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Here’s What These

5 44

Have Done for You

. to lower the cost and improve
the quality of magnetic recording tape

Feinet with |
liberal discounts | [~
to professional users .,

DS SEN USR W N S Y

—enabling radio stations, recording studios and
educational 1nstitutions to save as much as
33%% on the cost of magnetic tape.

i

“Penal with
attractive resale
discounts

and a nation-wide network of helpful,
cooperative sound-equipment distributors in
principal cities from coast to coast.

76"wf with
red oxide tape
on paper base

— oflering recordists a high-quality tape de-
signed to match the characteristics of the vast
majority of recorders, at lowest possible cost.

Penal with
supercalendered
kraft paper base

providing maximum smoothness of texture
and minimum noise, without the use of fillers
which tend to come out or stiffen the paper.

Pera with
all-aluminum
7-inch reels

-mechanically strong, light in weight, and
permanently free from warping or twisting
even under adverse conditions.

7(?&4( to give extra footage
on standard

size reels

Audio’s “full meas- |
ure” of 1250 ft., 2500 )
ft., and 5000 fi. give
4% more tape on every
reel. 4% more tape

7M with
black oxide tape
on plastic base

offering highest fidelity of recording and re-
production for machines designed 10 use a
high coercive-force oxide.

ﬂ&m& L7 T e

7M to offer

paper base tape
in 2500 and 5000
foot rolls

—permitting maximum economy for profes.
sional applications where premium quality

recordings are not required.
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Prat 1o produce a
constant output tape
—made possible by Audio’s specially designed

coating machinery which controls coating thick-
ness to within 5 millionths of an inch.

7M fo guarantee output
uniformity of . =

7034&‘ to produce

to develop the

A ice-
+ 1, db for 2500 fr. reel N ) (2' sg(l)lce freelzl safe-handling
(= | 500 ft. ro package for professional-size rolls
B ([;?_i';n —to .5“]"]"’"‘“ ‘::':‘ ('lllle — permitting tape on hub to be transferred to
q 1apeyls allione,|Riece; Wt or fromn turntable without danger of spilling—
+1 K} | ) o 2 i 4 P g
A l:bzgr(;:(;n"re:lleo Hes L‘:JB’« a}bsolu((.e])' lenotbsphces 18 and simplifying the attachment of side flanges.
. the entire length.
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I'hese “Firsts” are proof of the continuous research | AUDIO DE CES, ¢ |
: 3 444 Madison Ave., New York 22, N. Y.
and development that keeps Audiotape foremost in the | |
field. They are the result of more than a decade of | Please send me a {fee 300-foot sample reel of [] plastic base or |
experience — by the only company specializing solely in | [ paper base Audiotape. {
the manufacture of fine recording materials —both tape | WE..........ooiinii e, P |
and discs. I o |
That’s Why you can always lOOk 1o AudiO for lhe l ....................... A DG [T e TS ssaes s K J
latest developments in the recording art. A trial order | OADDRESS.........iciiiiiiiiinin, e w7 DA bl o G 305 1
of Audiotape will speak for itself. Or send today for a T T SIATE. oo |
free 300-foot sample. *Trade Mark e i P 5 e =t e
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With the BIG Line...BIG

Pictures...BIG Features

America Wants Most in Television

HERE’S tHE “kickoff” for the
fastest selling television you've
ever known!

Thrillingly new 1951 Zenith
TV ..
cabinets —the most beautiful in

. with superbly designed

television —each one a master-
piece of quality and good taste
...new, exclusive “years ahead”
Zenith features. . . and big, new,
amazingly life-like pictures that
make this the most exciting
Zenith line ever!
Here — available on all mod-
els —is the sensational Zenith®
“Lazy Bones” Remote Control

to change station, picture and
sound automatically from clear
across the room. Here the spec-
tacular Zenith 2-in-1 Screen—
with Two picture shapes, Giant
Circle or Rectangular Type, in
oNE set. Here also is the super-
powerful, “Super-Range” Chas-
sis . . . transforming even weak
and distant signals into pictures
of outstanding new clarity, defi-
nition and steadiness. ALL in
competitively priced models
that make Zenith quality —the
finest in television—easy for
everyone to own.

Heavily, Powerfully Advertised in the
Nation’s Leading Magazines

The biggest and best magazines in America will carry the “big

value” story of these magnificent new Zeniths. So don’t wait. Call
your Zenith Distributor now, today. Get your order in. Get your

sales promotion material. Get excited because you're ready for your

biggest year with Zen1TH!

i Ho.. Zoithis Brillant, AL Now

All-American TV Line-Up

Sure to Score! Sure fo Wint

New Zenith “Burton’ TV Table Model.
Beautifully finished Mahogany Pyroxylin cabinet
with gracefully curved top and sides. New
154 sq. in. Rectangular ‘‘Blaxide” Tube.

Team Up with these “"Most Wanted”
Television Features. You'll find them
ALL in Zenith and Nowhere Else!

Zenith’s new Giant 238 sq. in. screen —
wider than a newspaper page!

Zenith’'s ""Super-Range’’ Chassis —reaches
out for stations. Tunes even weak signals into
clear pictures!

Zenith’'s Reflection-Proof Screen—bans win-
dow and room light reflections!

Zenith's Blaxide Picture Tube —brings out
far richer contrast and clarity!

Zenith ‘'2-in-1"" Screen—gives you two pic-
ture shapes in one set—Giant Circle or rec-

tangular type!

Zenith Pre-Tuned Built-in Antenna —works
where many others fail!

Built-in Provision for Tuner Strips to Re- |
ceive Proposed Ultra-High Frequencies on

New Zenith “Hawthorne’’
TV-Radio-Phonograph. Cabi-
nel of genuine Mahogany
veneers with full length
doors. 165 sq. in. Reflection-
Proof Screen.

Lenii

’5//
’ a/fg/' ¢
S
Zenith Radio Corporation, Chicago 39, lilinois « Over 30 Years of ""Know-How"'
Also Makers of America’s Finest Hearing Aids

New Zenith “Byron’ TV Con-
sole. Distinguished 18th Cen-
tury cabinet of genuine Ma-
hogany veneers and selected
hardwoods. Giant 238 sq. in.
Reflection-Proof Screen.

New Zenith “Wordsworth’’
TV-Radio-Phonograph . . .
Blonde modern cabinetin
Gold Coast Afara solids and
veneers. 165 sq. in. Reflec-
tion-Proof Screen.

Superiority you can see
Quality you can trust

in Radionics® Exclusively

January 1951—formerly FM, and FM Rapro-EvLeEcTrONICS

Present Standards.
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HAMMARLUND

DATA TRANSMISSION AND
REMOTE CONTROL SYSTEMS

Hammarerlund offers the largest and most complete selection of equip-
ment for Data Transmission and Remeote Control Systems. Some of the
commercial equipments now available are listed bhelow:

RCR and RCT remote control receiver and transmitter units:
Standard signals provide up to 420 on-off swiiching functions,
protected against failure by circuits employing the exelusive
Hulti-Gate principle. Signaling time is approximately 0.435
second.

RSCTR duplex signaling unit: This is a combined transmitter
and receiver, providing up to 20 signaling channels in the
2- to 3-ke. range. Unit is AC-powered, and has adjustable
operating range to -32 db. Carrier-loek and ringing-voltage
facilities are included.

FRC and FTC fleet receiver and transmitter eontrol: These
units provide up to 20 signaling c¢hannels in the 2- to 3-ke.
range. Automatic pulse transmission provides seleetion and
carrier-lock faeility.

SCM-30T telephone-type pulse-counting selector: Five-digit
code provides up to 126 individual codes per tone channel,
with channels spaced 75 eveles apart in the 2- to 3-ke. range.
Lockout and in-use facilities provided. Features provision for
individual, group, or all-call selection. Pulsing time up to 0.8
second for five-digit code.

Commeon applications for above types of cquipment include selective
signaling. selective ecalling, fleet calling, channel-sharing for mobile
radio systems, remote control and selection of transmitters and
receivers, remote on-off switching functions of industrial equipment,
return-beacon verification signals, pipeline control, telemetering, and
microwave channelizing. Consultation on these and other applications
is invited. Address all inquiries to:

HAMMARLUND MFG. COMPANY INC.

460 WEST THIRTY-FOURTH STREET, NEW YORK CITY, N, Y.

> FM-TV, the JourNaL of Rapio CoMMUNICATION



Formerly FM MAGAZINE, and FM RADIO-ELECTRONICS

voL. 11

COPYRIGHT 1951, by Milton B. Sleeper

CONTENTS

INDUSTRY NEWS
TV-FM-AM Set Production

JANUARY, 1951 NO. 1

Compiled from figures released by RTMA . . . 4
Spot News Notes
Items and comments about people and companies 6

What's New This Month

Civil Defense Communication Needs

Emergency Power Supplies and Rodio Links. ™" 13
BROADCASTING

Recording Practice in England

James Moir : L: y il SO R ah bl 14
Court Decision on TV Color

Text of the Court’s Decision . . ... ........ . 16

COMMUNICATION

Communication for Power Utilities

William M. Philips .. ... . .. .. .. . . 17
Multiplex FM Equipment

Fronk A. Gunther . ... ... ... ........... a8 & 19

Mobile Radio News & Forecasts

Jetemioh Courtney . ... ... .. ... ..... . . 22
FM Communication Monitor

JoE. Stiles ... ... . 23
450-Mc. Mobile Radio Tests

A. S Aikensand L. Y. Lacy .............. . 26

AUDIO SECTION

Amplifier for TV Receivers

Melvin Sprinkle .. ... ... .. ... ... .. .. c...... 40
Design Data for AF Amplifiers, No. 7

Roy Allison .. . ... ... . ... .. ... . ... ... ... ... 42
Comments on the FAS System

Answers to Questions from Readers . ... . .. ... 45

SPECIAL DEPARTMENTS

Professional Directory 10
Special Services Directory ; . 11
News Pictures e 28
Advertisers Index 47

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

MILTON B. SLEEPER, Editor and Publisher

Roy F. ALrrison, Associate Editor
CuarLEs FowLER, Business Manager
LirriaNn Bewnoross, Circulation Manager

Sorn1E Forty, Production Manager

Published by: RADIOCOM, INC.
Publication Office: 264 Main St., Gt. Barrington, Mass. Tel. Gt. Barrington 500
FM-TV Magazine is issued on the 10th of each month.
Subscriptions: Should be addressed to 264 Main St., Great Barrington, Mass.
Single copies 35c-—Subscription rate: $6.00 for three years, $3.00 for one
year in the U. S. A.—Canada, add 50c per year postage—foreign, add $1.00
per year postage.

Centributions will be neither acknowledged nor returned unless accompanied
by adequate postage, packing, and directions, nor will FM-TV Magazine be
responsible for their safe handling in its office or in transit.

DEPENDABLE

773 and TROUBLE FREE
VIBRATORS

s ROTATORS O,Y'V, AN?!?[NAS

Select your replacement vibrators wisely ... and you,
too will choose Radiart! Laboratory tests and custom-
er reports prove that Radiart Vibrators give LONGER
LIFE and trouble-free performance BECAUSE THEY
ARE BUILT TO WITHSTAND RUGGED SERVICE!
These extra hours of dependable performance are
one of the factors that has made Radiart the leader.
Superior engineering and desfgn have made them
THE STANDARD OF COMPARISON.

dt All Good Radio Parts Jobbers. Ask for the latest
F-781 Sheet, listing Radiart Mobile

Communications Vibrators

CLEVELAND 2, OHIO
Ce VIBRATORS . S AUTQ ABRIALS 7 Nome®
o POWER SUPPLIES *u
Y . L d

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

CIRCULATION AUDITED BY
HENRY R. SYKES

CERTIFIED PUBLIC ACCOUNTANT
SYKES, GIDDINGS & JOHNSON
PITTSFIELD, MASSACHUSETTS



the NEW Link

ADJACENT CHANNEL

NO adjacent channel interference
NO de-sensitization
NO cross modulation

Easily adjustable in the field to 30 KC
channel separation

Transmitter power is adjustable from
10 to 60 watts by simply changing the
output tube and power supply.

“Easy-to-get-at” servicing by ideal

location of components and split-cover
modified drawer-type chassis.

°

I.INK RADIO CORPORATION
125 W. 17th ST., NEW YORK 11, N. Y.

WRITE TO-DAY FOR DETAILS!
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ELEVISION and audio receiver pro-

duction by RTMA member-com-
panies continued at a high rate in Octo-
ber. Special pressure was put on TV
shipments because of heavy demand in
this period immediately preceding the im-
position of a 10% Federal excise tax
which became effective on November 1.

Production of all sets has been running
far ahead of last year. Monthly averages
for 10 months in 1950 against 1949 aver
ages show gains as follows:

AM, ’50 average, up 34%
FM, « “ up 31%
TV, « “ up 1239%

A comparison of the set production
figures for October with those of the same
month last year show:

AM, 844534 up 289
FM, 94,969 up 129%
TV, 641,927 up 111%

After the general jitter that followed
the announcement of cuts in consumption
of essential materials for consumer goods,
the radio industry has settled down to
the serious business of making readjust-
ments, and preparing to substitute mili-
lary contracts for distributors’ orders.
There is considerable speculation as to

quickly enough to avoid some inter-
mediate unemployment.

