had in the files for
vears and years, at high prices. and
everybody is looking for chicap program-
ming. Somebody estimated that television
will beeome a $300 million industry, Even
the newspapers are profiting. I hope. from
advertising of television sets, But T doubt
that there is a station on the air today that
will do any bragging abont its figures on
operating television, It's been a  great
thing for everybody but the station owner.

Now, getting down to WPINX specifi-
cally, I have one of the worst sinking feel-
ings that you could possibly imagine
every time I look at our figures. We have
no network. no plans for a network. no
definite offers: but I sure think a lot, quite
fondly. of how nice it would be to get in
on a push-button network operation. We
have no manufacturing division, We are
not selling any sets, We haven't had any
division to absorh the losses, such as all
the other big operators. Aud the news-
paper business today isn’t so hot that it
can take heavy losses and cause us to
thrill over operating WIPINX,

It's no use to talk to the other New
York station owners about costs: they're
on the hook and they can’t get off, But,
during the recent American Newspaper
Publishers Association meetings, 1 talked
with several newspaper publishers who
are cither under way in television or plan
soon to get under way, I confess T had
to langh like hell when T heard them
talk about the estimated costs, T don’t
know who's telling these people about
costs in television but, sinee there are no
seerets in this business, apparently, T see
no reason why I shouldn’t tell you about
a few costs, and you can get some idea of
what we and others are doing to try to
get television developed.

First, we recognize that all costs have
gone up sharply in recent years, but
still the difference between our estimated
costs and our actual costs are staggering,

When we prepared our application for
presentation to the Federal Communica-
tions  Commission, we  estimated  our
cquipment  would  cost  $420,000, The
other day I said. * Let’s total this up.”
What is it? Well, it’s just a little over
$600.000. That's about a 309 increase,

We thought, originally. that we could
put our transmitter and some studios
within the parapet walls atop The News
Building. and we thought we could install
a couple of announce studios some place
clse in the building. That we estimated
as $150.000: not bad. Well, we got to
actually Jaying out plans, The parapet
wall wouldn't work. there wasn't enough

roonm. So we have to do the transmitter
Joh an top of the office building, and we
have taken over the top of the plant
building for studios, work-rooms and other
facilities.

We are going to have what 1 call a
two by four studio. We have a film-pro-
jecetion studio, a little announce studio, a
lot of dressing rooms. prop rooms, et
cetera — all very small. It's really not
enongh to operate with at all. we're just
doing half the job. and the estimated
construetion (we're getting down. now,
pretty close to final bids) is $525.000.
That's against $150.000. Then, if we go
on with the second part of the job, it's
another $350.000 and we haven’t bought
any props. scenery, costumes, oranything.
That’s just the walls with air-condition-
ing.

We think we will be on the air pretty
soon. I am told we will have on our pay-
roll from 150 to 160 employees and the
payroll will run at an anmial rate of
$750.000. We wll not have established
an elaborate programming department.
Our original estimate for all personnel,
including an extensive programming de-
partment, was about half that amonnt
$480.000,

In the beginning. I was told we contd
operate television and  handle quite a
hit of the work in News dopart nents, We
were going to have the sales handled by
our advertising salesmen on The News on
some kind of a part-ti ne arrangement.
The auditing work would be dons in the
Auditing Department. and the promotion
and publicity in our Promotion and Pub-
licity Department. Now, we have a pub-
licity manager (I think he has an assistant.,
also) and, even with that, we have a hell
of a time getting Ben Gross to give us
as much space as he gives NBC. Tt s
obvious that we can’t get our auditing
done in our regular depart ment. WPIX
must have an auditor and he’ll probably
need an assistant and a sceretary. I'm
sure. when we wind up. we'll have all
these departments up there.

In our presentation to the FCC. which
I was looking over recently. we had listed
one item of operating costs as “Special
Wire Facilities™. Opposite this, on the
tabulation of our operating costs were
no figures. just the words: Not Known.
We should have pnt “"Not Known™ p-
posite all the rest of them,

So it is easy for me to understand new
why some of those who have construction
permits for television or who have appli-
cations pending are doing what they call
(this is something I havc fearned recently)
dragging their feet, Possibly these fellows
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are smarter in dragging their feet than to
rush inand to he inour position where, at
least as far as I'm concerned, I'm holding
my head,

Television, as you folks know hetter
than L. is going to be programming. That
has heen repeated. you have heard it, it's
been drummed in. But T think it must he
constantly drummed in. Television will
be just as good as its programming, and
it will rise or fall with the program strue-
ture.

I'm not too eritical. T hope, on some
of these things, but I feel that it is rather
a sad situation when vou find that the
old Major Bowes' Amateur Hour we heard
vears ago has been revived on television
and has the highest Hooper rating. as
far as I know, of any show on the air.
Then. ranging right Eehind, the Howdy-
Doody for the children. These facts should
make yvou stop and think about program-
ming: that’s what we need,

To put a little more criticism into the
picture, 1 think the public service pro-
grams on the air today are horribly neg-
lected — what I think of as public serv-
jee programs: and anything that would
sinack of religion seems to he getting
silent treatment on all stations. That is
not our idea of a well-balanced program
at all.

Now. I'll hedge a bit. Maybe after
we've been on the air a while T'll talk
differently, but at least until it is proven
that we can’t do this. I say we'll doit.

One of our friendly competitors has
expressed the opinion to me that the tele-
vision audience looks on television as a
show-bnsiness. I think that is largely true.
But there are still many serions programs
that can be made extremely interesting
and informative if properly presented.
The agency people working on program-
ming. I helieve, should give some atten-
tion to that part of the television pro-
gram structure. I think the rich and poor
alike laugh and ery over the same things.
The young and the old like the circus.

TV SET AT $99.50

Latest TV set design, and lowest in
price, is the Candid T-V receiver just
announced by Pilot Radio Corporation,
8706 36th Street, Loug Island City,
N.Y.

Iumediate reaction to the retail price
of $99.50 is that a sight-and-sound set
can’t be built at that price, or that it
can’t be good. Faet is, however, that the
performance is exeellent and that Pilot’s
nse of a 8-in. picture tube opens up new
possibilities for low-cost television enter-
tainment. Dimensions of the set are Hins.,
wide. 91, ins. high, 13V5 ins, deep: weight,
15 Ibs. Continuous tuning covers all 12
television  bands,  Circuits  employ 17
radio tubes, plus 3 rectifiers and the pic-
ture tube. As an added convenience, a
carrying case is provided at a small cost.
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You have probably observed that re-
cently. From what [ hear, most everyone,
some tine or other. reads the Bible. All
the great stories in history and fiction
are read by persons in all walks of life.
Even The Daily News has a lot of readers
on Park Avenue as well as in Flatbush,
So I think someliow, soine way, what may
be termed a well-balanced program strue-
ture — a fare that will be suitable for New
York — will be  developed by WPIX.
Many improvements will have to be
made, but we are going to do our part
to be in on those improvements.

Being in the position of the only non-
network station in New York City pre-
sents some intriguing problems for WPINX.
Network television undoubtedly will be a
major factor in the development of TV,
and there is going to he keen competition,
particularly as these networks develop.
We recognize that our lone position gives
us not an casy row to hoe.

With NBC, CBS, DuMlont, ABC and
Mutual forming networks. where does it
leave us? I say, ont in the cold, beeause
there aren’t enough cities with a sixth
television license to permit another na-
tional network.

Also, from what I have heard of the
rates on the proposed coaxial cable, or
for construction and maintenance of radio
relay links, I think it is going to take
awfully good programming and a well-
hieeled sponsor to pay the freight on top
of time and program costs.

So one thing we have planned on WPIX
is to concentrate on the development of
something new and ontstanding in a tele-
vision news-reel. We plan to offer this
program, with other programs developed
by the station, for some sort of syndica-
tion. We are greatly interested in film
syndication, and believe this type of
program-handling will play a most impor-
tant part in television for several years
at least.

This importance of film, which will be
cmphasized more and more, 1 helieve, for

formerly FM, and FM Ravio-ELeceTroNics

all types of programming makes more and
more desirable the development of a basis
for working in cooperation with the mo-
tiou picture industry. Our recent purchase
of the rights to twenty -four feature films
produeed by Korda may be a step in the
right direction. Fortunately, Korda is in
Fagland and England needs dollars, which
may have had some influence on the
situation.

It is obvious to us on The News that
television is no peanut-peddling business.
Some operators will be able to deliver
programs of interest to the publie at sus-
tained losses over a period of yvears, per-
haps: but there are many who will not
be able to afford to develop programs
without heavy support from commereial
SPONSOTS.

Now there are two or three things I'd
like to put on the table of the American
Television Society,

First, and first in importance I believe,
is the rapid development of some sort of
Audit Bureau of Television,

The second itetn deals with the growing
need for a centralized training school for
personnel for television work.

The third item deals with program ma-
terial. With the audienee limited as it is
today, the matter of bidding up the prices
of prograin material heeotne  ex-
tremely serious.

When WEPIX has solved some of its own
problems and has cooperated in a solution
of all these other problems. we will proba-
bly find we have had a pretty busy 1948
with a lot of work ahcad.

The most interesting part of it is that
its problems are challenging. They need
youth, new thinking; they need new devel-
opment. Yon can’t apply the old schemes,
the old programs: this is something new.
And our objective 1s to do the best we
an to make television a medium of com-
munication of which we can all be proud,
and to develop a service on which we may
obtain the approbation of the American
public.

can
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AF CIRCUITS EQUALIZER

UTC USES RESONANT CIRCUITS FOR

INDEPENDENT

HIGH-AND LOW-END BOOSTS—‘By I. ALLEN MITCHELL*

HE carliest common form of equalizer

was the “tone control™ employed in
radio receivers to cut off the high fre-
quencies. These controls were freguently
decried by engineers, on the basis of the
fact that the fidelity of the equipment was
being reduced through the loss of high
frequeney performance,

Need for Equalization:
Present engineering knowledge  justifies
the use of more modern types of equaliz-
ers, as it has been found from listener-
preference tests that a balance hetween
low-and high-frequeney response is highly
desirable. It can be stated that, for good
audio performance, the product of the
lower and higher frequencey fimits of the
equipment should equal approximately
500,000, This condition of balanced or
equalized response is indicated in Fig. 1.
In other words, neither end of the response
should be over-extended. A set that is
good to only 200 eveles at the low fre-
queney end gives the most agrecable
performance  when the high-frequency
response is adjusted to cut off at about
2500 cycles.