Reason is that the production of hom
sets is at a much higher level now than
in 1941, compared to probable military
requirements. Also, a substantial amount
of Government business will go to com-
panies that have not been making civil-
ian goods.

October shipments of TV picture tubes
to set manufacturers amounted to 848,-
387 units, up 83,474 from September. Of
these, 92% were 16-in. or larger, and 58%
were rectangular in shape.

Receiving tubes set a new, all-time
high for the third consecutive month, up
3,074,238 over September, to reach a
total of 40,105,611. This is 65% above
October last year, when the record was
set for '49. In spite of this enormous
domestic production, many tube types
are in such short supply that they are
being purchased in Canada, England,
France, and they are being flown into the
United States.

A breakdown of the October report
shows 82,305,648 tubes sold for new sets;
6,699,448 for replacements; 918,338 for
export; and 182,177 for Government

whether or not the shift can be made agencies.
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MOBILE COMBINATION, 25-50 MC. Operates
with a power output of 30 watts (MC-1) or 50 watts
(MC-3), narrow or wide band. Features practical adjacent
channel operation. Consists of receiver, transmitter, loud-
speaker, microphone with retractable cord. antenna con-
trol unit, power and control cables.

SINGLE UNIT 250 WATT
STATION—for operation in
the 25-50 mc or 148-174 mc
band. Consists of transmitter,
receiver. local or remote ter-
minal equipment. Height 78"
width 26'%,"; depth 22",

G-E 250 WATT STATION —fo:
the 25-50 mcorthe 148-174 mcbands.
The cabinet containsa 250 watt power
amplifier, 50 watt exciter, receiver,
local/remote control equipment and
space foradditional receivers or acces-
sory equipment. Height 66"; width
48"; depth 20"

20{/ m/ou//o(ﬂ confotbrece 272 __

FOR TIME-SAVING

COMMUNICATION

MOBILE COMBINATION, 148-174 MC. Operates
with a power output of 10 watts (MC 203) or 50 watts
(MC 204). Features adjacent channel operation and sin-
gle unit design. Consists of receiver, transmitter, loud-
speaker, microphone with retractable cord, antenna, con-
trol unit, power and control cables.

G-E 50 WATT STATION—
for use in the 25-50 mc or 148-
174 mc band. The cabinet con-
tains transmitter, receiver, local/
remote control terminal equip-
ment. Height 66"; width 24"
depth 20"

MICROWAVE — Complete micro-
wave radio relay systems are designed,
engineered, built by General Electric.
Operating in the 2000 mc band and
emploving pulse time division multi-
plex, microwave provides multiple
speech channels plus telemetering,
remote control, and teletype services.
Call the radio and microwave com-
munications man at the G-E office
nearest you for full details on the sys-
tems or equipment described here.

NEW BULLETIN

will be sent to you on
request. Photographs,
descriptions,informa- | SN
tiononG-Eradiocom- |
munication. Write /
General Electric Co.,
Electronics Park, Syra- s
cuse, New York.

GENERAL ELECTRIC

January 1951—formerly FM, and FM Rapio-ELEcTRONICS



MONITOR ANY 4
FREQUENCIES
Between 25-170 Mc

Check Frequency Deviation and
Percentage of Modulation Simul-
taneously — with .00159% Accuracy

FD-12 FM FREQUENCY and
MODULATION MONITOR

Now, just one Monitor for all FM
radiotelephone services. \Vith this
single direct reading Monitor, you
an handle one, two, three or four

frequencies or any combination
up to four . . . on the same or differ-
ent bands . anywhere between

25 Mec. and 170 Mc. And you can
check not only frequency deviation,
but also your percentage of modula-
tion! Meets all FCC requirements.
Assures utmost convenience, accur-
acy and reliability.

® Also available now-—Increased range
littlefone  Portable FM Radiotelephones
25-50 Mc); P]JZ-14 One-
PJZ-2 Three-Quarter
P)Z-12

PJZ-4 Two-Watt

Watt (150-175 Mc

Watt  (25-50 M
1530-175 Mc).

Half-\Watt

RADIO, INC.

Builders of Precision
Radio Consnunication Equipment

7421 S. LOOMIS BLYD., CHICAGO 36, (LL.

THIS MONTH’S COVER

Despite the out-of-this-world aspect
of this month’s cover photograph, it's
an all-m-the-day’s-work scene at the
Western Llectric Kearney Works
where equipment for the AT & T
radio relay systems is manufactured
The setup is for final tests on micro
wave gear. \Vith the continual exten
sion  of communication service on
microwave frequencies, it has been
necessary to develop completely new
for performance
measurements and tests

instrumentation
some of
which can be seen in this view

e B e e

SPOT NEWS NOTES

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

Out a Mile:

Commissioner Hennock was certainly off
base when she called audio broadcasting
“television’s poor, blind sister.” FCC
figures show that audio revenues in "9
not only paid the TV deficit but netted
a profit besides. As for being blind. Fred
Allen has this to say: “None of the
visual modes of dramatic expression
the stage, screen, or television—can use
the inagination of the audience the way
radio can You merely plant a sug-
gestion in the listener’s mind. and his
unagmation supplies all the details. all
the scenery, props, extras, and cos-
tumes.”

Roy F. Allison:

Our Associate Editor, who was scheduled
to take over as Editor effective with this
issue, reported for duty in the Naval
Reserve on Junuary 2. No plan has been
made to replace him, because we hope he
can continue as a contributor. at least

Phonevision Tests on the Air:

The 90-day test of Zenith’s Phonevision
system started January 1. with full-
length, feature movies on the air at +:00,
7:00, and 9:00 p. a1, A picture shown
at +:00 on one day will be run at 7:00
the next day and at 9:00 the day follow-
mg. so that each family can see each
picture at the most convenient time.
\lso, children can see each picture in the
afternoon, without interfering with eve-
ning studies.  Viewers i Chicago area
will see scrambled Phonevision pictures
on channel 2. However, those who have
unscrambler connections to the Tele-
phone Company will see clear pictures if
they ask the operator for the key signal.
For each “admission request” the Tele-
phone Company will charge the sub-

FM-TV, the

seriber $1.00. FCC lias authorized this
test for 90 days only. Data on public
acceptance will then be analyzed and
submitted to the Commission in order
that a decision can be reached as to
authorization of regular Phonevision
broadcasting on its merits as a public
service.

Capt. David R, Hall:

Elected a vice president of Raytheon
Manufacturing Company, and manager
of the equipment division. He was ap-
pointed to the Naval Academy by Henry
Cabot Lodge, graduating in 1925. When
his picture appeared on our front cover
of September 1943, he was Head of the
Design Braneh, Radio Division, Bureau
of Ships. Later, he became Assistant
Chief, Bureau of Electronics. He first
joined Raytheon in May, 1949.

Nylon and Styron Bushings:

Standard and special sizes are being pro-
duced by American Products Company,
1652 N. Honore Street, Chicago 22. Sam-
ples are available on request.

That Blurb Eliminator:

Note from George P. Adair, Washington
engineering consultant, refers to an item
in this Department for last November
concerning a device to silence radio com-
mercials.  Mr. Adair is of the opinion
that patents issued to him in 1934 and
39 read on Dr. Jones’ method, and also
on the Chapin-Roberts arrangement for
TV color-monochrome switching.

Closed-Circuit Color TV:

Use of color TV for industrial and dem-
onstration purposes, and in classrooms
and retail stores opens up new markets
for equipment sales. Beautiful detail and
{Continued on page 10)
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In the over-all cost of mobile
communication systems, an-
tenna towers account for but a
small fraction . . . so isn't it
good business to specify the
best available?

Guyed and self-supporting
towers designed and built by
Blaw-Knox are providing safe,
efficient support for VHF
antennas in both open and
congested areas across the
country. The cost? No more
than for make-shift structures.
For complete technical data
drop a line to—

BLAW-KNOX DIVISION
OF BLAW-KNOX COMPANY

2062 Farmers Bank Bldg.
Pittsburgh, Pa.

BLAW-KNOX

ANTENNA TOWERS
FOR MOBILE SYSTEMS

The Famous REI
646-B Receiver

The latest production release of the famous
REL 646-B FM receiver is nearly exhausted.
This model was intended originally for use
specifically as a broadcast station monitor.
However, since it was first advertised in this
Magazine one year ago, sales to designers of
custom installations and to leading parts jobh-
bers have climbed to a level far beyond any-
thing we ever anticipated.

Simultaneously, our volume of commercial
communication equipment for domestic and
foreign use has grown to such an extent as to
tax our production facilities.

We were ftaced, therefore, with deciding
whether we should discontinue the 646 type
of receiver, or redesign certain features to
simplify its manufacture.

Because the 646-B has won so many new
friends for us, and has introduced the dis-
tinctive quality of REL engineerini to so
many who might not otherwise have become
acquainted with us, we decided to bring out
a new model to be designated as the 646-C.
We do not know, at this time, exactly when
deliveries will start on the 646-C. That de-
pends upon the availability of engineering
man-hours and the components. Accordingly,
we offer this suggestion:

Place your Reservation Order now. Do not
send your remittance, however, until we no-
tify you that we are ready to make shipment.
Reservations Orders will be filled in the or-
der received. Your Reservation Order can be
cancelled at any time without obligation.
Use your company order form or the coupon
provided below:

RADIO ENGINEERING LABORATORIES, INC.
36-40 Thirty Seventh Street
Long Island City, N. Y.

Please enter my Reservation Order for model 646-C receiver(s),
and notify me as soon as you are ready to ship, in accordance with the
Reservation Number of my order. It is understood that | may cancel this
Reservation Order at any time prior to shipment, without obligation.

Name

Address

January 1951—formerly FM, and FM Ravio-Erectroxics




for ALL Muhile

’I"“l‘} distinctive featarve of the BROWNING I'M Modalation

Monitor 3e its umiversal coverage of all frequencies hetween 30
to D0 me.. 7210 76 nre., and 152 1o 162 me. Consider the convenience
and ceonomy of such an instrmment l,'nmlmcn(] to those which can

Model MD-25
Unlversal FM Modulatlon Moniter

measuee odualation only o three or fony IL’Gcll,lljflI('ir‘.H!

With the BROWNING model MD-25 youw are certuin of ]wi,u;_'
able to make measuremoents at all ]'rmlmun-icm raquired now in those
hunds, or additional {requencios yon may encounter at any time i

the ‘fulm'v

This i pur‘lic-u'l.'n']y important to radio mnintenane organgzations,
for it is arsurance that added ¢ostomors can e served without the

oxpense of bhuying more modulation monitors to check additional

frequeneie

And remember that the BROWNING inodel MD-25 vepresents the
engineering glkill and  precision numotactare that have made
BROWNING Fraqueney Meters the standared of the cormpunication
erviees stnee 1990, Before you ]m) any type of modalation monitor,
send tor snformation on the MD-25. and ehack its ease of opevation
Nexibility, and the cconomy of allhand operation in a single instru-

maont

BROWNING

LADORATORIES, INC,
WINCHESTER, MASS,

ENGINEERED FOR ENGINEERS

IN CANADA, ADDRESS: MBASURBMENT ENGINEERING, LTD,, ARNPRIOR, ONT,
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MD-25 SPECIFICATIONS

The BROWNING model MD.25
Universal I'M Modulation  Monitor
pormits the wmeasurement of modula
tion swing at all freguencies within
the maobhile yadio bands of 80 to 50 .,
7210 76 we., and 152 to 162 me.

Calibrated, stuble diseriminator i
used 1o determine 1nodulation swin,
up to 20 ke. L'roquency swing can
be yead Lo better than 1 ke,

Measurement ean be made on sig
nole generating less than 1L millivolt
at the antenma tegminals,

An aundio output is provided which
permits altachinent of an uudio ampli
Aev or phones for aural monitoring.

Fonr-inch panel metev indicates (v
juency swing.  Also vsed as a tuning
meter for Andicating limiter vollage
or lotal diseriminator vollage,

Voltugevegulated supply for local
oscillalor and melering civeuits, o
use on 115 volts, 00 cycles.

Tube complemeni: one 6AKS, on
0J6, one 004, tour 6ALG, one GALD,
two GSNT, one 5Y3, one VIt-150.

Ilashing lamp indicates instantane
ous modulation peaks exceeding 15 ke.

Anlennn and audio output terminal:
and the serewdviver-adjusted potenti
omaters are locuted at the rear of th
chassis.

Vonlilated, yigid steel cabinet }yas
black wrinkle finish.

Dimensions:  JTaight 9 ins., width
204 ins., depth 12 ins., weight 40 lbs,

BROWNING LABORATORIES, Inc.
780 Main Strool, Winchastor, Mags,

Ploase send technleal bulletln and information
on pricos and dollvery for the MD:25 Unlvearsal
FM Modulation Monltor

Naihe

Addross

Company
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' THE ONLY BOOK

OF ITS KIND!

A COMPLETE
AUTHORITATIVE
UP-TO-DATE
HANDBOOK ON
MOBILE RADIO &
POINT-TO-POINT
COMMUNICATIONS

COVERS ALL THE NEW SERVICES

]gASN“ on the new 1MCC Rulen
now in ellecty the Mobile
Radio Hhandbook covern thin field
Feomt cort tignren, system plan.
wing, nied Ticense applications, to
inmtallintion, operation, maintes
wanee, wd theory,

Complete informmtion in given
for all commmon careviee, induns
teinl, public salery, and trane.
portation meevices,  hoin oo big
hook, 8% by 1Ly i, 184

p ! 4 4
poger, prolusely illusteated with
photogeaphn nnd dingrame covers
ing the very Tntent developmenta
i comnuniientions. Following in
a lim of ohnpreest
PLANNING: How 1o plun o amabile oy
poltstoaspoing pyatemn, Thin cliptor
vavern the overnll peoableoms of powes
wnd Vopogeaphivy ntosforence, oty o
dinneen,  publie  Hubilhy,  operation,

muhilenanes, expoonion, anld intereons
weetlo,

FREQUENCIEN ) Complee dotatla of
the new FCE Wnlen awd  Alloentiown
cover all the diffaeont commmsientionn
poeyionn,

VICENRERL Dow 1a npply for 0 eons
aeaction pornbl, lesare, nod venswal,
AL PG Corinm, Billed one i 1he sorvest
nner e ghowea,

Jagwary 1O 1-lormerly B'M, and

BOUIPMENT Theee ohnprors nee dos
vl 10 the prablome of aslesting the
vight equipment foe o partienlpe nya-
oy apecilieationas an tegnaniitors ml
vovsivera of all maheny aoloctive enlling
el oot eontral, nnd pdjnoenieebimnnel
operal b,

ANTENNAN, "TOWERED The problema
ol plavsdog ontenns dnatntlntione  aee
soversd dn two ehapieen whioh explnin
the voviona apesinl  purpose endintore,
el b sovrent methml of eroetiog »
mbaselpnedd gy e, atesl 1awer,

MAINTENANCE: How 10 heop o nyatem
m penk  peefoemanee,  Mothoda g
vocard  Torwm,  povfosted by vones aof
exporionce wve exploined, gl proper
bolanes hotwoson  ernontind  nnd aupers
Muona mnintennnes,

OPERATORE The 1CG Ga besoming
ovenatngly sivfet abont enles voloting
1o apevstava,  Olleinl infovmation e
ghvow, with o demilad oxplavnntion hy
PG Sosvetmey 1% 10 Slowle,

HOW M WORKE: Advaningen of M
over AM, covernge, Intesfsvence, siplie
olimbuption, awd sivenit fonetionr ave
sxplihnod plevorially in 03 ilaeientiona,
The wae of wmmthemption haa thap heen
nvobded dn this olear, practionl  proes
solption,

While the Maobhile Radio Hanw.
book i 0 complete veference vol
e on the technical pliaaea of
vadio  conmmmmications,  ite pes
rungement in planned 1o meer the

' Ramo-lBunernonies

needs of non-technieal company
excentiven and  goveemment  of
ficinl, o weoll am conmmmnnicntions
CUZINOCER,  RYRECHTE  RIPEEYIROER,
maintenanee expertr, md opera.
lonen,

Milton B, Sleeper, whore ox
perience in the mobile radio field
goer haek over a peviod of To
veara, in the Bditoe of the Hand
bhook, The Asrintant Fditora aee
Jevaminh Conetaey, former 1MCC
Armintunt General Gonnrel, and
Roy Alliron, Areocinte Fditor of
I'MTV Magagine,

Use the coupon below to order your
eopy of the Handbook TODAY.

FMsTV MAGAZINE
Box 600, Grant Barrlnglon, Maes,

Planse anter 1ny order for a copy of the
MOBILE RADIO HANDROOK, for which my
ramitiance |y snelosed:

$2.00 Paper Bound Volume
$4.00 Cloth Bound Velume
(Add $Be postays ounide U, 8))

Name
Sirent
Chy State
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Professional Directory

Jand/ey 8 gai/éy

Consulting Radio Engineers

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

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

Member AFCCE

AD 2414

GARO W. RAY

CONSULTING RADIO ENGINEERS

Standard, FM and Television Services

HILLTOP DRIVE

STRATFORD, CONN. Tel. 7-2465

ANDREW ALFORD

Consulting Engineers

ANTENNAS & RF CIRCUITS

Laboratory and Plant:
299 Atlantic Ave., Boston 10, Mass.

Phone: HAncock 6-2339
— ;‘ cINTOSH —
.
s INGLIS
Consulting Radio

710 14th St. N.W., Wash. 5, D. C.
MEtropolitan 4477

Engineers

GEORGE C. DAVIS

Consulting Radio & Television
Engineers

501-514 Munsey Bldg.—Sterling 0111
Washington 4, D. c.

AMY, ACEVES &KING, Inc.

Specialists in the
Design and Installation of

HIGH-GAIN
AM, FM, and TELEVISION
ANTENNA SYSTEMS

LOngacre 5-6622
11 West 42nd St., New York 18, N. Y.
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SPOT NEWS NOTES
(Continued from page 6)

color fidelity is possible in closed-circuit
systems because an 18-me. band can be

used. No FCC license is necessary. Du

Mont Laboratories, 1000 Main Avenue,
Clifton, N. J., has just issued a brochure
illustrating such equipment, and deserib-
ing some of the many applications.

Marvin Hobbs:

Appointed Chief of the Electronies Divi-
sion of the Munitions Board, Depart-
ment of Defense, Washington 25, ). C.
He is also Government Chairman of the
Electronies  Equipment Industry  Advi-
sory Committee.

Short Memories:

We guess the broadcasters have forgotten
the shortage of newsprint that diverted
so mueh newspaper advertising to audio
broadeasting. And apparently they
haven’t heard that a new shortage is im-
pending come next June. That’s the
only way we can explain all the talk
that’s going around about cutting rates
on audio time.

CC Signal Generator:

A new signal generator for checking car-
rier current telemetering and load-control
circuits has been brought out by Link
Radio Corporation, 125 W. 17th Street,
New York 11 A telephone dial pulses
60 or 800 cycles. Frequency range is 30
to 210 ke, divided into 6 individually
calibrated ranges, with check points
every 30 ke.

Sydney E. Warner:

Appointed director of engineering and
research for LaPointe-Plascamold Cor-
poration, Windsor Locks, Conn. A radio
engineer of wide experience, he is best
known for his work as radio supervisor
for the Connecticut State Police, when
he was in charge of the first 2-way state-
wide FM system,

Knobs and Dials:

A new line of Instrument controls, avail-
able in standard types or with special
modifications, is now available from E.

I'. Johnson Company, Waseca, Minne- |

sola.

CBS Color at Philadelphia:

In cooperation with WCAU, CBS color
TV is being demonstrated to the public
at 1118 Chestnut Street, Philadelphia.

TV Tube Production:

Eitel-MeCullough, Ine. turned out the
100,000th 19-in. metal-cone picture tube
at its Salt Lake City plant on December
6, 1950

(Concluded on page 11)

Professional Directory

" McNARY & WRATHALL
CONSULTING RADIO ENGINEERS
v v A 4

906 National Press Bldg. DI.
Washington, D. C.

1407 Pacific Ave. Phone 5040
Santa Cruz, California

1205

KEAR & KENNEDY

Consulting Radio Engineers

1703 K St., N.W. STerling 7932
Washington, D. C.

GEORGE P. ADAIR
Consulting Engineers

Radio, Communications, Electronics

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

RUSSELL P. MAY

CONSULTING RADIO ENGINEERS

* * *

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

Kellogg Building Republic 3984

Member AFCCE

WELDON & CARR

Consulting Radio Engineers

WASHINGTON, D. C.
1605 CONNECTICUT AVE.

DALLAS, TEXAS SEATTLE, WASH,
1728 WOOD ST. 4742 W. RUFFNER

LYNNE C. SMEBY

Condu/h’ng
/éaa/[o gngin eers

820 13th St., N.W. EX 8073
WASHINGTON 5, D. C.
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Special Services Directory

C
1 |III||

16-MM Professional Motion Picture
Production Equipment

J. A. MAURER, Inc.

37-07 31st Street, long Island City 1, N. Y.
Tel. STillwell 4-4601

Paul W. Klipsch

Professional Engineer
Acoustic development
and consulting

Klipsch and Associates
building the authentic

KLIPSCHORN
world’s finest sound reproducer

Hope, Arkansas Tel. Hope 995

HAROLD M. HEIMARK

Communication Engineers

Specialists in the design of low
power portable & mobile two-
way radio equipment.

MANUFACTURING FACILITIES

734 N. Austin Blvd.
Oak Park, linois

Chicago phone
Estebrook 8-7047

“devotees of

MEASUREMENTS

CORPORATION

™ /Qedearcé 8"
) anu/ac[ul ll‘l?
gn tneerJ
Specialists in the l)esngn & Development
of Electronic Test Instruments

BOONTON, N. J

THE WORKSHOP
ASSOCIATES

INCORPORATED
Specialists in
High-Frequency .

Antennas

135 Crescent Road
Needham Heights 94, Mass,

NEedham 3-0005

Radio Wire TelevisionIne.

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

100 Sixth Avenue, New York City

110 Federal Street, Boston, Mass.
24 Central Avenue, Newark, N, J.

SPOT NEWS NOTES
(Continued from page 10)

Reorganization:

Entire capital stock of Airborne Instru-
ments Laboratory, Mineola, N. Y., has
been purchased from Acronautical Radio,
Inc., by AIL executives and employcees
together with Laurance S. Rockefeller
and certain of his associales, and Amer-
ican Rescarch & Development Corpora-
tion of Boston. There will be no change
in the officers. Board of directors is
comprised of Hector R. Skifter, . M.
Miller, John N.. Dyer, Stuart N. Scott,
Joseph  Powell, Jr., George Doviot,
Randolph B. Marston, and Iarper
Woodward.

High-Fidelity:

That’s the name of a new magazine
which we shall bring out on April 15.
Edited at the consumer level, it will
cover all the subjeets of interest to the
high-fidelity radio and
phonograph music and home recording.
It will be published by Milton Sleeper,
and edited by Charles Fowler, with the
support of an outstanding editorial ad-
visory panel. Original plan was to pub-
lish Hicu-FiELiTY as a monthly. How-
ever, prevailing conditions dictated the
decision to start it as a quarterly, chang-
ing later to a monthly. Publication dates
will be: April 15, September 15, Novem-
ber 15, and February 1. This schedule
is not exactly that of a true quarterly
publication, but is adjusted to conform to
the periods of maximum activity in the
audio world. Latest and most pertinent
developments in high-fidelity equipment
can thus be covered in a thorough, ecasy-
to-understand way. Hicu-FipeLity will
serve the consumer well. Publication of-
fice will be at the Savings Bank Building,
Great Barrington, Mass.

FCC Forgot This One:

The Underwriters Laboratories has an-
nounced that UL approval of any TV
set will be withdrawn if it is altered in
the field for CBS black-and-white or
color reception. There’s too much danger
of fire and shock from such conversion
jobs. Further, factory conversions cannot
carry UL approval unless they are re-
submitted and accepted.

New Corporation:

Since the inception of this Magazine, it
has been published by FM Company,
under the ownership of Milton Sleeper.
Effective this month, the entire property
has been taken over by Rapnioconr,
Inc., whose stock is owned by Milton B.
Sleeper, president, Charles Fowler. treas-
urer, and Ethel V. Sleeper, who is secre-
tary of the new company.

January 1951—formerly FM, and FM Ravio-EvrecTrONICS

Important Books

COMMUNICATION
SYSTEMS in the U. S.

Including mobile, point-to-point, and
relay innstallations

These Registries, revised annually from FCC

records at Washington, list the name and

address of each licensoe, frequencies, call

letters, make of equipment, number of mobile

units operated by each system.

No. 1. Registry of CC,
LCC & Industrial Services
COMMON CARRIERS — PUBLIC UTILITIES
LIMITED COMMON CARRIERS

PIPE LINES — LOW-PRESSURE INDUSTRIAL
FORESTRY — PRESS ~ MOTION PICTURE

No. 2: Registry of
Public Safety Services

POLICE — FORESTRY — FIRE
HIGHWAY MAINTENANCE
SPECIAL EMERGENCY

No. 3: Registry of
Transportation Services

TAXICABS - RAILROADS
URBAN TRANSIT - BUSES
TRUCKS - PUBLIC GARAGES

PRICE: $1.00 each, postpaid

Published by
Published by RADIOCOM, Inc.

Great Barrington, Mass.

Design Data on the
Internationally Famous

WILLIAMSON
AMPLIFIER

A new book by D. T. N.
Williamson, designer of this
renowned audio amplifier,
has been published by the
""Wireless World"’ of London.
The author, formerly of M. O.
Valve Company, and now with
Ferranti Research, Ltd., has
added a considerable amount
of information on high-fidel-
ity reproduction, filters, and
an automatic fader to reduce
gain while records are being
changed.