CGE-1 Equalizer:
Considerable researeh and development
work at United Transformer Corporation
recently evolved a simple equalizer, Fig.
2, which weighs but 2 ths. and is carried
on a panel 23 by 4 ins. The difficulty in
the development of an inexpensive equal-
izer lay in the fact that it was necessary to
use resonant cireuits for both high-end
and low-end hoosts. Fig. 3 shows the
effects of boost and droop at both ends.
Simpler construction could be effected
by using R-C networks, but the resultant
curve of correction they produee is a
gradual slope. This does not accomplish
what is required. For example, if the unit
to be equalized is down 15 db at 3,000
cycles, an R-C equalizer which brings
* Director of Research, United Transformer Cor-
poration, 150 Varick Street, New York 13, N. Y.

F1G.

14. Complete amplifier with equalizer

back this 15 db also boosts 6 dh at 1,000
eveles. That  would  be  undesirable.
Similarly, an equalizer which woitld effect
13 db correction at 100 cyveles and boost
1.000 eyeles by 6 db wonld he undesirable.
Figs. 4 through 13 show several different
applications where equalization has heen
suceessfully employed, using this inex-
pensive equalizer to hoost highs or lows
or to drop highs or lows as required.

Examples of Equalization:

It is interesting to note the results of
correetion as shown in the accompanying
curves. The need for bass boost is gen-
erally realized, for the normal drop off of
aural response at bass frequencies with
reduction in volume level is quite sub-
stantial and rapid. By using the 30-cyele
boost of the equalizer as shown in Fig. +,
this low frequency loss is completely
compensated.

The falling off of low frequencies in
liome recordings is intentional. If the
low frequencies were not attenuated. the
amplitude. of recording needle  travel
would exceed that of the record groove.
As a consequence, an equalizer is used
during the recording proeess to cut the
low frequencies rapidly, so that. below
the ent-off point, the full width of the
groove is used. but no more. Fig. 5 illus-
trates the use of the equalizer at the
12 db, 100-cycle boost point to correct
this condition.

Lateral transeriptions, as contrasted to
home recordings, eut the low frequencies
for the reason mentioned above. and also
augment the high frequencies, so that
these can be attenuated during play-
hack, with a corresponding reduction in
noise level. In other words, the signal-to-
noise ratio is considerably greater in the
high frequency portion of the recording,
To correet for this condition, the ecqualizer
is set at maximum position 30-cyele boost
and 10 db high-frequeney droop, as illus-
trated in Fig. 6.

The standard vertical transceription is
similar to lateral transcriptions, but with
a lower crossover frequency, as illis-
trated in Fig. 7. The same equalizer
settings correct this type of recording
admirably.

Loudspeakers. due to electrical and
mechanical limitations, fall off at both
high and low frequency ends. The curve
in Fig. 8 illustrates this condition, though
it does not show all the small peaks and
dips that characterize loudspeaker re-
sponse curves. Using 12 db, 50-cvele low-
hoost position and 12 db, 8,000-¢cyele
high-boost position, the speaker curve
shown is substantially equalized. It must

FIG. 2. UTC resonant-circuit equalizer

be remembhered. of course, that the low-
frequeney  power-handling  capacity  of
the speaker is not increased through
equalization, so that, fully equalized. the
maximuin level from the speaker without
distortion will be reduced.

In addition to loudspeaker frequeney-
discrimination, RF eircuits and other
clements in a radio receiver contribute to
the drop-off of low and high frequencies.
A typical over-all curve of 2 medium priced
receiver is shown in Fig, 9. where the
10 db, 100-¢xcle boost and 13 dbh, 3,000-
evele boost positions flatten the curve
cousiderably.

High fidelity receivers rareiy approach
ideal response curves due. in many -
stances, to acoustic conditions in the
cabinet. loudspeaker response, and other
factors. Fig. 10 shows the 30-cyele boost
and 8,000-exele boost equalizer positions
at maximun setting to correct the re-
sponse of such a receiver,

Sound-on-film recording has a sharp
drop-off at the high end. This is unavoidl-
able, and is a function of the optical slit.
Fig. 11 illustrates a typical curve of this
type, which is alinost perfectly correeted
by using the 8,000-cycle, maximum-hoost
position of the equalizer.

Telephone lines have hoth low- amd
high-end droop. This is a funection of the
class of line and length. A typical line
is ilustrated in Fig. 12, with simple
correction using 10 db, 100-cycle boost
and 12 db, 8.000-¢ycle boost.

Wire recordings and tape recordings
have substantial fall-off at the low end,
as a basic characteristic of this type of
equipment. The actual eurve of both high-
and low-end droop is a funetion not only
of the recording head and equipment, bt
also of the size and type of wire or tape.
One curve of this type is shown in Fig.
13. with almost full correction obtained
through the use of 15 db, 100-¢vele boost
and 7 db, 8.000-(-.\'(-](‘ hoost.

In addition to the curves shown above
and  the equalizations which  can be
effected for such applications, there are
many others where equalization is of
value. For example, dialogue equalization
(low-frequency droop) improves specch
intelligibility. and permits higher power
levels from speakers used in P equip-
ment.

Circuit Information:

All equalizers cause insertion loss in a
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proportion related to the amount of equali-
zation required. To effect maximum sim-
plicity, thesimple type CGI3-1 equalizer re-
ferred to was developed to work between a
triode plate and a subsequent grid, Fig.
15, so that in those few cases where suffi-
cient extra gain is not available, an addi-

at the center calibration position. both
boost and droop conditions can be effected
using one-half of the control range for
each characteristic. In this way, a cali-
brated control panel employing only two
knobs can produce bass boost or droop
and high boost or droop.

volts fixed bias to deliver 15 watts power
output with negligible distortion. The
use of high-fidelity audio components
throughout indicates a frequency response
characteristic with the equalizer controls
at inoperative position flat within 1 db
from 235 to 15,000 cycles. Inputs are pro-
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FIG. 12. Equalizer levels off response of a telephone line. F1G. 13. High- and low-end boost flattens wire recorder curve

tional stage of audio amplification would
correct for the loss effected by the egnal-
izer when at maximum setting. In such
cases, since the filament and plate drain
of one tube is small. it can normally be
taken from the power supple.

By using a special control with a switch

Realizing that many people would be
interested in a complete high-fidelity am-
plifier incorporating this equalizer, such
a circuit has been developed, as illustrated
in Figs. 14 and 15. This amplifier employs
a pair of 2A8's in the output stage, work-
ing with 315 volts on the plate and 62

vided in the circuit for FM and AM
tuners. variable reluctance or crystal
pickups. and a high-quality, low-level
microphone or other source. The cirenit
is straightforward and ewmploys no feed-
back. The 2A3 output tubes have an
excellently low plate resistance.

FIG. 15. Cirewit of the UTC 15-watt universal am])li fier dcsigned specifically for operation with the equalizer control
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ALL-CHANNEL TV

HOW TO GET PERFECT RECEPTION FROM
EACH STATION—'By GARDINER GREENE*

I" would be very convenient if television receivers would operate
from sueh simple antennas as built-in loops. or just picees of
wire on the floor. But they won't, in most ¢
And it would simplify TV antenna installations if all the sta-
tions were in a straight line from the point of reception. But
it seldom happens that way.

Finally, you could use a fairly inexpensive type of antenna if
vyou'd be satisfied to receive just one station. Only you wouldn't
he if there are two or more within range of your set.

So, since TV reception involves very ehoosy frequencies. di-
rectional effeets. and annoying reflections, you must make up
your mind to play ball with the television waves and all their
vagaries, if you want good reeeption. If you get arbitrary, and
insist on trying to pick up signals on something less than an
adequate antenna system, you are liable to get results ranging
from a blank raster to snow storms in your cooking demonstra-
tions, and watered-silk effects in your Keystone eops.

Of eourse, there are a few people located in spots where a picee
of wire is adequate to give strong, static-free reception from all
the local TV transmitters. If you are so fortunate, buy the house
or get a long lease.

Most TV set owners, sad to relate. must contend with 1) re-
ception from stations in different directions and on different
frequencies, 2) the need for efficient signal pickup, 8) man-made
statie interference, and +) ghosts

Usually, an antenna comprised of a director, dipole, and re-
flector gives ample signal strength on one or two frequeneies,
if they are adjacent and from stations in the same direction. If
the antenna is high enough. signals over-ride most static. so the
images aren’t cut up every time a car goes by. If you do have that
trouble. use coaxial cable RG-59/U instead of the flat line for
your leadin. If the trouble persists, or if it just started since the
leaves came out on the trees, put your antenna up still higher.

Maybe you can get more than one station perfectly, but the
chances are that you will get strong, ghost-free signals from one,
and all kinds of troubles on the others. Then your solution lies
in the type of eonstruction showa in the drawings opposite.

At Workshop Associates, we have been working on TV antennas
for a long time. The best, and the only answer to multiple station
reception we have found lies in the use of multiple antennas, This
arrangement provides an individual antenna for each station.
with separate leads running to the receiver. Thus, cach antenna
can be made of exactly the right length for the frequency it
is to receive, and it can be oriented for maximum pickup. with
minimum ghosts and interference.

One other thing is needed. Since it is too mueh trouble to dis-
conneet one lead from the set and conneet another every time
you want to tune in a different station. we designed a simple
coaxial switeh that takes up to four separate antenna leads. This
makes antenna switching just a matter of turning a knob.

We did one thing more. Beeause RG 59/U cable is not easy to
solder. we devised some silver-plated. solderless connectors to
join the antenna leads to their respective switeh terminals. When
tightened. they clamp the inner conductor and shiel | firmly.

With this combination of separate antennas and the selector
switch, you can be sure of getting the very finest performance
possible from your set, on cach station. Such an antenna is not
cheap to install. If some simple rig gives you perfect results
that’s all you need. But if you aren't satistied with what yon
have now, the multiple antenna will probably end your troubles,
and at much less expense than more elaborate types that may
give yYou no improvement at all,
m\'orkshop Associates, 66 Needham St., Newton Highlands, Mass.