This book contains 36 pages
with 31 photos and diagrams.
Postpaid

PRICE $1.00  ;, the Us.A.
NOW AV AILABLE FROM

FM-TV Magazine

Great Barrington, Mass.
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Heavy-duty dynamotor equipped with

Unique grounded-grid r-f input circuit cooling fins. Mounted near chassis

provides high receiver sensitivity, ‘ center of gravity. Excellent balancing.
greater frequency stability, and No vibration, tearing effects,
simplified tuning. or undue strains.

o — S — —— — — —— ————— ——— — — — e —— ] ——— s e — — ——— — ———— ——

Built-in filter reduces spurious
emission to 1000 Mc. —and beyond.
All spurious emissions and
harmonics in the band

down at least 85 db.

Convenient pin jacks pro-
vide easily accessible
points for servicing and
tuning.

Frequency stability is within ' v 1B %z 3

0.001%, (without an oven); is ! ’ 52

within 0.0005% (with oven) R I > ¥

between -22° and + 140° F. y z g g“ el 30 watts output
__ o 152-174 Mc

st CMV-4A—6 volt

@

V 4 CMV-4B—12 volt

4

NOW the 30-watt SUPER Carfone

A revolutionary new 2-way radio for police, fire fighting,
public utilities, taxis, pipelines, and construction services

Clear reception assured within a few feet of adjacent-channel
stations because of superior circuit design.

Message intelligibility improved by raising average modulation
to 70% (ordinary transmitters give 10 to 35%).

Spurious emissions at any frequency down at least 85 db (20 times
better than required by FCC). Meets all RMA requirements.

<M< <M<

Economical to operate (low current drain on stand-by; high-
efficiency amplifier takes less power). Tubes are operated for
optimum life; at least half of them idle at 1/5 of maximum rating.

Excellent performance in crowded metropolitan areas, as well as
farther out in the suburbs where the going is tough.

Cuts down interference within the band at least 100 db (100 times
better than required by FCC regulation).
Balanced construction reduces vibration—extends equipment life.

The Super Carfone 30 package— (1) single.unit transmitter, receiver, and
power supply; (2) control box; (3) microphone and antenna; (4) loudspeaker.

<J <M<

MOBILE COMMUNICATIONS SECTI/ION

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J.

In Canada: RC A VICTOR Company limited, Montreal

12 FM-TV, the JourNaL of Rapio CoMMUNICATION



WHAT'S NEW THIS MONTH

CIVIL DEFENSE NEEDS ARE A CHALLENGE TO RADIO ENGINEERS, PARTS
JOBBERS, SERVICEMEN — THE NEED FOR EMERGENCY POWER AND RADIO LINKS

HE system of wire and radio com-

munication in our United States of
America is without parallel in any other
country. In time of peace, it has served
to unite our forty-eight states with a
common understanding and a universal
language by which we have built up the
social and commercial intercourse neces-
sary to national solidarity. In time of
peril, our communication facilities are a
powerful weapon of defense, by means of
which we can alert any area instantly,
and bring up aid by air, and over rail-
roads and highways.

It is interesting to consider that the
communication systems now available to
us for our protection were post-war,
peacetime developments. There is prob-
ably not a town of 5,000 population in
the United States without at least one
communication system with a range of 20
miles ormore. These

FTB ALARM SYSTEM

NLY one link in our chain of equipment

for Civil Defense Control communication
has been missing. That is an adequate alert
alarm system o operate signal lights, call bells,
and sirens.

Recently, however, that essential was sup-
plied by Frederick T. Budelman, vice-president
in charge of engineering at Link Radio Cor-
poration. Called the FTB alarm system, it is
receiving highly favorable consideration on the
west coast and in the east for use with radio
systems and wirelines. The units are fail-safe
in operation, and simple enough to be built
by station engineers or servicemen. They will
be described by Mr. Budelman in a series of
three articles:

FEBRUARY: Description of the overall system,
and design of the transmitting device.

MARCH: Details of the fail-safe alarm for use
with any svitable receiver.

APRIL: Design of a miniature fixed-frequency
receiver intended specifically to actuate the FTB
alarm.

Mr. Budelman’s system is so straightforward
and so readily adaptable to existing facilities
that we expect it to he employed universally
for civil defense services.

key radio stations, for reasons which will
be developed later.

Operational details of defense com-
munication may vary in different areas
in accordance with local requirements,
but they must be planned around the use
of radio or the telephone. It seems logi-
cal that messages coming in to the top
command should be handled by tele-
phone and teletype. Radio, on the other
hand, offers important advantages when
alert warnings and instructions must be
fanned out from headquarters to agencies
and passed on to individuals.

We know from past experience that,
despite public notices to the contrary.
people will rush to their telephones even
during practice alerts. Radio transmis-
sion is not affected by telephone conges-
tion, and can reach any number of people
instantly, and without interference.
With addition to

systems, more-over,
are within range of
state-wide police
radiosystems which,
in turn, can relay
messages from one
to another. On
a local, state. and
national basis we
are served by police,
fire, public utility,
industrial, trans-
portation, Red
Cross, and various
emergency radio

RADIO

AIR DEFENSE CONTROL CENTER
OPERATIONS ROOM

7

PRESENT CONTINENTAL
AIR COMMAND SYSTEM

radiocommunica-
tion transmitters for
local coverage there
are some 700 broad-
cast stations capable
of delivering solid
signals at ranges of
40 to 80 miles or

COMM. TEL.
EX, NEAR
CONTROL CENTER

“PARK CITY"
COMM. TEL. EX.
TOLL CENTER

KEY-POINT WARNING STATION

more. It is not gen-
erally known, but,
during the last war,
all broadcast sta-
tions in New Eng-
land were required
to monitor the FM

services that can be STATION transmitters at Mt.
organized and ex- “PARK CITY" Washington and
pande(] readi]y tO V- ’(|\,/|L DEIFENiilEONTROL CENTER Pa,xton, Those t‘\'o
meet defense needs. am o fE stations blanketed

In, fact, Gov- A A2 the entire New Eng-

s 1 -y '7+_

ernment plans for e = 3 i land area excerzt for
civil defense are PR IR the northern tip of
built around these the Maine coast.
radio communica- Since comparable
tion facilities. The interference - free

accompanying illus-
tration, reproduced = L
from “United States @Lﬁ"

Civil Defense?
shows the method
by which the vari-
ous agencies are in-
tegrated under com-
mand of an Area
Control Center. We
took the liberty of
adding to this pic-
ture a symbol repre-

WELFARE

RESCUE

- FIRE CHIEF
PUBLIC WORKS

service cannot be
delivered by AM
stations, FM broad-
cast transmitters
will undoubtedly be
used for large-area

f,b’i;'ﬁmc coverage.
(Continued on
page 37)

POLICE CHIEF =

1This book can be ob-
tained from the Govern-
ment Printing Office,
Washington, D. C., at
25¢ per copy. Do not

senting one or more

send stamps.
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RECORDERS AND REPRODUCERS

RECORDING MEDIA AND TECHNIQUES EMPLOYED BY THE BBC — DESCRIP-
TION OF LATEST ENGLISH LIGHTWEIGHT PICKUPS — By JAMES MOIR*

ECAUSE there is only one broadcast-

ing organization in England, a dis-
cussion of British recording and repro-
ducing practice is almost entirely a dis-
cussion of BBC practice. Some commen-
tary will be added on the apparatus that
is available to the publie, though not
used by the BBC. About 20 alternative
designs of pickup are available in Eng-
land but, having made a choice of design,
BBC practice is naturally to standardize
that one model throughout the country
to the complete exclusion of all competi-
tion.

Standard  35-mm. photographic film,
Philips  Miller engraved film, lacquer
disks, and magnetic recording on steel
wire and plastic tape are all used to some
extent by the BBC at present. The 85-
mm. film 1s not used very widely, steel
tape has been almost superseded, and the
Y4-m. plastic tape so popular in America
has not yet been introduced to domestic
broadeasting, as it is not considered good
enough to go into service in England.
This statement is probably very surpris-
ing, after all the claims that have been
made for tape recorders; but print-
through 1s a defect still considered suf-
ficiently serious to justify delaving the
introduction of magnetic recording to
British domestic service. It can be taken
for granted that most of the reputable
makes of tape recorders of British and
American design have been investigated
but, as magnetic recording practice over
here is to be reviewed at a later date,
nothing more will be written on the sub-
ject right now.

Lacquer discs and commercial gramo-
phone records account for a large part of
BBC air time. Commercial records are
run on a group of dise-jockey pro-
grammes under such titles as House-
wiwes’ Choice and Record Serenade.
Most of the remainder of recorded pro-
grammes, utilizing about 5,000 dises per
week, are cut by the BBC on equipment
designed and produced by one British
and one American manufacturer, and
adapted to BBC requirements.

Type D Recording Channel:

A rapidly-increasing proportion of the
recordings, however, are being cut on
equipment designed by the BBC Re-
search Department and manufactured by
E. M. I. This is known as the Type D
recording channel. As its performance is

* 87, Catesby Road, Rugby, England.
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undoubtedly outstanding, the equipment
will be covered in some detail. The com-
plele equipment, shown in Fig. 1, is de-
signed to absorb programme material
continuously. The items numbered 1 are
two recording desks, 2 are swarf-ab-
sorbers, and 3 is the control desk. This
centralizes the recorder controls so that
the complete channel can be operated by
a single engineer, though two are re-

‘.-  J

0'“'4! A
20 ,
L

» o

FIG. 1. COMPLETE EQUIPMENT FOR BBC TYPE

quired normally. The individual units
are deseribed in greater detail in the fol-
lowing paragraphs:

Control Desk:

All operations are handled at the control
desk except lowering and lifting the re-
cording heads. The top panel carries the
main gain control, the volume indicator,
and the changeover switch to divert the
signal to left, right, or both machines.
There is also a monitoring switch to con-
nect an internal amplifier and monitor
speaker across the input signal or across
the pickup, thus permitting the recorded
signal to be compared with the input
signal while recording is in progress.
Push buttons control the main drive
motors, the swarf-removal motors, and
the scrolling motors, to which reference
will be made later. Two pre-amplifiers
and two line amplifiers are built into the
body and are mounted on slides, elec-

FM-TV, the

trical connections being carried through
plugs to permit rapid replacement of de-
feclive units.

Recording Machine:

Two turntable speeds, 78 and 33% RPM,
two directions of traverse, and any
groove pitch between 95 and 180 groves
per inch can be obtained by simple ad-
justments.  Dises up to 17% ins. in

D CHANNEL FOR HIGHEST-QUALITY RECORDINGS

diameter can be accommodated. The

cutting pressure can be adjusted over a
wide range, a scale being provided to
make any setting repeatable. The turn-
table shaft is supported on a single ball
bearing submerged in oil, and carries the
54-1b. friction wheel and the 25-1b. turn-
table. Drive for the friction wheel is ob-
tained from a neoprene idler wheel,
linked with the starting lever in order to
lift it clear of the friction wheel when
the machine is stationary.

On pressing the starting lever, the neo-
prene idler moves into engagement be-
fore power is applied to the motor
through limiting resistors which serve to
reduce the starting torque. In this way,
wear or flattening of the rubber faces is
avoided. Two motors are used, a main
driving motor of & hp., and a separate
scrolling motor arranged to produce a
momentary increase in the groove pitch
when a Cue Marker push button is de-

JournaL of Rapio CoMmMUNICATION



pressed. This provides a cue mark which
is easily located without any special
devices.

The recording head is of the moving-
iron type, incorporating a second wind-
ing to provide a negative feedback volt-
age for an early stage of the recording
amplifier. From 20 to 30 db of feedback
is normally used.

Swarf Absorbers:

Swarf removal is a difficult problem, for
which no completely satisfactory solution
is yet available. In this machine it is
accomplished by blowing a jet of air
across the disc, which drives the swarf
towards the centre. It is then drawn by
suction into the long curved flexible
nozzle on the swarf-removal unit.

- Type D Performance Data:

The quality of any reproducing system
is not indicated completely by a set of
figures, but the following results are ob-
tained in practice:
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FIG. 2. AMPLITUDE LINEARITY CURVE OF TYPE D
RECORDING CHANNEL USED BY BBC STUDIOS

Signal-to-noise ratio — better than 60
db weighted

Total wow and flutter — lower than
.06 per cent

Amplitude lincarity—see Fig. 2

Temperature  dependence — between
60 and 100° F., the 8-kc. response
changes about 3 db

Freqeney characteristic — see Fig. 3

The writer is greatly impressed by the
performance of this equipment. On com-
paring recordings of the same signal on
the Type D channel and a K7 Magneto-
phon, T had no doubt that the Type D
discs scored on all points up to about
7 ke, Above this frequency, the usual
tracing distortion limits the performanee,
However, this is o fundamental defeet
in all dise recorders.

Recording Characteristies:

British and American practices diverge
somewhat on the point of pre-emphasis,
British practice being to use 6 to & db
less rise at 10 ke, than the NAB record-
ing charneteristic.  The two are com-
pared in Fig. 4. The relative merit of
the two is a point of opinion, but we feel
that if extended frequency-range repro-

duction is really obtainable, it is advis-
able to curtail the amount of pre-em-
phasis that is used. If this is not done,
the intermodulation distortion in the
upper ranges is felt to be a serious limita-
tion to the fidelity obtainable.

Decca introduced ffr (full frequency
range) recordings to the British public
some ycars ago, using a small amount of
pre-emphasis and extending the fre-
quency range to a claimed 13 ke. The
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FIG. 3. FREQUENCY CHARACTERISTICS OF THE

TYPE D CHANNEL FOR BBC DISC RECORDING

recording characteristic is constant-am-
plitude below the 250-cycle turnover fre-
quency, constant velocity between 250
cycles and 3 ke., and rises steadily at 3
db per octave between 3 and 13 ke.
Among the quality enthusiasts in Eng-
land these recordings have a good repu-
tation, and I know that they have been
well-received in America.

The H. M. V. and Colunibia organiza-
tions prefer to record with constant-
velocity (a flat frequency-characteristic)
up to their top limit. They have demon-
strated recordings flat to 20 ke., but this
frequency range is not normally used for
commercial pressings. As a purely per-
sonal opinion, [ feel that attention
needs to be devoted to reducing ampli-
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FIG. 4. THESE CURVES SHOW THE DIFFERENCE
IN BBC AND NAB STANDARDS OF PRE-EMPHASIS

tude distortion rather than to extending
the frequency range, once the important
band from 50 to 8,000 cycles is covered
smoothly.

Decca has introduced 331/3 LI re-
cordings to this country, substantially to
American standards. These have had a
favorable reception but their use is prob-
ably restricted by the price which, with
purchase tax, ranges between $3. and $5.
per disc.
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Reproducing Characteristics:

To the man in the street, one of the most
irritating faults of the erdinary gramo-
phone record is the needle scratch. There
can be no doubt that the ordinary lis-
tener prefers to sacrifice some of the
highs in order to reduce scratch. When
reproducing recordings made on the
Type D channel, or on some of the other
high-quality recorders, no compromise
on frequency range is necessary and the
reproducer is run substantially flat to
10 ke. For ordinary commercial press-
ings. cho en for their programme con-
tent rather than their intrinsic technical
merits, some compromise 15 necessary.
Fig. 5 indicates the two frequency char-
acteristics used. To a somewhat more-
critical-than-average listener, there is no
doubt that the Type D dises are. far
superior to the average commercial press-
ing, but this difference may not be so
noticeable to the owner of an ordinary
commercial radio receiver.
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FIG. 5. DIFFERENCE BETWEEN CHARACTERISTICS
FOR TRANSCRIPTIONS AND COMMERCIAL DISCS

British Reproducers:

There are many light-weight pickups
available to the public, with just about
all the known types of construction. Sin-
gle-and multi-turn moving coil, moving-
iron, and piezo pickups are common but,
rather surprisingly, there is no equiv-
alent to the GE or Pickering variable-
reluctance type. Two of our typical pick-
ups will be described: the E. M. L. type
12, a slightly-modified version of which is
employed by the BBC; and the Decca
type XMS, developed for use with their
ffr recordings and available in the USA
through London Records.

The E. M. 1. Type 12 Pickup:

With slight modifications to raise the up-
per resonance to 9 ke., this is the light-
weight pickup being used by the BBC
as replacement for the earlier BTH
needle-armature type. It is a miniatur-
ized moving-iron pickup, construction of
the moving element illustrated in Fig. 6.
The needle is held in a V-slot without a
clamping screw, thus reducing the mass
of the moving parts. Steel, sapphire and
(Continued on page 28)
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COURT DECISION ON TV COLOR

TEXT OF THE DECISION EXPLAINS WHY THE CHICAGO COURT CONTINUED
ITS ORDER RESTRAINING THE FCC FROM ADOPTING CBS COLOR STANDARDS

On December 20, the United States
District Court at Chicago handed down
its decision on RCA’s suit to enjoin the
FCC from adopting the non-compatible
CBS standards for color television. This
decision, and the reasoning of the Court
are of such interest that the text is pre-
sented here in full, except for the review
of details already familiar to the indus-
try, and the legal references in the in-
troduction.

The opinion was written by Circuit
Judge J. Earl Major, with District Judge
Walter J. La Buy concurring. The dis-
senting opinion of District Judge Philip
S. Sullivan is included.

S we evaluate the situation, there are

two courses open, 1) to allow de-
fendants’ motion for a summary judg-
ment, and 2) to vacate the order and
send the proceeding back to the Com-
mission for further consideration in view
of recent developments in the color tele-
vision field as well as the rapidly chang-
ing economic situation. A pursuance of
the latter course, assuming we have such
authority, of which there may be doubt,
would inevitably result in the prolonga-
tion of the controversy which badly
needs the finality of decision which can
be made only by the Supreme Court. In
other words, the interests of all, so we
think, will be better served with this
controversy on its way up rather than
back from whence it comes.

Even though we propose to allow de-
fendants’ motion for a summary judg-
ment, it does not follow that the tem-
porary restraining order heretofore en-
tered should not remain in effect. In
fact, we are definitely of the view that it
should, until such time as the contro-
versy is before the Supreme Court.
While there may appear to be some in-
consistency in pursuing this course, we
think such procedure is within our dis-
cretion. . . .

Thus concluding that the matter of a
further stay of the Commission’s order
is discretionary, we shall state some of
the reasons which move us to preserve
the status quo. Of the nine million
black and white television receivers in
the hands of the public, there are none
capable of receiving a picture either in
color or black and white, broadcast
under the proposed standards. In order
to receive a black and white picture, it
is necessary that a receiver be equipped
with an adapter estimated to cost $50.00,
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plus the expense of installation. In other
words, it would cost the American pub-
lic nearly one-half billion dollars to equip
existing sets to receive, under the pro-
posed system, black and white pictures,
and even then admittedly they would be
of a grade inferior to present black and
white pictures. In addition, in order to
receive a picture in color, it will be nec-
essary to add to an existing receiver a
converter, estimated to cost about
$100.00, plus the expense of installation.
Thus, this will cost the public nearly one
billion dollars. In other words, upon an
expenditure by the public of one and
one-half billion dollars, adapters and
converters can be added to existing re-
ceivers so as to receive, under the pro-
posed system, pictures in black and
white and in color.

But this is only a part of the story
insofar as it relates to the public. It was
here stated in oral argument and not dis-
puted that there are no adapters or con-
verters on the market and that manufac-
turers would require a period of from six
to eight months before they could be
made available. So it seems reasonable
to conclude that if the instant order was
now in effect, there would be no broad-
casting under the proposed standards for
many months, for the simple reason that
there would be no sets capable of receiv-
ing such programs. And it does not
square with common sense to think that
manufacturers would rush into the busi-
ness either of manufacturing adapters
and converters for existing sets or manu-
facturing sets with built-in adapters and
converters while this controversy is
pending. And to maintain that the pub-
lic in any considerable number would
purchase adapters and converters, as-
suming they were available, under the
existing state of doubt and uncertainty,
is to cast a reflection on the intelligence
of people.

Another matter which does not escape
our attention is the insistence displayed
by the defendants, including CBS, that
this order at all hazards must become
cffective November 20, 1950, the date
fixed by the Commission. This appar-
ently was a magic date, so much so that
defendants opposed a postponement
until this court could have an oppor-
tunity to study and decide the issues
presented. Perhaps the most substantial
attack made upon the Commission’s
order is the adoption of standards which
call for an incompatible system which,

FM-TV, the

as admitted by all the parties inc]uding
the defendants and CBS, is less desirable
than a compatible system. Of. course,
the Commission’s position in this respect
is predicated upon its conclusion that no
satisfactory compatible system was
demonstrated, while the incompatible
system which it approved was satisfac-
tory. And the main argument against a
stay of the order is that incompatibility
is and will rapidly increase as the public
continues to purchase existing receivers.
As is stated in defendants’ brief, “The
grant by this court of an interlocutory
injunction will encourage the increased
sale of receivers requiring outside adap-
tion to receive CBS color transmission in
black and white. The difference between
this cost and the cost of adapting re-
ceivers at the factory is the price the
American public will pay if the Commis-
sion’s decision is finally upheld.” This
argument is based on the assumption
that the Supreme Court will sustain the
validity of the order. It ignores a con-
trary possibility. Certainly this court is
possessed of no such omnipotence, and
we doubt if the Commission is. Even if
the order was in effect, the owners of
existing receivers could not within the
next several months obtain the equip-
ment which would enable them to re-
ceive the authorized broadcasts. But
assume that they could and did so.
Where would the public find itself in the
event the order was held invalid by the
Supreme Court?

In our view, the public interest in this
matter has been magnified far beyond its
true perspective. We are even told that
this suit is a contest between television
manufacturers and the public on some
theory that it is to the financial gain of
the former to refuse and delay the manu-
facture of television sets capable of re-
ceiving the broadcast authorized. Any
merit in this contention, so we think, is
completely over-shadowed by what ap-
pears to be evident, that is, that the con-
test is mainly between two great broad-
casting systems for a position of advan-
tage in this rapidly developing field of
television.

Another reason why this order should
be stayed is the existing economic situa-
tion, recognized by Commissioner Sterl-
ing in his dissenting opinion, wherein he
stated, ‘“The problems confronting
manufacturers today in terms ol pro-
duction, procurement and manpower Lo

(Continued on page 28)
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RADIO SPEEDS RESTORATION OF NORMAL SERVICE AFTER FLOOD WATERS SUBSIDE

Use of FM Communication by

POWER UTILITIES

OHIO POWER COMPANY HAS 20 BASE STATIONS AND

218 MOBILE UNITS — By

O expedite the handling of line re-

pairs and service restoration prob-
lems, the seven-state American Gas and
Electric System, of which The Ohio
Power Company is a part, is equipped
with two-way radio facilities. The Ohio
Company alone has 20 base stations, 218
mobile units, one airplane set, and one
portable pack set. The entire American
Gas and FElectric System has 59 fixed
stations and 596 mobile units.

Expansion of Radio Use:

The first use of radio by the American
Gas and Electric System was inaugurated
in 1939. Two-way AM equipment was
installed to maintain contact between
headquarters and service trucks, to assure
priority on repair jobs. The radio-
equipped trucks were used principally for
the maintenance of distribution circuits
serving customers. Thus, the first main
stations were located in areas of greatest
customer concentration. These comprised
five 250-watt transmitters at Bellaire,
Canton, Shelby, Tiffin, and Kenton. In
1941, based on the success of the FM

*Communications Engineering Department, The
Ohio Power Company, Canton, Ohio.

1This installation was described in “2-Way FM
for Power Maintenance” by G. G. Langdon,

FM MacaziNg, May, 1941,

WILLIAM M. PHILLIPS*

system which had been installed by the
Connecticut State Police, we changed
over to FM.1

At that time, however, the very re-

U=

stricted use of radio permitted under the
emergency operating rules of the Federal
Communications Commission made it
very doubtful whether a utility could
justify further investment for expansion
of this equipment. Every man using
equipment had to be licensed by FCC.
Submission of birth certificate, finger-
prints, and proof of American citizenship
were required, and a written examination
had to be taken under an FCC inspector
at a time and place designated by the
commission. For Ohio Power employees,
this required a trip to Cleveland, Detroit,
or Pittsbuggh involving a man’s time,
meals, and transportation.

After the war, the utilities formed a
nation-wide organization to gather data
on this type of radio use, and to present
it to the I'CC. Subsequently, additional
channels were assigned lo this service,
and the rules were relaxed so that only
those men responsible for the actual
maintenance and repair of the equipment
were required to have radio operator
licenses. Under these favorable circum-
stances, Ohio Power and its affiliates im-
mediately expanded their use of radio
communication.

It is believed that the American Gas
and Electric System now has more two-
way FM radio facilities for service main-
tenance than any other power system. All
this equipment is operated at a frequency
of 37.7 mc.

The line and service trucks which are
equipped with two-way FM can com-
municate with each other at considerable
distances, and with some one of the base
stations from almost anywhere in the
service area of the system. Base stations
are of 50 to 250 watts output, while the

el
—th

RADIO DISPATCHING ELIMINATES THE NEED OF RETURNING TO HEADQUARTERS FOR NEW ORDERS
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RADIO IS USED FOR MAINTENANCE SURVEYS

mobile transmitters are 25- to 30-wall
types.

Tests have shown that the FM equip-
ment can communicate through man-
made and natural statie, including light-
ning storms, whereas communication with
AM systems is poor or virtually impos-
sible during lightning storms when most
needed by power utilities.

Value of Radio Communication:

Two-way communication has proved its
value in meeting emergencies, answering
trouble calls, restoring service, handling
routine maintenance, and improving
power service by reducing operating
expenses, traveling time, and service out-
age. Radio facilities of our sister com-
pany, Indiana & Michigan Electric Com-
pany, were given a real workout during
the severe sleel storm which struck its
service area in 1948. Wire-line telephone

DISPATCHING POSITION AT A FIXED STATION
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services were disrupted for as long as 12
days in some cases. During this time,
radio service had to handle instructions
to the field crews engaged in repairing the
damaged lines. By providing immediate
contact with mobile units, it eliminated
lost motion of returning to headquarters,
expedited requests for equipment and
assistance, and aaded dispatching of crews
and material.