Right: Six examples of multiple antenna arrangements Sor different
arcas, and a ciew of the coaxial antenra selector switch
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FIG. 1. Transmitier has 10 watts output on 920 to 960 me. from a final 4N 1501 tetrode

G.E.S-TLINK EQUIPMENT

CONVENTIONAL FM CIRCUITS ARE USED WITH HIGH-
GAIN ANTENNAS AND LOW-LOSS LINES — By D. J. NIGG*

HIE best PM station location in a

given service area is frequently the
most inaceessible. A studio-to-transmitter
radio link 1s often the only practical
solution to the problem of getting high-
fidelity audio signals to the transmitter.
and is justifiable from an cconomic stand-
point alone in many instances. The use of
a radio link 1s optional as far as the FCC
is concerned. there heing no restrictions
placed on its use even though other
facilities are available,

The General Eleetric type BL-2-\
studio-to-transmitter  broadecast  cquip-
ment is an FM system designed specifi-
cally for relaying high-fidelity programs.
This system has a carrier frequency range
of 920 to 960 me.. a portion of which has
been permanently assigned by the FCC
for ST broadcast stations.” It fully
meets the FCC <pecifications of ecarrier

*Transmitter Division, General Electric Company,
Electranies Park, Syracuse, N.Y.
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frequency,  frequeney stability,  andio-
frequency response. low noise level, low
distortion, and other requirements for
FM broadeast  service. The complete
systemn consists of a transmitter, receiver.
two high-gain anfennas, and an external,
rack-mounted pre-emphasis unit.

Overall Performance:
The overall system performance is hased
on a conservative figure of 103 db maxi-

mnm attenuation hetween  transimitter
output terminals  and  receiver  input
terminals':

Powrr OvrreuTr: 10 watts

FREQUENCY STaBiuiTy: 0.003¢

DEviaTioN: £ 75 ke, for 100C, modnla-
tion

The fignure of 103 db does not include effective an-
t wins, or transmission line losses, To compute
the maximum permissible propagation attenuation,
the sum of the antenna gains over isotropic radiators
(see text) shonld be added to the 105-db figure, anud the
transmission line losses subtracted from: this total.

Noisk LEvEL: 65 db below 100¢ , modu-
lation mecasured through standard 73-
microsecond de-cmphasis
Haryoxic DistorTiox: 19 maximum
from 30 to 15,000 cyeles
Avoio Ovteer Leven: 4 18
1007 modulation
Avpnro Ovrevr  IMPEDANCE
olims
AxTENNA GaiN (cach): Minimnm of 17.5
db over an isotropie radiator

Measured data on one development
cquipment, Figs. 8 and 9, show a 7-db
safety factor on noise or a 12-db safety
factor on attenuation as compared to the
specification values. The measured dis-
tortion averages less than one half of the
specification maximum.

Jdbm  at

600, 150

Transmitter & Receiver Units:

Fig. 1 shows the complete transmitter.
Overall dimensions are 30 by 18 by 60
ins., and the weight is about 450 Ibs. Ap-
proximately 750 volt-amperes of power
input are required at 105 to 125 volts,
30 to 60 c¢yeles. To permit installation of
the transmitter in a normally unheated
room, circuits and components have heen
designed  to operate in the ambient
temperature range of 0°C. to 45°C,

All tuning controls and power switches
are available on the front panel. The rear
door is interlocked for high-voltage pro-
tection. There are key locks on the front
and rear doors, since the unit may be in-
stalled at an unattended location.

Provisions are made for remote control
over a single-pair telephone line and
ground. Since pre-emphasis should be in-
trodueed ahead of a limiting amplifier or
line amplifier, the pre-emphasis unit is
supplied external to the transmitter on a
blank panel for rack mounting.

Fig. 2 shows the complete receiver. The
front panel of the first eonverter unit is
open. The receiver consists of three rack-
mounted units: power supply. first con-
verter, and IIF. ANl three mount in a
standard 19-inch rack, taking up 28 inches
of rack space. The total weight is about
70 Ihs. Input power required is 130 volt-
amperes at 105 to 125 volts. 30 to 60
cveles,

The standard antennas furnished are
H-in. parabolic reflectors with dipole
feed. Monnting brackets and clamps for
pole or structural-member mounting are
furnished. The transmitting and receiving
antennas are identiecal.

Transmitter Circuits:
The transmitter block diagram, Fig. 3,
outlines the essential functions in the
transmitter. Direct frequency modulation
of the 3.4-me. oscillator is accomplished
hy a eonventional reactance-tube modu-
lator. To minimize the filament hum prob-
lem. DC filament voltage is supplied to
these two stages. Plate voltage for the
modulator panel is supplied from a regu
lated DC power source. .\ feedback cir-

FM axp TeLEvIsiON
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FIG. 3. The transmitter employs direct frequency modulation.

FIG. . Recelving cireait is of the double-conrersion type

cuit, consisting of an RF amplifier and
FM discriminator, is connected around
the modulator and oscillator. This feed-
hack cirenit performs the normal fune-
tions of reducing the distortion and noise
in the modulator and oscillator cirenits.
In addition, the diseriminator is used to
stabilize the oscillator frequeney by sup-
plying a DC error voltage to the reactance
tube. Both the oscillator and diseriminat-
or have tenlp(-rutur(--('omp(‘nsuting com-
ponents.

The calibration crystal shown on the
block diagram consists of a conventional
quartz crystal used as a high-Q wave-
meter. This erystal wavemeter is loosely
coupled to the oscillator. The  voltage
built up across the erystal, when excited
at a resonance, is rectified by a germanium
diode, and indieated on the tuming meter.
By this means, it is possible to tune the
oscillator frequeney to the calibration-
crystal frequency with about 50-cycle
accuracy. A\ manual cut-out on the feed-
back eirenit permits adjusting the oscil-
lator to the calibration-crystal frequency
without feedback. The feedback diserim-
inator secondary tuning control ean then
be adjusted to bring the oscillator fre-
queney back to the calibration-crystal
frequency with the feedback stabilization
applied. The oscillator is now set to the
reference-crystal  calibrator  frequeney,
and stabilized there by the temperature-
compensated diseriminator,

A unigque and very useful additional
feature of the ealibration erystal arises
from its extreme sharpness of resonance.
It is possible to apply tone modulation to
the transmitter and select the oscillator
center-frequency component while reject-
ing the side-band frequencies. This makes
it possible to establish the 10095 modula-
tion level hy means of the carrier null
method. without resorting to external
measuring equipment. s the tone modn-
lation level is increased, the center fre-
quency nulls of the oscillator can be
counted directly from the calibration-
crystal meter dips. With a 440-excle tone
as an example, 10097 modulation (£9.875
ke. at the oscillator frequency. which
corresponds to £ 75 ke, at the owtput
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earrier frequeney) oceurs at the 7th null.

It is important to note that this oscil-
ator has only a relatively small influence
on the final frequeney stability. Reference
to the block diagram, Fig. 3. will show
that the 5.4-mc. output of the modulator
1s multiplied only 8 times as it appears in
the output frequency. the remainder of

FI. 2, Complete receiver, with the door o pen
on the first conrerter section
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the output frequency being contributed
by the stable quartz-crystal oscillator.
Since the modulated-oscillator frequency
is 5.4 me., only 43.2 me. of the output is
actually contributed by the modulated
oseillator. This 43.2-me. vahie is less than
5C, of the output carrier frequencey in the
920- to 960-me. range. Thus, it may be
said that the output carrier is 959, di-
rectly ervstal-controlled and 53¢, erystal-
referenced, the modulator frequeney hav-
ing been adjusted by using the calibration
crystal wavemeter.

The 4.57- to 4.78-me. crystal oscillator
uses a temperature-controlled G.E. Ther-
mocell crystal. As a  comparison of
stabilities required of the two frequency-
generating sources, t.e., the cryvstal os-
cillator and the stabilized oscillator, it will
he noted that the crystal oscillator fre-
queney i1s multiplied 192 times while the
stabilized oseillator is only multiplied 8
times. The quotient of these two figures is
24, which indicates that a stability of only
1/24th that of the erystal oscillator is re-
quired of the stabilized oscillator to have
cqual effects on the output carrier fre-
queney. A figure considerably better than
this is achieved in practice.

The double conversion scheme, used to
heterodyne the output of the frequency
multipliers with the modulator output.
achieves a very high rejection of 5.4-me.
sidebands in subsequent stages. Balanced
converters are used in both cases to
further reduce spurious frequencies. The
first converter mixes the 5.4-me. modu-
lator output with 28.65 mec., a frequency
ratio of only 5.3 times. If single conver-
sion were used, and the multiplication
factor of 8 after mixing were to be main-
tained, it would be necessary to mix the
5.4-me. modulator output with 114.6 me.
This would require mixing frequencies
with a ratio of 21 te 1. Such a situation
would make reduction of the 5.4-me. side-
hands extremely difficult.

The last three doublers shown on the
block diagram, Fig. 3, are mounted on a
shelf behind the top panel, Figs. 1, 5.
and 6. All three stages employ forced-air-
cooled 4X1350A tetrodes. As a result of
the compact construction of these high-
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frequency tubes, it is necessary to resort
to only one cavity cirenit. The plate eir-
cuit of the final doubler consists of a
radial cavity about 6 ins. in diameter.,
This cavity operates on the fundamental
mode at the output frequency. Fig. 7
shows this cavity with the tube in place.
The cavity itself operates at DC ground
potential, with the plate voltage applied
through a radial blocking capacitor, as
shown. Note that the tube can be changed
by the simple procedure of lifting it ont.
No dis-assembly is necessary. Cooling air
is furnished to all three stages through the
duet at the rear of the shelf. In the case
of the final-doubler cavity, Fig. 6 shows
the air-duct conneeted directly to the
grounded cavity. Several holes are drilled
in the periphery of the cavity to permit
entrance of the cooling air which exhausts
through the anode-cooling fins and open-
ings around the socket. The grid cirenit of
the final doubler is a half-wave, open-line

circuit tuned by a variable capacitor. It is
similar in construction to the other two
open-line cireuits visible in Fig. 6. These
circuits are, from left to right. plate ¢ir-
cuit of the first doubler, and grid cirenit
of the second doubler. Cooling air is
supplied to these two stages through
special air chambers connected to the
main duct. A modification in the final de-
sign permits removal of these tubes with-
out moving an air duct. Their aceessi-
bility will be the same as shown for the
final doubler. A jet of cooling air is di-
rected against the tube seals at all three
sockets.