On another occasion, Ohio Power ex-
perienced heavy sleet conditions in its ad-
joining Lima Division. Three crews in
radio-equipped trucks were dispatched to
Indiana to assist in repairing the storm
damage. 'This cooperation was possible
because the Ohio Company and the In-
diana & Michigan Electric employ the
samne frequency. Three other Ohio mobile
units, patrolling the Lima-Fort Wayne tie
line, were able to report directly to the
Indiana & Michigan on the effect of sleet-
melting current applied to that line.

Twice last year, the Lima Division had
severe service conditions—a tornado
and a sleet storm — which tested the FM
system under adverse conditions. The
base stations transmitted supervisory in-
structions to men on the line and serv-
ice trucks, making it unnecessary for
them to travel to supervisory headquar-
ters and back to the scene of action, thus
saving time and mileage.

For major disasters, mobile units can
be called in quickly from affiliated com-
panies. In that respect, the use of the
same frequency throughout the American
Gas & Electric System operates to great
advantage. Men and equipment can be
concentrated in a stricken area, and the
length of service interruptions is reduced
substantially.

Our sister company, Appalachian Elec-
tric, demonstrated the value of radio

EXAMPLE OF TORNADO DAMAGE THAT PUT A PREMIUM VALUE ON RADIO COMMUNICATION SERVICE
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RADIO INSTALLATION ON A REPAIR TRUCK

communication in restoring service when
power feed to either end of an 18-mile
line was automatically disconnected by a
ground somewhere on the line. This
interrupted service to one medium-sized
town and several coal mines. About half
of the 17 intermediate sectionalizing
switches were accessible by vehicle and a
short walk in dry weather, but the re-
mainder required considerable walking.
When the outage occurred, the opera-
tor of the attended line-terminal
promptly tried to close the oil circuit
breaker, but it reopened, indicating line
trouble between the terminals. Im-
mediately, the base-radio operator dis-
patched an operator to the unattended
switching terminal, instructed line-truck
crews in the vicinity of the trouble to
isolate it by opening two sectionalizing
switches, radioed foot patrolmen to locate
(Continued on page 32)
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for mulliplex operation, thereby adding
new requirements of telephone practice
to the problems of radio circuit design.

New Performance Requirements:

It is to this new kind of radio communi-
cations that much of the facilities of the
Radio Engineering Laboratories are de-
voted. Service requirements, modula-
tion bands, and operating frequencies
vary widely, but the end result called
for in the specifications is that the radio
circuit performance must be equal or
superior to that of standard multiplex
telephone terminal equipment. In other
words, the radio link must not be the
limiting factor of system performance or
reliability.

Here, for example, are some of the
specifications that are met in the REL
{ransmitter-receiver units:

MoburatioN FreQueENcy REspPoNSsE:
Plus or minus .5 db from 12 ke. to 120
ke., with no inflections. Response from
25 ke. to 12 ke. within plus or minus
MULTIPLEX FM DESIG I \'S 1 db of response of an R-C high-pass

filter having a time constant of 250
micro-seconds.

UNITS FOR 150 TO 900 MC., DESIGNED TO MEET AntpLirupe Distortion: RMS total of

TELEPHONE STANDARDS — By FRANK A. GUNTHER* ionics measures to 186 ke hol &

FIG. 2. DUPLICATE TRANSMITTERS AND RECEIVERS FOR 150-MC. RELAY OR POINT-TO-POINT USE

WO basic developments in radio

communication are beginning to
exert a strong influence on the electrical
and mechanical design of transmitters
and receivers. One is the use of radio
relay systems, comprised of successive
repeaters which multiply the effects of
signal deterioration or electro-mechanical
failures. The other is the use of radio
for point-to-point or relay links in wire-
line telephone circuits, where the radio
section must deliver performance which
meets established standards of multiplex
telephone practice.

Both these applications set up re-
quirements that are new to radio com-
munication engineers, whose efforts have
been devoted principally to mobile sys-
tems. The extent to which current cri-
teria of performance must be revised is
indicated by the quality of speech which
one hears in radio equipped taxicabs,
since it 1s typical of the mobile services.
The average person is surprised that
taxi drivers can understand anything at
all that is said in the brief messages.
No telephone subseriber would pay for
service that provided such a narrow mar-
gin of intelligibility. As for relay op-
eration, the speech would become com-
plete gobbledegook if it were put through
one repeater! Many point-to-point

; Q‘ﬁp\ o0y
ool
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*Vice President, Radio Engineering Laboratories,
Inc., 36-40 37th Street, Long Island City 1, N. Y

FIGS. 2, 3. REAR VIEWS OF A 150-MC. TRANS-
MITTER AND TWO RECEIVERS ON ONE RACK
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single tones lying between 12 ke. and 60
ke. applied at test-tone level.

InterMobuLAaTION: Level of the A
minus B tone at the receiver output not
exceeding a level of —60 dbm for any pair
of tones applied at test-tone level, and
lying between 12 ke. and 120 ke.

System Noise: Unweighted noise out-
put of the receiver not exceeding a level
of —65 dbm per 3-ke. interval from 12 ke.
to 120 ke, with an RI signal applied to
the receiver not smaller than 65 db be-
low 1 watt.

SECULAR  TRANSMISSION  STABILITY:
Test-tone transmission from 12 ke. to
120 ke. must show a gain of 20 db plus
or minus 1 db from transmitter input
to receiver oulput during a period of 3
months, while operated within nominal,
specified ranges of ambient temperature
and primary power.

The foregoing examples of perform-

LA

ance specifications are sufficient to illus-
trate the difference between the require-
ments for radio apparatus used in con-
junction with telephone channelizing
equipment and conventional simplex
communication types.

Standard Radio Units:

Typical REL equipment for multiplex
service is shown in the accompanying il-
lustrations. Design details vary of course,
in accordance with the number and
quality of the circuits to be multiplexed,
and special features such as automatic
fall-back to standby units, time-delay
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starting of the standby units, and super-
visory circuits.

Standard equipment is designed as a
t-terminal network, equivalent to two
pairs of wires, one for transmission and
one for reception. Operation may be at
frequencies in the bands around 70, 150,
450, and 900 me. Output power is 25
watts at 70 or 150 me., 15 watls at 450
me., or 8 watts at 900 me. Amplifier
units of 100 watts outlput are available

&
-
-

FIGS. 4, 5, 6. FRONT AND TWO REAR VIEWS OF
THE 900-MC. TRANSMITTER FOR USE WITH STAND-
ARD TELEPHONE CHANNELIZING EQUIPMENT

for 70 and 150 mec., or 80 watts for 450
nie,

Corner reflectors of 10 db gain over a
standard dipole are employed as an-
tennas for the lower frequencies, and
parabolas with 15 to 27 db gain for the
ltigher frequencices.

It is interesting to note that tube types
have been selected to be interchangeable
with those in the Airinc ruggedized series.

Each of the transmitter-receiver units
is designed to give performance exceed-
ing the specifications for use with stand-
ard telephone channelizing equipment.
To achieve the required operating char-
acteristics and stability over long periods
of time in the field, continuous-wave FM
direct crystal-controlled circuits were de-
veloped. The heart of the system is the
REL Serrasoid modulator.*

This provides:

1. Extremely high signal-to-noise ratio,

2. Very low distortion, permitting the
use of a substantial number of repeaters,

3. Long-time stability, made possible
by the fact that no tuned circuits are em-
ployed in the modulator proper.

Because of the low noise and low in-
herent distortion in the relay units, de-
modulated signals from the receiver are
used to modulate the associated trans-
mitter. Thus, drop-outs can be taken
off at any relay point. This is an impor-
tant advantage over RF repeater ecir-
cuits, particularly in systems where chan-
nels are used for transmitters and receiv-
ers installed at relay points for commu-
nication with mobile units, as in the case
of oil and gas pipe-line systems. When
RF repeaters are employed, drop-outs

are gencrally considered impractical be-
cause of the expense for added equip-
ment, supervision, and maintenance.

150-Mec. Equipment:

Fig. 1 shows a typical 150-me. installa-
tion for multiplex point-to-point or relay
service. The left and center cabinets
are 100-watt transmitters, the latter
equipped with a changeover panel for
standby operation. The cabinet at the
right contains 2 receivers and a change-
over panel.

There is a rear view of the lransmitter
in Fig. 2. The high-voltage power supply
is located at the bottom, with the low-
voltage supply on the panel above. Next
are the changeover and control panels.
The panel at the top carries the audio

1 “A Simplified Modulator for FM" by James R.
Day, FM-TV, January, 1949.
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input, Serrasoid modulator, and multi-
pliers. Additional multipliers and the
intermediate power amplifier are on the
next panel, with the final output ampli-
fier below.

In case of failure in the first trans-

panel, with duplicate power supplies at
the bottom.

900-Mc. Equipment:

Views of the 900-me. transmitter will be
seen in Figs. 4, 5, and 6. The audio in-
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FIG. 7. LEFT, THE 900
MC. RECEIVER, DESIGNED
FOR MULTIPLEX TELE-
PHONE CIRCUITS, CAN BE
USED FOR RELAY AS WELL
AS POINT-TO-POINT COM-
MUNICATION SERVICES

2C39A operating as a doubler. Fig. 5
shows the rear with the covers and the
two blowers in place.

Circuit functions are indicated by the
following list of tubes:

Mod. Amp. 6AK5 Amp. 6AKs5
Mod. Amp. 5670 Doubler 5763
Subearrier Ose. 6AK5 Doubler 5763
Dise.Pulse Shaper 5670 Tripler X9903
Sawtooth Gen. 5670 Tripler 2C39A
Phase Shifter  6AK5 Doubler 2C39A
Doubler 6AK5 Reg. VR105
Amp. 5670 Reg..  VRI105
Het. Crys. Ose. 5670 Rect. 2)5U4G
Mixer 5670 DBias Reg. 6A57

Although both the transmitter and
receiver are installed in cabinets, they
were photographed in shipping frames.

FIG. 8, ABOVE. REAR
VIEW OF THE 900-MC.

mitter, the second is cut in automati-
cally. Application of the high voltage is
delayed, however, to allow time for the
filaments to reach operating temperature.

Fig. 3 shows the rear of the receiver
cabinet. The first receiver is divided
between the two top panels, and the
second between the third and fourth
panels, Next below is the changeover

January 1961—formerly FM, and

RECEIVER SHOWS THAT

THE MECHANICAL DESIGN

IS RELATIVELY SIMPLE IN
ITS ARRANGEMENT

FIG. 9, LEFT. REAR OF

THE RECEIVER, AS IT

APPEARS WITH THE DUST

COVERS IN PLACE, AND

MOUNTED ON A SHIPPING
FRAME

put, Serrasoid modulator, and first multi-
pliers are carried on the second panel
down. Just below is the heterodyne
panel, which also carries additional
multipliers. Details of the top panel are
shown in Fig. 6. Input to the 9903X
1st tripler is at 50 mc. This feeds a
2C39A 2nd tripler, the output of which
is at 450 mc. The output stage is a

M Rapio-ErLeEcTrONICS

The receiver, Figs. 7, 8, and 9, com-
prises three panels, of which the bottom
is the power supply. The center panel
has the head-end circuits. At the left in
Fig. 7 are two tuned-cavity preselectors,
followed by the mixer, oscillator chain,
and Ist IF stages. The 2nd IF stages,
limiter, detector, and audio stages are at
the top.

Following is the list of tubes:

1st Mixer 1N21B Limiters 2) 6AKS5
Het.Crys.0sc.5670 Disc. Driver 6AKS
Tripler 6J6 Detector 6AL5
Tripler 6J6 Mod. Amp. 2) 6AK5
Doubler 6J6 Mod. Amp. 5670
1st IF 2) 6AB4 Carrier Relay 6AKS5
1st IF 6AKS5 Loop Test Osc. 6AKS5
9nd Mixer 5670 Plate Rect. 5U4G
2nd IF  3) 6AKS5

Total amplification in this receiver is
above 150,000 times from the antenna
terminals to the limiter, with a tuning
stability of == .001% in an ambient tem-
perature range of 0 to 45° C.
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IT would require surpassing clairvoy-

ance to attempt to predict what 1951
holds in store for the mobile radio world.
It is an understatement to say that the
vear opens on a down-beat. Manufac-
turers’ delays in deliveries of new equip-
ment are growing longer—two and three
months in many cases. A shortage of
parts and tubes is already being felt in
certain sectors of the country, principally,
it appears, on the West Coast. Defense
contracts will almost inevitably slow up
manufacturer experimentation in the use
of the higher bands and chaunel-splitting
work in the lower bands.