Output coupling from the final eircuit
is accomplished by a fixed loop in the
cavity, for loading into a 31.5-ohm im-
pedance. A single-stub tuner and a crystal
diode RF probe (not shown) are con-
nected hetween the cavity output con-
nector and the type N fitting in the top of
the transmitter cabinet. A tuning stub

FIG. 5. This S-T link transmitter is designed for operation in an unheated building
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permits sufficient adjustment of the load
ing, and the RF probe gives a relative in-
dication of the voltage on the output
transmission line. Rated power output of
the transmitter is 10 watts, but this
power can be reduced to any lower value.
Separate front panel screen-voltage con-
trols are provided on the last two stages
to provide a means of reducing power to
any desired level. An extension of tube
life can be expected at lower power.

The transmitter can be adjusted for
operation at any frequency in the 920-
to 960-me. range without the use of any
external test equipment. The lower panel
in Fig. 1 carries all the stages indicated on
the block diagram except the last three
doublers. The meter shown on this panel
can be switched to each cireuit for tuning.
In addition, this meter has a switch
position for the RF output crystal probe.
used for tuning and loading the output
stage. The meters on the top panel indi-
cate plate voltage, individual plate cur-
rents, and individual grid currents for the
three $X 150\ stages.

The illustrations of the center panel.
Figs. 1 and 3, show the magnetic circuit-
breaker power switeh and other control
equipment. .\ local-remote switch in the
transmitter selects the method of control.
When  remotely  controlled, the plate
voltage is automatically applied after a
30-second filament warm-up period. After
this delay, a pilot light at the remote con-
trol point indicates that the plate voltage
has been applied. Should an overload trip
the plate voltage off, the pilot light at the
remote control point is extinguished. The
plate voltage can be immediately re-
applied from the remote point without the
30-sccond time delay. Automatic power-
failure reclosure is provided in the trans-
mitter to re-apply all power automatically
after momentary interruptions not ex-
cecding 2 seconds duration. Following
power interruptions of longer duration,
all power is antomatically re-applicd after
a 30-second delay.

The transmitler is equipped with 3325
xenon-filled high-voltage rectifier tubes.
to permit operation at low ambient
temperatures. If the transmitter is always
operated in a heated room, type GI.-866-A
rectifiers can be used as replacements.

Receiver Circuits:

The block diagram in Fig. 4 outlines the
essential functions in the receiver. At
1,000 mc., crystal mixers have a noise
figure several db better than vacuum tube
mixers. This is also the approximate point
in the spectrum where present-day RF
amplifiers become so noisy that only a
very marginal improvement in signal-to-
noise ratio can be obtained.*? Ampli-
fication at this frequency would require
2D.A. Quarles, “Radar Systems Consideration,”
Electrical Engineering, Volume 65, page 213; April
l9;’]‘?.‘“'. Morrison, Jr., ' The Radar Receiver,’” Bell

Suatems Technical Journal, Volume 26, page 710,
Fig. 5.
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the use of special disc-scal or coaxial type
tubes in cavity or coaxial circuits, It was
felt that the additional complexity and
tube cost involved was not warranted by
any improvement that eould he expected
reasonably. From an overall system view-
point, a far more economical and trouble-
free source of improvement lies in the use
of higher antenna gain and lower trans-
mission line loss.

Based on this reasoning. it was decided
to keep the receiver as simple as possible
to insure trouble-free operation. Tests on
a developmental model indicate exeep-
tionally good scusitivity. Fig. 10 shows
measured sensitivity, for a 65-db signal-
to-noise ratio, of 117 dh below the 10-watt
transmitter power output. The curve
shown Is an average of results using sev-
cral different mixer erystals. Expressed in
the usual manner of rating receivers, this
would be 107 db below 1 watt, or about
33 microvolts at 51.53 ohms. .\ very con-
servative rating of 93 db below 1 watt has
been placed on the receiver to take care of
misadjustment and sub-standard crystals.
This figure would be a conservative one
to use in comparing svstem sensitivity
with propagation attennation.*® The
specification point is marked on Fig. 9.

All filament, DC supply, and meter
wiring are on the front side of the panel,
shown in Fig. 2, with ceramic feed-

through hypass capacitors providing con-
nections to tlie circuit elements on the
rear side of the ehassis. Fig. 7 shows a rear
view of the same unit with sliield cover re-
nioved. An exceptionally clean layout of

glas shield covers all exposed voltages on
the front, with holes through this shield
providing access to the serewdriver tuning
adjustments. All tuning adjustments and
tube replacements are made from the
front of the unit.

The erystal mixer eircuit is the ree-
tangular box at the right side of the con-
verter unit, Fig. 2. This box consists of a
half-wave resonant coaxial transmission-
line circuit with the ends shorted, therchy
liaving a voltage maximum at the center,
The antenna input is connected to the
center conductor a short distance from
one end, and the mixer erystal a short dis-
tance from the other. The lower half of the
mixer circuit cover plate is removed to
change the mixer crystal. The tuning slug
shown on the top half of the cover plate
tunes the mixer circuit to the carrier
frequency. local oscillator injection is
accomplished by capacity coupling to the

Flt. 6. The final 4X 1501 doubler stages are carried in this section of the transmitter

RF circuit clements results from  this
feed-through system of wiring. A plexi-

‘sD.E. Kerr, " Propagation of Very Short Waves,”
Part I, Elecironics, January, 1948; Part 11, FFebruary,
1948,

sA.L. Durkee, * Results of Microwave I’ropagation
Tests on a 40-Mile Overland Path,”” Proceedings of the
IRE, Volume 36, February, 1948,

FIG. 7. Rear view of the first converter unit of the receiver. with the shield cover removed
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maximum voltage point at the center of
the mixer circuit. The small hole in the
cover plate provides serewdriver access to
an adjustable probe which extends
through a clearance hole in the ehassis,
and provides capacity coupling to the
local oscillator cireuit.

The local oscillator voltage source is a
crystal oscillator, operating at about 15
me. and multiplied 534 times to a frequeney
112 me. below the incoming carrier fre-
queney. The tube types and multiplica-
tion factors are shown in Fig. +. Only
standard receiver-type tubes are used.

The actual circuits are shown in Fig, 7,
the crystal oscillator stage being located
slightly above the center of the chassis.
with the suceceding multiplier stages in a
clockwise arrangement. Lumped circuits
are used through the 140-me. stage,
quarter-wave transmission-line  circuits
are used in the $00-me. stage, and a com-
bination circuit in the 800-me. final-
multiplier plate circuit. The three triplers
are conventional push-pull multipliers
with loosely coupled high-C tank circuits.
The 12AT7 is a relatively new tube, con-
sisting of a double triode in 2 miniature

(Continued on page 46)
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FUTURE OF FM AND TV

(Continued from page 13)

luncheon. It scems to me appropriate that
we should take stock of where we are and
where we are going,.

It is my opinion that no broadeaster in
Aimnerica can be satisfied with the status
quo — that he must always be looking to
the horizons beyond — and that it is his
responsibility to participate to the fullest
extent of his capabilities in planning for
the radio services of the next generation.

I can assure you that the present mem-
hership of the Federal Communications
Commission sces its job as one of par-
ticipation in such planning.

And as all of you know by actions of the
last few weeks, the Commission believes
its responsibilities  encompass  that  of
initiating the planning.

Perhaps the most important decision
facing all of us as we think about the fu-
ture aural broadcasting service is that in-
volving the relationship of FM and AM.

Some broadeasters apparently think of
FM as a new and improved method of
transmitting programs; others think of
FM as a way to get a second station in
their community and plan a separate
broadeast service over the medium. The
interest of others is wholly that of the
“hsurance ™ approach  to  FM — they
just don’t want to be left out if there is
anything to this "“new fangled gadget”;
and others. so far as 1 can tell, just haven't
thought about it.

The networks are making it perfectly
clear that they look to FM as an improved
medinm for the transmission of programs.
They apparently think of their networks
as providing a single program service
cither through AM or FM or hoth of
them, But network affiliates. the indi-
vidual broadcasters, have not accepted
that point of view.,

Some of them do not like the network
policy of duplicating programs as is evi-
dent by the inquiries that we reeeive at
the Commission.

I do not propose to go into that subject
now. My only purpose at this time is to
point out that the relation between AM
and FM is one that requires some hard
thinking and planning if we are to fix our
goals for a sound aural-broadcasting
service for the future.

The broadeasters who do not have AM
licenses but who have FM licenses only do
not face the problem of planning that the
AM broadeaster does or that the AM-FM
broadeaster does. He knows what his plans
are for the future. e aceepts FM as the
static-free, fade-free. and interference-free
service that we all know it is. Ile has
clected to stake his future in the develop-
ment of this service rather than put his
money into a daytime AM station or an
AM station with a highly directionalized
pattern.

The interference free service area that
he can serve by FM has attracted him to
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this newest development in the aural
broadecast field.

Of course, the FM enthusiast believes
that FM is destined to replaec AM in all
but the sparsely settled arcas of the na-
tion. e likewise believes, when he con-
siders the fact that only a little over a
million FM sets were produced last yvear,
that everyone is conniving against the
realization of his hopes. He is a plucky
fellow. a pioneer who is fighting for what
he helieves, who thinks that every day is
the day on whiclh FM should be accepted
by all American broadeasters as the
future aural broadeasting service for this
country.

And there are a lot of good sound rea-
sons that support his point of view. One of
them 1 have already referred to: FM is
static-free. fade-free. and  interferenee-
free. The advantage of freedom from
interference is heeoming increasingly im-
portant to broadecasters as more and more
standard hroadeast stations come on the
air.

Also, FM has high fidelity capabilities.
Many who have FM stations are exploit-
ing the full fidelity potential of this
service.

The Continental Network,  regional
FM networks throughout the country and
a few independent FM broadeasters have
a program service that will demonstrate
the full fidelity capabilities of FM. It is
not possible to demonstrate the fidelity
capabilities of I'M by duplicating network
AM programs on FM stations over 5.000-
cyele hines. FM will really have its chance
when 13,000-¢yvele lines are available for
networking or when microwave relays can
be constructed for the purpose of net-
working or when there is a suflicient
number of FJM stations on the air to pro-
vide for network operations by re-
broadeasting.