FCC’s Solicitous Attitude in '46:

The FCC’s 1950 record in the mobile
radio field is not such as to inspire any
confident predictions either. The Com-
mission’s recently announced policy with
respect to 60-kc adjacent-channel opera
tion by common carriers in the 152-me.
mobile radio band offers an illustrative
case in point. It was the practice of
previous Commissions to endeavor scru-
pulously to protect the investment in
mobile radio equipment, the use of which
it had previously authorized. For exam-
ple, when the Commission of 1946 was
considering a new plan for 20-ke. separa-
tion in the 30-mec. band, the attitude
that governed FCC approach to the
problem at that time can be gleaned from
the following extracts from the public
notice accompanying its proposal:

“This proposal, as it is incorporated
herein, or as it may be modified as the
result of the oral argument which will be
held on December sixteenth, 1946, will
become eflfective on January 1, 1947
Licensees operating equipment now in
use which is incapable of meeting the re-
quirements of a 20-ke. channel width, in
general, will be permitted to continue to
use their existing equipment for the re-
mainder of its normal life expectancy,
but in no case after July 1, 1953. . .

“The foregoing time schedule of effec-
tive dates and compliance with the serv-
ice-allocation plan proposed has taken
into account these factors as they relate
to the life expectancy of radio equipment
for mobile services, and thereby the
Commission has indicated its intent to
allow the full utilization of equipment

* 1707 H Street, N.W., Washington, D. C
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which now is in operation or which has
just been purchased. The Commission
recognizes that many of the services
affected by this proposal are not in a
position to be able to purchase new
equipment immediately and is therefore
proposing this liberal implementation
policy.”

Changed FCC Attitude in ’50:

What happened when the 1950 Commis-
sion considered the subject of 60-ke.
adjacent channel operation by common
carriers in the 152-me. band? The Com-
mission’s proposal was made effective six
weeks after its final report was released.
Operators who had purchased equipments
incapable of 60-ke. channel separation
operation weren’t even accorded the op-
portunity of oral argument on the pro-
posal.

The technique employed to elide oral
argument in that proceeding was as novel
and disturbing as the substantive result
reached. This is the FCC explanation:

“None of the parties filing comments
herein has requested oral argument on
the proposal. Regardless of the absence
of such a request, it is our practice to
hear such argument where it appears nec-
essary or desirable that we undertake
such procedure before making a decision.
However, in this case, it does not appear
that oral argument would serve any use-
ful purpose. The parties have clearly
expounded their views in their comments.
Moreover, a careful study of the com-
ments shows that there is really no basic
disagreement on the proposition of pro-
viding now for adjacent channel assign-
ments. The adverse comments are,
rather, concerned with such questions as
whether, and to what extent, an amor-
tization period should be established for
the retirement, of non-conforming equip-
ments, and the policies to be followed in
assigning to carriers the two additional
channels which will be derived as a result
of adoption of the policy.”

This statement is to be posed against
the prior public notice of the Commission
with respect to its proposal, which
stated:

“The Commission will consider all
comments that are received before taking
final action in the matter, and if any
comments are submitted which appear to

warrant the holding of oral argument be-
fore final action is taken, notice of the
time and place of such oral argument will
be given interested parties.”

The FCC’s statement in its final report
that any oral argument regarding the
proposed change in miscellaneous com-
mon carrier channel assignments would
serve no useful purpose therefore suggests
that in such important matters as chan-
nel assignments for an entire service in
the mobile field, the Commission’s view
is the controlling one and subject to
change without opportunity for oral
argument on the need for a transitional
period.

Effect on Manufacturers:

The effect of sudden changes in channel
assignment policies can be as disastrous
to manufacturers. The Commission’s
pronouncement in its common carrier de-
cision pointed out that “it should be care-
fully noted that, after the effective date
hereof, we shall not issue authorization
for the installation of new or additional
equipments in this service where such
equipments are not capable of satisfac-
tory operation on an adjacent channel
basis, except where it may be shown that
the service requirements of a particular
area may not reasonably be expected to
require the use of adjacent channels in
the foreseeable future.” This has closed
out the new-equipment market in large
cities to all but those manufacturers who
have adajacent-channel equipment avail-
able. Whether the other manufacturers
will be in position to change over their
models under present defense conditions
15 not known.

The result reached and, equally impor-
tant, the procedures employed in this
common carrier case to elide oral argu-
ment cannot fail to elicit a feeling of
apprehension in mobile radio cireles gen-
erally. That feeling, furthermore, is not
allaved by any brief statement that the
position of the objectors to a drastic
Commission proposal is clear and is
understood. Though the written state-
ment of position failed to persuade, the
oral statement with the opportunity
afforded of a direct exchange between the
parties and the members of the Commis-
sion might. Following oral argument, the
proposal for 20-ke. channel assignments
in the 80-mc. band was not adopted.

Although the new procedure employed
satisfied the requirements of the Admin-
istrative Procedures Act, it is a little dif-
ficult to understand why any two broad-
cast stations that would like to have a
particular assignment in Four Corners
Village are entitled, before adverse de-
cision, to a hearing plus oral argument
before the Commission, while channel
assignments for an entire mobile service

(Concluded on page 37)
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NEWS PICTURES

1. Mobile radio communication played
a major part in restoring electricity to
more than 100,000 customers whose serv-
ice was cut off after 90-mile winds, ac-
companied by rain, sleet, and snow, top-
pled line poles and blew hundreds of
trees on the wires of the Niagara Mo-
hawk Power Corporation. Repair crews,
dispatched by the company’s GE radio
system restored service to almost every
customer within 5 days, a record for
such extensive damage.

2. A part of the newly-installed ma-
chines for exhausting 24-in. TV picture
tubes, now operating at Sylvania’s Sen-
eca Falls plant. Each machine costs up-
wards of $200,000, processes 20 tubes at
a time.

3. Broadcast engineers and consult-
ants, gathered at an RCA symposium on
TV antennas, inspected the units to be
assembled on the Empire State Building.
Included in this group are: E. C. Tracy,
RCA; R. N. Harmon, WRS Washington;
P. B. Laeser, WTMJ Milwaukee;
Charles Singer, WOR New York; Ben-
jamin Wolfe, WAAM Baltimore; H. L.
Dubrowski, WATV Newark; C. J. Nop-
per, WMAR Baltimore; Albert Preisman,
Washington; and Richard Newman,
James Lavorn, and E. S. Clammer, of

RCA.

4. These two compatible RCA re-
ceivers represent a year’s progress in TV
color reception. Circuits have been sim-
plified, controls increased in stability and
reduced to two in number, tube compli-
ment cut from 100 to 43, and definition
and color values improved, with the
number of phosphor dots stepped up
from 350,000 to 600,000.

5. With this lighting control installa-
tion at the New Theatre, in London, one
operator can control 144 circuits from a
back-stage position where he has a direct
view of the action. Three-position
switches and miniature dimmers provide
remote regulation of electronic lighting
controls installed under the stage.

6. As a part of its FM program promo-
tion, CJSH-FM at Hamilton, Canada
gives local listeners a chance to meet im-
portant people. At the mike in this pic-
ture is Barbara Ann Scott, World and
Olympic figure-skating champion.

7. New FM studios at the Providence
Journal’s station WPJB are literally
mounted on springs. as this view of the
construction shows. Purpose is to isolatc
the studios from vibration set up in the
building by printing presses on the lower
floor.

8. RCA has designed this assembly
of high-gain RF amplifiers for multiple-
outlet TV installations. Using individual
amplifiers for each channel, as many as
350 receivers can be tuned to the same

program.

9. A miniature magnetron tube has
been developed by GE for UHF televi-
sion receivers and other oscillator ap-
plications at 30 to 900 mec. Continuous
output is rated at 250 milliwatts, making
it suited to communications equipment.

10. This amplifier is produced in kit
form, with a choice of two output trans-
formers, by Triad Transformer Mfg.
Company, 2254R, Sepulveda Boulevard,
Los Angeles 64. Rated at 10 watts out-
put, it includes features that make it
suitable for hi-fi installations, including
a preamp for magnetic pickups.
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Test Procedures for Checking Performance of

VIBRATOR POWER SUPPLIES

VIBRATOR LIFE CAN BE EXTENDED GREATLY BY MAINTAINING THE ASSO-
CIATED CIRCUITS IN PERFECT OPERATING CONDITION — By MILTON S. ROTH*

HE least appreciated and most ma-

ligned section of mobile radio equip-
ment is the vibrator which supplies high
voltage DC to the tubes of the receiver
and, in some cases, to the transmitter
tubes.

Since vibrators are expendable, they
are equipped with pins to plug into con-
ventional sockets. Thus, since it is easy
to replace a vibrator, there is a natural
tendency for maintenance men to as-
sume that trouble m the plate-voltage
supply is due to failure within the vi-
brator.

In other words, the fact of vibrator
failure is generally accepted, without
giving any consideration to the cause
which may be entirely external to the
plug-in unit itself. Thus the vibrator, as
a means of providing high-voltage DC
from a G-volt storage battery is often a
victim of the ease with which it can be
replaced!

If, on the other hand, vibrators were
made so that circuit connections were
soldered to lugs, maintenance men would
check through the entire power supply
circuit to locate the cause of failure. It
might be said that the manufacturers
gain in volume of sales because it is so
much simpler to replace a vibrator than
to find out why it failed. That philosophy
doesn’t hold, however. Much costly re-
search has gone into the improvement of
vibrator designs for the purpose of in-
creasing their useful life. Nevertheless,
a much superior design may last no
longer than a short-lived type if there
are faults in the associated circuits that
are not corrected

A vibrator is only an intermediate ele-
ment between a primary source of DC
voltage on one side, and a transformer-
rectifier-filter circuit on the other. The
life-expectancy in number of actual oper-
ating hours is only realized when input
and output conditions are maintained
within rather close limits. An examina-
tion of these conditions brings out infor-
mation which should be known to every
maintenance man who handles communi-
cation equipment.

Basic Vibrator Types:

Fig. 1 illustrates two conventional types
of vibrators. Essentialy, this component
is an electrical switch with a spring

* The Radiart Corp., 357 W. 62nd St., Cleveland,
Ohio.
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tuned to vibrate at a specific frequency,
as specified by the manufacturer of the
transmitter or receiver. This is usually
115 cycles, but 100, 130, 140, 150, and
180 cycles are used in some equipment.
Through lack of essential replacement
data, it sometimes happens that vibra-
tors of an incorrect frequency character-
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FIG. 1A,
AND FIG. 1B,

SHUNT-COIL VIBRATOR CONNECTIONS,
DRIVING-COIL CONNECTIONS

istic are bought, for mobile radio equip-
ment.

TEST NO. 1: If a new type of vibrator
does not function properly, check the
manufacturer’s data to make sure that
it 1s the correct type recommended for
the equipment.

The small magnet that drives the ar-
mature may be connected in either of
the arrangements shown. The driving-
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FIG. 2. IF A NEW VIBRATOR STICKS, ONE OF
THESE CIRCUITS WIiLL PROBABLY START IT

coil circuit, used in some original-equip-
ment vibrators, requires a hot A lead to
the vibrator socket, and can be used
only with a socket so wired. A shunt-
coil type does not require the hot A lead,
but can be used with such a connection.
Consequently, replacement vibrators em-
ploy the shunt-coil circuit almost exclu-
sively.

Storage Battery Voltage:

1t should be perfectly obvious that
such a device as the vibrator of a power
supply can deliver its rated performance
only within certain limits of battery volt-
age. The 6-volt rating of a storage bat-

FM-TV, the

tery is liable to be anything but 6 volts
under load conditions.

On a police cruiser, the radio transmit-
ter may be operated only a few minutes
out of 24 hours, and it might be assumed
that the load on the storage battery
would be very light. However, low cruis-
ing speeds limit the charging rate of the
ordinary generator, and frequent stops
and starts, plus the continuous operation
of the receiver, add up to sufficient drain,
particularly during winter months, to
drop the battery voltage below the value
required to operate the vibrator properly.
Then the vibrator may seem to stick
when, actually, the voltage is too low to
start it.

This condition may continue until the
battery goes dead. Often, the remedy
apphed is a readjustment of the genera-
tor which may result in applying an ex-
cessive voltage to the vibrator, and dam-
age to the contact points.

If another make or type of vibrator is
substituted, it may seem to work better
under these abnormal conditions, but it
may fail when the battery voltage is
brought up or down to its proper rating.

TEST NO. 2: When a vibrator fails in
service, the first check should be made
on the battery voltage at the radio
equipment under full load conditions. Do
not measure voltage at the battery.

Failure to Start:

A new vibrator, of the correct type, may
fail to start when it is first plugged in.
Sometimes a film forms on the contacts
during the period between manufacture
and final use, particularly if the unit is
stored in a damp place. Once the vibra-
tor is started the film breaks down and
causes no further trouble, unless it is
taken out of service and stored away
again.

There would probably be no trouble
from this source if, when the vibrator
is first plugged in, the full 6 volts were
applied to the magnet winding. Actually,
the cold tube heaters draw a heavy start-
ing current which drops the voltage on
the vibrator to about 4.5 volts. So, in-
stead of starting instantly, the reed is
pulled over slowly, and the film on the
points is not broken down. However, one
of the following methods will start the
vibrator:

1. Plug in the vibrator, switch on the
receiver (or keep the transmitter turned

JournaL of Rapio COMMUNICATION



on) for at least 30 seconds. Then switch
on and off several times.