I am hopeful —and I expeet — that
the time is not too far off when the major
networks as well as the move youthful
FM networks will provide facilities that
will permit the demonstration of the high
fidelity capabilities of M.

The FM allocation plan set forth in the
rules of the Commission provides for the
use of the 88- 108 me. band on a planned
basis. The plan refleets the geographic
availability of the FM channels on an
engincering basis. This is in contrast to
the topsy-like™ growth of AM broad-
asting in this country. I am sure that
with what we know today about the social
and economie impact of broadeasting and
with the engineering knowledge resulting
from the expericnees of more than a
quarter of a century of operation we conld
build a wonderful service in the standard
broadcasting band. Hindsight is wonder-
ful — except that it is difficult to use it.
We can —and we have — taken ad-
antage of our experience gained in past
vears to provide a more orderly growth
for the aural broadeasting service of the
future.

The FM allocation plan provides for
uniformity of power within given areas of
the country. This is not an unimportant
fact. This fact eliminates the present
competitive inequality that exists be-
tween AM stations. It paves the way for
competition hetween stations on the basis
of quality of programming. initiative,
enterprise, imagination in serving the
publie interest.

We ean have more FM stations than
we can ever have in the standard broad-
cast band. ‘This means that more com-
munities can be served and that there will
be more free competition.

I suppose it is inevitable that some
broadeasters continue to hold back in
thinking about FM as the aural broadeast
medium of the future. There are always
those who are satisfied with the status
quo.

It is not surprising that some broad-
asters are willing to let the other fellow
arry the cost of developing this improved
service with the expectation that they will
get inon it when it can become profitable.
Those broadcasters will have lost the
thrill of pioncering, of developing a new
service that will more adequately serve
the people of their community — of hav-
ing participated in the planming for the
future aural broadeast service.

In my opinion it will be a red letter day
in the history of American broadcasting
when you broadcasters make up vour
mind that you can provide a superior
aural broadeast service throngh the use of
Frequeney Modulation and when  you
direet your efforts to planning for that
conversion.

I know it is difficult in a field as dynamic
as broadecasting to prediet what the situa-
tion will be in the future but to me, in the
light of what we know today, it seems
almost inevitable that FM will, within a
generation, largely replace M.

In some of its elements, television
presents problems similar to those we face
in the aural broadeasting field. The major
problem we face in planning for the future
is llow to get television service to all the
people of the country and, more than
that. how we can provide a nationwide
competitive system to furnish this serviee.

We at the Commission are determined
that there will be enough channels avail-
able in this country to provide for a truly
nation-wide competitive system and one
that will serve all of the people of this
country and not just those fortunate
enough to live in metropolitan areas.

We at the Commission likewise feel
that opportunities to get in the television
ficld should be afforded to as many people
as possible and 12 channels provide op-
portunities for only a limited number of
people to get in the television business.

It does not take much of a prophet to
state now that it is a question of only a
few months until all television channels
available in major metropolitan areas are

(Continued on page 41)

FM axp TeLEVISION



Greater Stability...New Mounting Facility

These new, compact silvered button

capacitors are especially useful in
high frequency by-pass applications
because of their low inherent induct-
ance. They are silver plated for

high conductivity, completely sealed

against humidity, and have a low

temperature coefficient.

Space problems are often solved by
using these exceptionally small but-
tons. The new “feed-through” design
affords speed and ease of mounting.

*M.-61...Available from 500 to 1500mmf—500 V DC working.
*M-103... Available from 10 to 600mmf—500 V DC working.

) APAPER * MICA + SILVER + CAPACITORS

...........W& e
Sangamo Silvered Mica Button | SANGAMO
|

Capacitors are available in a
wide variety of sizes and styles.

Write for our descriptive catalog. SPRINGFIELD ° ILLINOIS
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“CERTAINLY WE HAVE ALL 17 RIDER MANUALS,
and have ordered the Television Manual’’

“"Certainly ‘we have all 17 Rider
Manvals and have ordered the Tele-
vision Manval. | can’t imagine any
high class, efficient radio service
laboratory operating satisfactorily
without them. I'll have Volume 18
on the shelf, too, os soon as it’s

published,**
R. B. GRAF
Sm SERVICE MGR.

Ward Radio & Appliances, Silver Spring, Md.

A conspicuous characteristic of Rider
Manual owners is their unswerving
loyalty to "The World’s Greatest
Compilation of Radio Servicing
Data.' This is a steody patronage
born of the benefits provided by
Rider Manuals during eighteen years
of continuing service ¢o the servicing
industry. Copies of Vol. 1, published
18 years ago, are still paying profits
to their owners. Give your shop the
sign of Successful Servicing—a com-,
plete sot of Rider Masuals.

JOHNF. RIDER, PUBLISHER, Inc., 404 Fourth Avenue, N. Y. 16
Export Agent: Rocke International Corp., 13 E. 40th St., N.Y.C. Cable ARLAB

XTIy

”
‘\ ’

O« NEED ALL 17
Volume XVII. .. .. . $15.00
Volyme XVI........... 8.40
Volume XV .. ........ o 18.00
Volumes X1V to VIl (ea. vol.) 15.00
Yolume Vi e e 11.00
Abridged Monuols I to V {one vol.) ... .. .. 17.50
Record Chongers ond Recorders 9.00
Moster Index, covering Monyols, Vols. | 1o XV 1.50

I/ .

NOTE: YThe Mollory Rodio Service Encyclopedio, 6:h Edition, mokes reference to only one source of Rodio Receiver Schemotici.=Rider Monuols.
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NO GUY WIRES
Self-Supporting Steel

TOWERS

for TV and ¥M

\\| o Galvanized Steel—Will Last A Lifetime!
o SAFE—Ladder to Top

o Four-Post Construction for Strength
e Easy to Assemble and Erect

o Withstands Heaviest Winds

ATTRACTIVE LOW PRICES!

Designed for easy shipment and simple erection.
Assembled with a wrench in a few hours. Eight
stock sizes, from 22 ft. to 67 ft. (Spread at base
equal to 1/5 height) Net prices $63 to $210 FOB
Kansas City, Mo. Shipping weights, 340 Ibs. to
1230 Ibs. Shipped 4th class freight.

Sold Direct Only. No Jobbers.
Write for Complete Free Information!

The VESTO Co., Parkville, Mo.

Unexcelled in
PERFORMANCE

o
Remarkably
LOW IN COST

........

Designed to satisfy the most
eritical professionol or amateur, *he Collins
"Super 20" offers unsurpassed volue in an FM
RECEIVER. The advonced 20-Tube circuit fea-
tures: Armstrong FM, built-in stabilized power
supply ond audio amplifier capable of 10-watt
output; new 6AL7GT tuning eye, connections for
2 types of phono pick-up, output impedances to
match 4 to 20 ohm voice coils and 590 ohm line,
and variable bass ond treble tone controls with
attenuation and boost for upper and lower

‘ registers.

‘ Write Today for Complete Details

COLLINS Audio Products Co., Inc.

P. 0. BOX 368 * WESTFIELD, N.J. = WE-2-4390
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.«AS DISTINCTIVE
AS YOUR

¢ veinl/

Surprenant’s improved SPIRA-
LON is just that! SPIRALON is a
thinwall plastics insulated wire with
one, two or even three spirally inlaid solid color stripes.
These, in turn, provide a total of up to four colors per
wire ... or a maximum of 1120 distinctively coded
combinations to make wire identification easy — even
in the most complex installations.

Non-inflammable, non-corrosive, flexible and tough,
SPIRALON is obrainable with or without a thin jacker
of transparent Dupont nylon to further preserve every
electrical property and resist oils, dilute acids, alkalies,
abrasion and tungus attack. SPIRALON is approved
under specification JAN-C-76 type WL ... it will not
fray, crack or rot —and offers a higher rupture point
than braid or Jacquers. These superior features are
available at no extra cost in all standard wire types
and sizes — or t0 vour most exacting specifications.
Write today for samples and technical dara.

SPIRALON ""O" SPIRALON
(with nylon jacket) /\ (without nylon jacket)

"Pioneers in
Plostics Extrusions'

© 1947 5. MFG. cO.
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Baok is $1.00 —from vyour distributor

Split the reed assembly of a Mallory vibrator
down the middle and the two halves will
match each other so accurately that no secale
made will register a significant difference.

This precise distribution of weight is a major
factor in assuring accurate output, reliable
operation and long life.

Mallory Vibrators Make

the Best Replacements

Such careful manufacturing
makes Mallory vibrators
free of bounce and chatter
and dependable in starting.
More of them are used in
original equipment than all
other makes combined.

The Mallory  Replacement  Vihrator

The FVibrator Data

That’s convincing proof

they are the best replacement vibrators
for you to stock.

In addition to assured quality, Mallory
offers the most complete line in the busi-
ness. Mallory standardization permits 12
basic vibrators to meet 90% of your re-
placement requirements. But a complete
line of 52 vibrators is available to meet
virtually every vibrator need.

Mallory ''2448" Vibrator Deal

This deal gives you a handsome storage and display cabinet
for your stock of vibrators, together with a sclection of
vibrators and buffer capacitors that will answer 753% of
your requirements.

You pay ouly the service man’s
net price of $21.148 for the six
vibrators and welve buffer
capacitors. There is no charge
for the attractive, couvenient
cab Yonr Mallory dis.
tributor has them in stock
for immediate delivery.

MORE MALLORY VIBRATORS ARE IN USE THAN ALL OTHER MAKES COMBINED

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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FUTURE OF FM AND TV
(Continued from page 36)

assigned. A casual look at the newly pro-
posed expanded television plan discloses
that while geographically speaking the
country will be fairly well served, yet. in
arcas of high population density, the same
insufliciency of channels will still exist.
One has only to take a look at the alloca-
tion plan to discover that New Jersey.
New England. Pennsylvania, Ohio and
other important places will be very in-
adequately served.

Planning for the television serviee for
the future is the thought back of the Com-
mission’s order for the hearing on televi-
sion now set for Monday, September 20th,
of this year. The Commission approaches
that hearing without any prior determina-
tion of the issues involved.

I can assure all of you that the Com-
mission and the Commission’s staff’ are
fully aware of the great strides in the de-
velopment of television sinee the alloca-
tion of May, 1945,

That allocation was made so that tele-
vision could have an opportunity to de-
velop in that portion of the speetrum
where prewar experimentation had taken
place. The May 1945 report sought to en-
courage the development of frequencies
above 480 me. for high definition, black
and white television, and color systems of
television. At that time the Commission
thought there would be adequate time for
the development of those frequencies and
that the industry would promptly engage
in the experimental work and thus be
able to recommend standards to the Com-
mission with respect to the use of those
frequencies.

It seems obvious that we can no longer
delay the beginning of our planning for
adequate television chanuel availabilities.
The Commission’s hearing on September
20th secks to get from the industry all of
the information available, The Com-
inission hopes that its order will serve to
increase the quantity and quality of re-
search in the field. The Commission ex-
peets differences of opinion as to the issues
involved in the hearing. And the Com-
mission also expeets that out of the hear-
ing will come sufficient imformation and
knowledge to enable the Commission to
fix standards for the utilization of the
+73- to 890-me. band in whole or in part.

The Commission’s order of carly this
month abolished the previous arrange-
ment of sharing television channels with
other services. In order to accomplish
this, it was necessary to delete Channel
No. 1.+ to 30 me., and to assign it to
the fixed and mobile services. Even this
was inadequate spectrnm space for these
services. I now know, and you may as
well know, that the Commission will be
looking for more space for these important
services very shortly.

In this connection, I urge that you nat

(Continued on page 4.2)
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ONE STANDARD
OF QUALITY
ONLY...THE
lHIGHEST

J \
DEDICATED TO

THE CONSTANT
LBETTER MENT

OF SOUND
| S

1161 N. VINE ST., HOLLYWOOD 38 ¢ 250 W.57th ST., NEWYORK 19

INDUSTRY WELCOMES HIGH QUALITY
OF IMPROVED ALTEC LANSING LINE

-

6048 DUPLEX

6038 MULTICELL 6008 DIA-CONE 400B DIA-CONE |

Altec Lansing scientists|though the consensus of]j
who developed the revolu-|industry opinion placed| i
tionary new improvements|the previous Altec Lansing An illustrated brochure de-
in speaker design pre- speakers in the front rank|scribes the new line of Altec
sented in the new Altec/of high quality speakers, Lansing speakersin detail,
Lansing line of speakers/the new line of Altecishows exact, dependable,
are overwhelmed by the re-| Lansing speakers, basically scientifically accurate fre-
sponse of quality-conscious| re - engineered and funda-
engineers throughout in-/mentally improved, has|
dustry to the remarkable immeasurably widened the ; .
improvement in efficiency, gap between Altec Lansing Lansing Corporation, 250
smoothness of frequency| performance and the per- West 57th St., New York 19,
response, and performance| formance of even remotely or 1161 North Vine St.,
of the new speakers. Al-|comparable speakers. | Hollyicood 38. W rite Dept.64.

SEND FOR BROCHURE

quency response curves. Use
address nearest you: Altec

MANY FEATURES IN ONE INSTRUMENT

The
\ METER

TYPE 160-A

v) e

L

@) )@ JoTT

Pbiere [ "
(G ®"OQ«\LL|, L|}© T‘@ ©

DESIGNERS AND
MANUFACTURERS OF

o

[/ THE Q METER
L SIMPLIFIED LAYOUT AND SCHEMATIC OF THE 160-A Q-METER QXpCHECKER
FREQUENCY

THE BASIC METHOD OF MEASUREMENT EMPLOYED IN THE 160- A Q-METER MODULATED

An R.F. ascillatar (E) supplies a heavy current (I) ta a law resistance | aad (R), which is
accurately knawn, The colibrated voltage acrcss the load resistance (R) is coupled ta o
series circuit consisting of the inductance under test (L ) and a calibrated variable air capac-
itor (Co) having a vernier section (C1). When this series circuit is tuned ta resonance by
means of capacitar (Co+C1}, the “Q"" af (L) isindicated directly by the V.T. Valtmeter (V).
Variatians af this methad are used ta measure inductance, capacitance and resistonce. DIRECT READING
Oscillotor Frequency Range: 50 kc. 1075 mc. in 8 ranges. Oscillotor Frequenacy Accuracy: TEST INSTRUMENTS
+1%, 50 kc.—50 mc. Q-Measurement Range: Directly calibroted in Q, 20-250. e

Multiplier extends Q range to 625. Capacitance Ronge: Moin section (Co) 30-450 mm#. =

Vernier section (C1)-+-3 mmf, zero, —3 mmf.

BOONTO

BOONTON-N-J- U-S-A-

SIGNAL GENERATOR

BEAT FREQUENCY
GENERATOR

AND OTHER
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KNOW ACTUAL RF POWER FED TO
FM ANTENNA-WITH

Micro-Match gives you direct, continuous accurate reading in
kilowatts. Also gives precise, continuous reading of SWR of
antenna system. Thus at a glance you are assured of the
proper functioning of the complete RF portion of your trans-
mitter and of your antenna system and transmission line.

MICRO-MATCH models available for operation at S00 KC
to 280 MCS, and power levels of 2 to 50,000 watts.

Write for complete descriptive literature

M. C. JONES ELECTRONICS COMPANY

96 North Moin Street

Distributed outside continentol U,S.A. by RC A International Division Radio Corporation of Americo

_Mierillilid,

Glancing at Micro-
Match Model MM-200
indicator unit at
WTHT's newFM trans-
mitter is Charles S.
Masini, Chief Engi-
neer of station. Above,
coupler unit is stand-
ard 133’/ dia. coaxial
line.

Bristol, Connecticut

500
LEHIGH
STRUCTURAL
STEEL
COMPANY
TOWER

One of our customers has a 500’
heavy duty FM or TV self-support-
ing galvanized structural steel
tower available for sale. This
tower is brand new, never erected
and available for immediate ship-
ment. It is designed for "inside the
city” location according to RMA
standards.

Also available, 6" Andrew
Coaxial Transmission Line with
fittings.

JOHN A. COSTELOW
COMPANY, INC.

125 Kansas Avenve Topeka, Kansas

2

In vestigate
Alden Faecsimile

FM Stations use the Alden Facsimile system
as a promotional means to increase their
listening audience and call attention to
their FM stations.

They choose Alden because:

1. The Alden Reccorders produce the most
beantiful pictures not only in black and white
but in the pleasantly toned Alfax sepia papers.

2. The Alden system assures attention-getting
programs by combining sound and the opera-
tion of bulletinsize recorders in semi-public
places, enlarging the same program that is sent
to the home and other points.

3. The Alden system with its low frequency re-
quirements simplifies the operation over ordi-
nary telephone lines and with existing com-
munication sets, making it capable of universal
adoption,

t. The Alden system is designed and priced
for the mass market; is not restricted as to
particnlar FM sets and thus has the promo-
tional interest of all set dcalers in your area.

5. The Alden equipment has basic simplicity,
minimizes service through interchangeable
spare parts and is 1horoughly suitable for use
by non-technical people.

6. The Alden system has every factor, in-
cluding program possibilities, that insure the
largest saturation of recorders per area, opera-
tion in marginal signal areas, and thus the
grealest possible coverage for your station.
Investigate Alden Facsimile

and Alfax Paper now
ALDEN PRODUCTS CO.

Brockton 64F, Massachusetts

FUTURE OF FM AND TV
(Continued from page 41)

be misled by irresponsible reports (printed
and oral rumors, in fact) that the Com-
mission now knows where such additional
frequencies can be found. I stand on an
carlier statement made today that the
Commission approaches the September
20th television hearing without any prior
determination of the isstues involved.

There are other problems about tele-
vision that I would like very much to
discuss with you. I could have spent the
entire luncheon talking about the pro-
posed television allocation plan, At least
the questions that I have already been
asked about it at this meeting indicate
that it is very much on your mind, but
[ have tried my best to keep my mind on
the subject of the afternoon meeting.

Your responsibility for planning the
future broadcasting services of this coun-
try — both aural and video
than mine.

Unless we aceept this responsibility of
planning for the future and do it before it
is too late, we are dereliet in our duty as
broadeasters and as public servants, We
dare not risk failure in this respect even
though it may scem so eomfortable to be
left alone with the status quo and not
face our responsibilities.

In concluding my remarks here today
I would like to stress again the paramount
importance of planning for the future to
make our radio broadeasting systems -
aural and video — as responsive to the
needs of our democratic soeiety as it is
within our power to do.

An encouraging augury for the future
is the probing of radio’s weaknesses by
those of its leaders who understand the
full implications of their responsibilitics as
trustees for the publie,

They are the leaders who realize that an
enterprise invested with such vast public
interest should not be, and cannot be,
permitted to be exploited exclusively for
private profit.

I applaud those who appreciate that
they must operate their stations as public
service institutions for the community
and the nation,

This question of how we can all work to-
gether to make our radio system a more
effective foree in our democracy is partie-
ularly urgent at this time.

The full, free. rapid exchange of infor-
mation and opinions, as between the gov-
crnment and the citizens, and as between
the citizens themselves is not essential in
a totalitarian state. In faet, it does not fit
into the scheme of a totalitarian state.
But it is an imperative to the functioning
of a democracy. Everything we can do to
facilitate this exchange of ideas strength-
ens our democracey.

Such exchange on a worldwide basis is
also a goal that we must keep before us
if we are to achieve endurable friendship

(Continued on page 44)
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RSN Link FM Sets...

.4 }f?,' Sylvania Lock-In Tubes... /&
Sat8 handle emergency calls rapidly and 28

smoothly for Morro Limousine

2-way radio permits Office can immediately ad-

e drivers to notify central : - - vise driver of other calls
oot : gt g ) =Y Y - 2
;1 3 offize of completion of trip. k . . : § o g 38 P the same neighborhood

~

ITH 10 of its 14 limousines equipped with
2-way Link FM, Morro Limousine Service is
always ready —24 hours a day —to respond promptly
to emergency calls for home-ta-hospital transporta-
tion —anywhere in the entire Borough of Brooklyn.
Cars are strategically located throughout the borough,
to reach any point in the shortest possible time.
Since quick, unfailing service is the essence of
Morro Limousinfe’s business, Link Radio Corporation Transmitting and Receiving Units = -~
turns to Sylvania Lock-In Tubes to prevent com- used by Morro Limousine Service, {
munications interruptions. These tubes stay firmly in manufactured by Link Radio Cor-
. . . poration, New York.
place in their sockets . . . have no soldered joints, few
welded ones. Elements can't warp or weave. Con-

. h nd di T he famous Lock-In Tube's
nections are short a irect ... getter located on top. superiority makes it the
Loss and leakage are reduced. See Sylvania Distribu- ideal choice for equipment
tors or write Radio Tube Division, Emporium, Pa. SOl I Lo U I

and television.
MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

-
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WASH—FM—
WASngton, D. C.

ORIGINATING STATION
FOR THE

Continental Vetwork

WASH —FM now broadcasts all WASHINGTON SENATORS
Weekday Baseball Games

ond feotures o host of other outstonding live tolent shows for
GOOD LISTENING ON FM!

Since 1945

‘'Featuring the Finest in Musical Entertainment”

EVERETT L. DILLARD, General Manager

WMRC-FM

GREENVILLE, S. C.
STILL WIDER COVERAGE: 629, more power on

the permanent frequency of 94.9 mc. now gives
WMRC-FM listeners still finer entertainment service

With 79,000 watts of effective radiation on 94.9 me.,
WMRC-FM has taken the lead in providing fine programs
with powerful signals over the western and central
Carolinas and east to Rocky Mount, Goldsboro, Fayette-
ville, Myrtle Beach, and Charleston, and extending to
Bristol and Danville, Virginia, Knoxville and Johnson City,
Tennessee, and Atlanta and Athens, Georgia. Daily
schedule, noon to 10:00 p.m.

Textile Broadcasting Co.
WMRC and WMRC-FM
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FUTURE OF FM AND TV
(Continued from page 42)

and understanding among the nations of
the world.

While we are striving towards this goal
through our diplomatic activities, let us
consider what we can do here at home.

Like many other Americans, I have
often pondered on the mystery of how
totalitarian regimes could find any ac-
ceptance among their masses of people.
Such philosoplies of government seem so
anachronistie, so brutal. so eynical, and
so completely contrary to all American
traditions of freedom and respeet for the
individual that I have found it difficult
to comprehend any tolerance of them
even in extremities of desperation. And
yet we have scen the growth of this evil
in far too many places around the globe.
We have seen the pattern repeated too
often. Fven today after all the blood and
treasure poured into World War 11, the
spirit of dictatorship is ascendant in many
parts of the world.

In today’s turbulence, America stands
as a bulwark of democracy. We mnst do
everything we can to keep it that way. We
must hold on to the demoeratic gains we
have made through the vears.

We must strengthen and perfect our
society as much as possible to meet the
dangers of today and the threats of the
future. By now we Americans have had
enough examples to sec beyond the per-
adventure of a doubt that the way for us
to meet the future is not to think of re-
stricting our democratic process but to
expand it to the fullest measure and to
take every precaution to see that it fune-
tions vigorously on behalf of all the people.

In our effort to make this nation a more
complete " democracy by bringing  the
groups of people closer to each other and
by bringing the people and their govern-
ment closer together, no instrumentality
can play a more powerful role than onr
broadeasting industry. With the vastly
augmented facilities whieh are available,
vyou broadcasters can dwarf yonur former
great achievements in this field.

We are fortunate in having this new
era of broadcasting just at a time when
the complexities of our community, na-
tional and international problems  de-
mand a greater degree of intelligent con-
sideration and participation of onr citi-
zens than ever before.

Before I elose. I would like to emphasize
one fact:

I know of no responsible person in the
government. inchiding members and staff
of the Federal Commmications Conmmis-
sion, who favors government operation of
broadcasting.

I am sure that the one unanimons deci-
sion that the members of the FCC could
reach is that, generally speaking, broad-
casting in the United States operates in
the public interest.

(Coneluded on page 46
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ACTUAL SIZ

/ |LLUSTRAT|ON
TYPE 65P
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UNIQUE, MINERAL-

MA-

MOLDING .
: " i}ELl:lEI?L‘. ... Provu.!es
.' unequa\led protection

ture absorp-
der condi-
humidity!

against Mois
tion even un

tions of extreme

Seven Physical Sizes
Color-Coded and Available in 20%, 10% and 5% Decade Values
TABLE OF MAXIMUM NOMINAL CAPACITIES

SUB-MINIATURE PAPER CAPA-
CITORS IN METAL CANS WITH
HERMETIC, GLASS-TO-METAL SEAL

[ J
for the most severe applications
[ J

Yes. this little can houses a high quality hermeti-
cally sealed Paper Capacitor! Rated at 100 volts,
D C Working, this .5 mfd. unit measures 4" x
1'4". Presently being manufaciured in quantity,
variations of this sub-miniature type can be made
(o your specifications, Write for complete informua-
tion about this and even smaller hermetically seutled
units now in production as shown below.

Write for Engineeri

Ef:ﬁ>87RnGUE

100V @ | 200V @ | 400V @ | 600V @
Mold Size 125° C. 850 C.» 85° C. 85¢° C.
A757 D x 1-1/16" .015 .01 .0068 .0022
65 P ' 1957 D.ox 1-1/16” 022 .015 .01 .0033
' .250” D, x 1-1/16" .047 .033 .022 .0068
.375” D. x 1-1/16” 15 A .068 B —
A757” D, x 3" .0068 .0047 .0033 .001
75 P .200” D. x %" .01 .0068 .0047 .0015
250" D. x %" .022 015 .01 .0033

* alternate rating 150V @ 125° C.

JLUED PRURAK

These new molded Prokars were designed specifically to
sausfy stringent military requirements. Types 65P & 75P
are now in mass production and are available in a wide
range of capacities— from .00047 mfd. to .15 mfd!
Though higher in price than standard units, they easily
justifv the term “premium” in performance. Rated for

50° C to 125° C operation, these small but rugged
units are idcally suited for any electrical or electronic
application in which size, temperature, humidity and
physical stress are dominant considerations.

ng Bulletin No. 205 A T Reo. .S Pt OF

NORTH ADAMS, MASS.

SPRAGUE ELECTRIC COMPANY,

/ ELECTR

1C AND ELECTRONIC

PROGRESS

fortmerly KM, and FM Raplo-ELEcTRONICS

I
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Exactingly engineered response curves . ..

for RADIO STATIONS

GRAY

#601 EQUALIZER
for GE CARTRIDGE

Four control positions (flat,
NAB, etc., etc.) complement

current record and transcription frequency characteristics. Adopted by

DIAMOND STYLUS
GE CARTRIDGES

We are now supply-
ing GE cartridges
selected for uniform
characteristics with
finest quality dia-
mond styli mounted
and wired in the
Gray Transcription
Arm ot $29.63 addi-
tional, The long life
of a diamond stylus
makes this an ex-
ceptionally eco-
nomical investment.

radio networks mentioned below. Matches pickup to microphone
channel. Complete, $32.59.

Reduce Intermodulation Distortion

with the

GRAY TRANSCRIPTION ARM

Reduction of the distortion content of "lows’ results from minimum
vertical inertia and maximum stiffness. Other characteristics include
frictionless motion, adjustable stylus pressure, self-leveling base and
features resulting in the finest lateral reproduction. Accommodates
all modern cartridges —GE, etc. —and has been adopted for all tran-
scription tables by national radio networks —Columbia Broadcasting
System, American Broadcasting Company —and numerous inde-
pendent stations. Arm, less cartridge, $35.00.

GRAY RESEARCH & DEVELDPMENT COMPANY, Inc.

Factory: Hartford, Conn.

Sales: 565 FIFTH AVENUE, NEW YORK 17

For Finest Custom
Installations

Type 210-A Laboratory Amplifier

No modern installation is complete with

out the TL T1. Scott *Dynamic Noisc
Suppressor. Leading authorities have pro-
clatmed it the greatest advance in phono

graph reproduction since the invention of
clectrical recording. The attempts at
imitation are the sincerest form of flat-

tery. Those who want the best insist upon
the HL 1. Scott Tvype 210-\ Laboratory
Amplifier with *Dynamic Noise Sup-
pressor developed and manufactured by
the inventor.

Wide range. distortionless, practically
free of noise, it provides unparalleled
realism from vour records. Compact, and
superbly engineered. the Tyvpe 210-\ i
as precisely made as a fine camera, 1t will
be a source of pride and pleasure for vears
to come. This inest of all amplifiers costs
only a little more than ordinary designs.

Now available from leading dealers and
distributors throughout the world, or
direct from the laboratory on famed
“Research Row™ tn Cambridge, Mass.
Price: $460,00 list: $276.00 net, tax in-
cluded. Manufacturers” representatives
in leading cives. Inquiries invited.

* Licensed under American and Foreign patents pending aned issuerl

Write today for complete information

HERMON
HosSMER

Wess,

SCOTT.INc.

/4 “PACKAGED ENGINEERING”

Dept. FM 6 385 PUTNAM AVE. ¢« CAMBRIDGE 39, MASS.

FUTURE OF FM AND TV
(Continued from page 45

The future of American radio must he
planned and fashioned within the present
formula of operation by private enterprise.

I am confident that the broadeasting
industry, which has achieved so many
trivmphs in the past. will make and
exeeute bold plans for the future to insure
the swift and orderly progress of this great
force in our civilization. In that effort
you will have the unremitting support
of the Federal Conmnmications Com
mission

G.E. S-T LINK EQUIPMENT
(Cont!nied from page 35)

envelope with a 9-pin base. Fach seetion
of this tube is the equivalent of the well-
known 6C+. Excellent output is obtained
with the 12AU7 push-pull tripler at ont-
put frequencies up to about 200 me. The
6J6 is used in the higher-frequencey stages
hecanse of its lower internal inductances,
and the common cathode.

Of special interest is the 6J6 stage which
doubles from approximately +15 to 830
me. This cireuit uses a push-push con-
nection, f.e., grids in push-pull and plates
in parallel. The 6J6 is specially well suited
for this type of circuit beeause of its com-
mon cathode evlinder. Sueh construction
reduces the cathode-to-cathode induct-
ance to a very low value. This inductance
is a source of considerable degeneration
in high-frequeney  multiplier  cirenits 6,
The plate circuit of this  push-push
doubler can be scen clearly at the lower
left corner of Fig. 7. It consists of a flat
bar spaced about '4 in. from the chassis.
Under this bar, a short distance from the
tube, is a tuning slug extending through
the chassis. This slug forms a variable
tuning capacitor which effectively series-
tunes the 6J6 plate circuit to ground. The
continuation of the bar bevond this point
forms a transmission line coupled to the
output of the 6J6. This bar extends over
that part of the chassis which is under the
mixer cirenit. The injection serew on the
center conductor of the mixer cirenit ex-
tends through the chassis and provides
capacity coupling to the transmission line
carrying the local oscillator voltage. The
type N chassis connector above the end of
this bar is the antenna input connection
to the mixer. The two eylindrical strue-
tures below tllo bar are the mixer-crystal
IF output network and the jack for con-
nection to the ITF unit.

The unit above the converter, Fig. 2,
is the power supply. The right hand meter
i1s permanently connected in the mixer
ervstal DC cirenit, while the left hand
meter can be switched to the various con-
verter circuits for tuning or monitoring.
No additional test equipment is reguired

(Coneluded on page 47)

¢R.II. Brown, " Harinonic-Amplifier Design", Pro-
ceedings of the I RE, Volume 35, August, 1947,
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G.E. S-T LINK EQUIPMENT
(Continued from page 46)

to tune the reeeiver to any frequeney in
the 920- to 960-me. range.

The T unit is shown below the convert
er. Referring to the block diagram. the
two 112-me. first 1F stages ave of the
cathode-conpled.  double-triode  type.
These two stages provide suflicient second
II image rejection and a good noise figure
for the IF unit. The sccond converter is
erystal controlled  from an  overtone
(triplex) ervstal operating at about 20 me.
This frequeney is tripled in the plate cir-
cnit of the oscillator and doubled in a
buffer before injection into the second con-
verter. Three stages of 10.7-me. second IF
provide enough gain to give limiting on
mput circuit noise.

Adjacent-channel selectivity of better
than 80 db has been measured. Two cas-
cade limiters precede the diseriminator.
The signal strength meter shown on the
left side of the unit indicates first limiter
grid current. Separate screwdriver eon-
trols provide gain adjustment of hoth
first and second IF scetions.

The signal strength meter provides a
means of aiming the directive antenna and
tuning the first converter erystal mixer
cirenit for maximum signal. The zero-
center tuning meter on the right side of
the unit is connected to the balanced dis
criminator, and provides a means of
setting the trimmer on the first converter
Thermocell erystal, A change of center
frequency in either the transmitter or re
ceiver will be indicated by this meter.
Two stages of low-distortion audio provide
the rated output of + 18 dbm for =+
75-ke. deviation. The measured overall
harmonic distortion of the transmitter
and receiver together is shown in Fig. 8.
This curve shows a considerable safety
factor hetween the maximum value in the
specification and the results measured on
the developmental system.

Acknowledgment:

It must be recognized that many in-
dividuals coutributed to the design of this
cquipment. Acknowledgment should be
given particularly to the work of 1L 1.
Thomas on the elecetrical design of the
transmitter and overall system. and to
R. A. Lash and W. R. Fraser for the
mechanical designs, These engineers are
all members of the G5 transmitter
division.

FMA CONVENTION

Big plans are being made by broad-
casters and set manufacturers for the FM
Association’s national convention in Chi-
cago. September 27 to 29. Meetings that
concern FM have always been exception-
ally well attended. This should be no ex-
ception, for there will be over 700 FM
stations on the air in September. Program
and the exhibits will be extremely inter-
esting.
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GARRARD

world’s finest automatic

RECORD CHANGER

Easily recognized — distinctive
in appearance . . . its presence
in o radio phonograph indicates
the superlative quality of the
entire instrument.
°

Available in two models

RC65 — FOR HIGHER-PRICED SETS

A radically impraved Mixer-Changer
with many exclusive features. Trouble-
free matar with speed-regulator, gav-
ernar-cantralled. Pasitive autamatic
stop. Reject lever. True-tangent pick-
up with ball-bearing, jewelled maunt
ond pivat. Patented nan-slip spindle.
Specially designed “’floating springs’’
for mounting changer.

RC70 — FOR MODERATE-PRICED SETS

Simplicity combined with vsva!
Garrard high engineering standards.
New-type pusher platfarm guarantees
gentle handling of recards. Plays ten
10°-12" records. Turntable weighted
far fly-wheel action, driven by drum
on inside. Start, Stap and Reject lever
combined. Removable center spindle.
New parallel lift tane arm guarantees
true tangent tracking.

Write for descriptive literature to

Dept. F — Garrard Sales Corp.
315 Broadway, New York 7, N. Y.



15 WATTS AT 940.5-Mec.
with the EIMAC 4X

KSBR

STL Transmitter

FREQUENCY UP 6X, (156.75-Mc. to 940.5-Mc.)
POWER UP 7X (2 watts to 15 watts)

Here's a STL transmitter that's in operation on the new
950-Mc. band, fulfilling all the FCC requirements and pow-
ered by Eimac 4X150A tetrodes. It's a part of the studio-
transmitter-link between the San Bruno studios and the 250
Kw FM transmitter of station KSBR high atop 3849-foot Mt.
Diablo some 33 miles away.

[ ' ' ]
|
!

REL EIMAC 4XI30A EIMAC 4XI150A
2 vATTS ISWATTS ISWATTS

MODULATOR | '3673Me TRIPLER LA DOUBLER SE0SME

The R-F amplifier was specifically designed for the KSBR
application by Eimac engineers. It is driven by an REL modu-
lator delivering 2 watts output at 156.7-Mc. to one Eimac
4X150A in a tripler stage, which in turn drives a single
4X150A in a doubler stage, providing 15 watts useful output
at 940.5-Mc.

The Eimac 4X150A is ideally suited for this application be-
cause of its high power gain at relatively low plate voltages,
ability as a frequency multiplier without loss of amplification,
low grid drive requirements, and a high ratio of transconduc-
tance to capacitance. It also has the advantage of being phys-
ically small and functionally designed for simple installation.

Complete data on the Eimac 4X150A for STL and other UHF
applications is available by writing direct.

EITEL.McCULLOUGH, INC.
197 San Mateo Avenue, San Bruno, California

EXPORT AGENTS: Frazar & Hansen~301 Clay St.—San Francisco, Calif,

48

ESSENTIAL DATA
KSBR STL TRANSMITTER

REL MODULATOR, MODEL 694
EIMAC 4X150A, R-F AMPLIFIER

Useful Output Power - - - - - . . 15 wahs
Frequency - - - . . . - 940.5 Mc.
Frequency Stability - - - - - .0029%
Audio Frequency Response.

Substantially flat - - - - 50 to 15,000 cycles
Distortion - - - . . . . - - - - .5% Max.

Noise Leve! - 70 db below 100% modulation
= = = - = < < -« < £100 Ke. deviation

Eimac 4XI50A
General Characteristics

Heater voltage - - - - - . . . 60 volts
Heater current - - - - . . . . 28 amps.
Minimum heating time- - - - . . 30 secs.
Grid Screen amplification factor - - . . 45
Direct interelectrode capacitance (Average)
Grid-Plate - - - - . . . . . 002 uuf
Input - - . - ..o - 140 ppt
Output - - - . . . . . . . 4.7 ppt
Maximum Ratings
D-C Plate voltage - - - - . . . 1000 volts
D-C Plate current - - - . . . . 250 ma.
Plate dissipation- - - . . . . . 150 watts
D-C Screen voltage - - - . . . 300 volts

Follow the Leaders to

/TuﬂE The Power for R-F

FM ann TELEVISION
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RUMFORD PRESS
CONCORDO. N. M,

We've got our eye

on your
assembly line

... to help you
speed production

. . b .
When we build cabinets, housings or enclosures for  and cleanly drilled, all openings precisely spaced,
you, we plan and work with the objective of saving all welding skillfully done with finest equipment.
you time, labor and extra operations on your pro-

. N Asa result, in your assembling, all functional parts,
duction line.

S _instruments and controls will fit correctly and easily
‘into place. Installation operations will be smooth
and speedy. You will encounter no delays for any
completion details. This saving of time and labor
will cut your costs. Your completed assemblies will
have added market value, too. In short, Karp cus-
You will find all units completely uniform in every  tom craftsmanship will prove less expensive in the
detail, all measurements exact, all holes the right size long run.

Karp-constructed units are handsome and stream-
lined, but their beauty is more than skin deep. The
extra value our work affords is a degree of quality,
accuracy and precision that will speed up your
assembling operations.

KARP METAL PRODUCTS CO., INC.

126 30th STREET, BROOKLYN 32, NEW YORK

Creslorn %I({,%)Ilw on Seel Nelad



REL MODEL 694

@ As might be expected from REL’s leadership in
the development of the FM art and in particular in the
advancement of FM broadcasting, REL again leads the
field by presenting its most recent achievement ‘o
the industry.

.This development is the result of many
months of research. It is presented in answer
to increasing demands for equipment to link
~ studio and transmitter with very great fidelity
and without the use of wire lines. The suc-
cess of this development is measured
in terms of equipment which will in no
way contribute to the noise, distor-
tion, or audio limitations of
the overall system.
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TRANSMITTER ”f
SECTION OF
THE MOOEL 694

,‘
|

FREQUENCY: 940 to 960 mega-

cycles.

RANGE: To be employed between
positive line of sight points and, in
no’ case, over a poth in excess of
thirty miles.

EQUIPMENT INCLUDES:
Tronsmitter, 10db gain Transmitting
antenno, Receiver, One set of oper-
ating tubes ond crystols.

ADDITIONAL EQUIPMENT
OPTIONAL: 40 foot supporting
structures for transmitting ond
receiving ontennos; Higher goin
tronsmitting ond receiving antennos;

«

ELECTRICAL PERFORMANCE
AUDIO RESPONSE: 0.3 DB FROM
50 7O 15,000 CYCLES

SIGNAL TO NOISE RATIO: 75 DB
BELOW 100% MODULATION.
{TRANSMITTER INPUT TO RECEIVER
OUTPUT. DOES NOT INCLUDE
SPACE ATTENUATION.)

DISTORTION: NO GREATER THAN
0.3% AT 100% MODULATION
THROUGHOUT THE AUDIO RANGE
FROM 50 TO 15,000 CYCLES.

TRANSMITTER POWER  OUTPUT:

Tronsmission lines ond fittings.:

RECEIVER
- SECTION OF 15 WATTS.
THE MODEL 694

RADIO ENGINEERING LABS. INC., LONG ISLAND CITY 1, N. Y.