2. If that does not start the vibrator,
connect 1t to a 6-volt battery or to 110
volts AC, as in Fig. 2. One side must go
to the reed contact R of the vibrator, and
the other to the vibrator point P or P,
whichever closes the circuit through the
actuating magnet. When the vibrator
starts, keep it running for about 80 sec-
onds. Two minutes of subsequent op-
eration in the equipment will clean the
contacts, and make the unit ready for
service.

Excessive Current Drain:

Any one of several faults external to the
vibrator may cause excessive current to
be drawn, thereby shortening the life of
the vibrator. Principal trouble spots are
indicated in Fig. 3. One most likely cause
is cxcessive leakage in electrolytic con-
densers across the B supply, due to aging.
Or an output tube may be drawing a
heavy current due to being gassy, or be-
cause a defective cathode resistor or a
shorted by-pass condenser has caused
loss of bias.

TEST NO. 3: The amount of current
drawn by the vibrator varies with each
type of mobile transmitter and receiver.
The nominal value should be determined
for equipment operating properly, with
6 volts from the battery under load con-
ditions both with the vibrator plugged in,
and removed from the equipment. Then,
when a vibrator appears to be defective,
or wears out too quickly, the vibrator
current should be measured, and com-
pared with the nominal value.

Oscilloscope Tests:

The most complete information about
vibrator performance can be obtained
with an oscilloscope. Presentations of
the wave forms of the current and volt-
age disclose more information on the per-
formance of the vibrator and its asso-
ciated circuits than can be obtained by
the usual meter testing methods. A sim-
ple setup for this purpose will pay for
itself many times over.

TEST NO. 4: To check the voltage
wave, connect the oscilloscope as in Fig.
4. If the conditions are normal, the pre-
sentation will be similar to wave A when
the radio equipment is switched on, with
very little change after the tubes are
warm and the full load is applied. Wave
B is an indication that the vibrator is
worn, or that the buffer does not have
sufficient capacity.

TEST NO. 5: Other checks can be
made by connecting the oscilloscope as
in Fig. 5, to show the current wave. This
will be similar, under normal conditions,
to the wave shown in Fig. 5A. The suc-
cessive pulses are set up as the vibrator
contacts feed each side of the trans-

former primary alternately. Therefore,
the pulses should be of the same height,
indicating a balanced load.

If one half of the transformer primary
is open, no current will flow when the
corresponding vibrator contact is closed,
and the wave form will be similar to that
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FIG. 3. THE PRINCIPAL SOURCES OF TROUBLE
EXTERNAL TO THE VIBRATOR ARE SHOWN HERE

shown in Fig. 5B. Under this condition,
the output voltage will be nearly normal,
but the life of the vibrator will be short-
ened substantially.

If the open side of the transformer
winding happens to be in that portion
of the circuit carrying the energizing

FIG. 4. THE OSCILLOSCOPE CONNECTIONS USED
TO CHECK THE VOLTAGE WAVE OF A VIBRATOR

When one half of the transformer sec-
ondary is open, or if one plate of the rec-
tifier is not conducting, the current wave
form will have the appearance of Fig.
5C, since only one set of points is loaded,
while the other is carrying the magnetiz-
current to the shunt magnet coil, the
vibrator will not operate at all.
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FIG. 5. CONNECTIONS FOR CHECKING CURRENT
WAVE, AND TYPICAL TYPES OF WAVE FORMS

ing current. This situation also reduces
vibrator life.

Weak emission to one rectifier plate,
or high resistance at one set of vibrator
contacts produces a wave as in Fig. 5D,

where pulses are alternately high and low.
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Replacing a buffer condenser with one
that has a capacity greater than the cor-
rect value causes peaks at the front of
each pulse, similar to these shown in Fig.
5E. The result is hum in the loudspeaker,
and a shortened life for the vibrator.

Sometimes, through a confusion of
type numbers, a vibrator is used that
las an operating frequency lower than
the required value. In such a case, the
conlacts stay closed so long that satura-
tion occurs in the power transformer.
This produces a current wave form with
a curved top, as in Fig. 5F.

Buffer Condenser Trouble:

The most frequent failure associated
with a vibrator occurs in the buffer con-
denser. This condenser takes a high
voltage and must withstand harder serv-
ice than any other in mobile equipment.
Since 1t has a direct effect on vibrator
performance, replacing the buffer when-
ever a vibrator is replaced has become
standard practice in servicing mobhile
units, as a matter of preventive main-
tenance. That is because bhuffer condens-
ers cannot be depended upon to outlast
two vibrators.

Longer Vibrator Life:

This review shows clearly 1) that short
vibrator life is generally due to faults
external to the vibrator itself and 2) the
importance of checking circuit conditions
before replacing a vibrator that has not
delivered normal life expectancy. It is
easy to plug in another unit, but it, too,
will not give the full number of operat-
ing hours if the defect in the associated
circuits is not corrected.

One final word: The useful life of a
vibrator in a transmitter power supply
must not be measured from the time it
is plugged in until it finally quits, but by
the number of hours the transmitter is
on the air. These units seem to last
longer in some types of service than in
others. Actually, the difference lies in
the fact that the mobile transmitter may
be used very frequently, as in the case of
taxi radio, or rather infrequently, as in
police communication.

Any comparison of vibrator life in mo-
bile communication service must not
only be made between installations using
the same make and type of equipment,
but under identical conditions of trans-
mitter and receiver use. For example,
comparisons should not be made between
vibrator performance in a taxicab and a

supervisor’s car.

Probably the most accurate check on
comparative life would be to install new
vibrators in each of two cars, and switch
them back and forth from one car to the
other each day. The information thus
obtained might well show a profit on the
effort involved.
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450-MC. MOBILE RADIO TESTS

DIRECT COMPARISON TESTS IN NEW YORK CITY SHOW BETTER PERFORM-
ANCE AT 450 MC. THAN AT 150 MC.—By A. J. AIKENS AND L. Y. LACY*

ROM theoretical considerations it had

been predicted that frequencies as
high as 450 mec. might be useful for pro-
viding mobile telephone service. In order
to determine whether such frequencies
could be used for telephone transmission
to vehicles in urban areas, a series of
tests was undertaken with measuring
equipment located in a test automobile
and with transmitting equipment atop
the Telephone Building at 32 Avenue of

* Bell Telephone Laboratories, Inc., 463 West St.,
New York City. This paper appeared originally in
the Proceedings of the I. R. E., November, 1950.

the Americas, New York, circled in Fig. 1.

An FM transmitter operating at 456.-
090 mec.! was located on the roof of the
Telephone Building. Bandwidth and fre-
quency deviation of the system were
made the same as in the present 150-mc.
system (i.e., =10 radians at the final
frequency) wherein the transmitter is
also located on the roof of the Telephone
Building. Both antennas were about 460
ft. above street level. The effective ra-

LThe actual test frequencies of 456.090 and 152.63
mc. have been rounded off to 450 and 150 mec. for
convenience in this discussion,
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COMPARATIVE TRANSMISSION DATA AT 152 AND 456 MC. IN THE NEW YORK CITY AREA

diated power of the 450-mc. system was
equivalent to about 100 watts from a
coaxial dipole (24 watts actual power
plus 6-db antenna gain). Direct compar-
ison tests were made between the experi-
mental system and one of the channels
of the regular 150-mc. system, which uses
a coaxial dipole antenna radiating about
200 watts. Effective radiated power was
thus about 3 db less at 450 mec. than at
150 mec.

Both transmitters were modulated si-
multaneously by the same speech source
and were adjusted for equal phase devia-
tion maxima of about =10 radians at the
final frequency. The speech sources were
from talkers using standard telephone in-
struments. The volume was regulated
to =4 vu by regular mobile radio-tele-
phone control terminal equipment. Ar-
rangements were provided for removing
modulation during noise measurements.

The experimental 450-mc. receiver con-
sisted of a radio-frequency preamplifier
and mixer, the mixer output being fed
into a standard Western Electric 88B
mobile radio receiver operating at an in-
put frequency of about 160 mc. A stand-
ard 38B radio receiver was used directly
for the 150-mc. tests so that the band-
widths of the receiving systems, which
are determined entirely by the 38B radio
receivers, were closely comparable for the
450- and 150-mc. tests. The noise figures?
for both receivers were measured as
about 8 db; this value implies good re-
ceiver design and alignment.

A survey was made of reception at
both frequencies in a car equipped with
quarter-wave whip antennas. At many
locations in Manhattan, at some points
in the Bronx, and at a few spots in West-
chester County, the strengths of the RF
signals across the radio receiver inputs
were measured, as well as the AF signal
and noise outputs of the two receivers;
the same AF modulation was used in- the
two transmitters. On a separate series
of test runs, judgments of circuit merit
were made at several locations by four
different observers. All measurements
were made with the car in motion at
normal driving speed.

Comparative Results:

The RF signal strengths and -circuit
merits found in Manhattan are shown

“in Fig. 1. Signal strengths are given in

the form of equal-signal contours, ex-

Q_T— Friis, ‘“Noise Figures of Radia Receivers,"
Proc. I. R. E., pages 419 to 422, July 1944,
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pressed in db above 1 microvolt across
the radio receiver inputs. Circuit merits
are shown by circles with numbers inside
them.

The scale of circuit merits is as follows:

MEgRr1TS DescripTiON
Y ccoodibooan reoeoingooas Excellent
O s Good
SER L Just commercial
O N vy (. o Poor
| —— Hopeless

The signal strength contours must be
interpreted in a rather special way. Each

received signal at the car at 450 mec. was
about 4 db weaker than at 150 mc.

This is an overall average for urban and
suburban locations at distances greater
than about 2 miles from the transmitters.
At shorter distances, the difference in
vertical directivity of the two transmit-
ting antennas tends to depress the 150-
me. signals.

Difference in radiated power accounted
for 3 of the 4 db. Close correspondence
of the average received signals, when
taken on an equal radiated power basis,

below the corresponding 150-me. values.

Performance of the radio circuit also
depended on the ambient RF noise. In
many locations in Manhattan, and at all
the test points in the Bronx and in West-
chester County, measurements were
made of the amount of RF signal re-
quired to override ambient noise and pro-
duce a specified audio signal-to-noise
ratio at the receiver output. On the
average, 10 db more RF signal was re-
quired at 150 mec. than at 450 me. Test
car ignition noise was suppressed.
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FIG. 3. AT 12 TO 28 MILES, IN ROLLING SUBURBAN COUNTRY, AVERAGE DIFFERENCE WAS ABOUT 23 DB AT BOTH THE TEST FREQUENCIES EMPLOYED

value represents an average over a dis-
tance of 200 to 300 ft. On the perimeter
of Manhattan, the values noted represent
the signals received on West Street below
792nd Street, on Riverside Drive between
72nd Street and 125th Streeet, on the
Henry Hudson Parkway above 125th
Street. and on South Street and the
East River Drive on the other side of
Manhattan. Inland, however, the values
represent the signal strengths found on
east-west streets in the middle of the
blocks. These signal strengths are of
interest because they are measured in
the spots to which transmission is most
likely to be marginal. It was observed
that the received signals averaged about
15 db higher at both frequencies on the
inland north and south avenues than in
adjacent crosstown streets. This latter
detail is not shown on the contour maps.

Comparison indicates that the average

indicated little difference in the net effect
of city buildings at the two frequencies.

In tests at 21 suburban locations in the
Bronx and Westchester, on parkways
and numbered routes, from 13 to 26
miles from the transmitter, the received
signal voltage averaged the same at the
two frequencies on the basis of equal
radiated powers; individual values at 450
mec. ranged from 8 db above to 14 db
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FIG. 4. DATA FROM THE MANHATTAN TESTS
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The factors of signal strength, ambient
noise, and signal fluctuations are all com-
bined in the judgment of circuit merit.
Judgments of circuit merit were made at
several locations in Manhattan. As noted
in Fig. 1, the circuit merits at the two
frequencies were estimated to be about
the same (4 observers). This indicates
that for equal transmitted powers, the
reception would have been slightly better
at 450 mc. than at 150 mec.

All of the factors taken together tend
to confirm the expectation that trans-
mission at the higher frequency would be
suitable for mobile telephone coverage in
large cities.

Comparison with Computed Values:

The test results are compared with com-

puted received signal voltage across a

100-ohm receiver in Figs. 2 and 3. The
(Continued on page 34)
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DECISION ON COLOR
(Continued from page 16)

meet the demands of national defense
are serious ones. . . . It is well known
that there are serious shortages of tubes
and resistors as well as basic materials.
. . . Moreover, in many instances indus-
try has been required to divert its TV
engineering experts to problems of pro-
duction for defense because of the close
relationship of TV techniques to radar
and other eleetronie devices the govern-
ment requires.” It is a matter of com-
mon knowledge that the situation thus
deseribed becomes more acute with each
passing day, and the prospects are that
it will be far worse before it is better. Tt
is hardly conceivable that either the
Commission or the government would
under such circumstances desire, much
less insist, that the order in controversy
be made effective.

Our purpose is to restrain the effec-
tive date of the order until the aggrieved
parties have had an opportunity to per-
fect an appeal to the Supreme Court.
Therefore, the temporary restraining
order heretofore entered will remain and
continue in force until April 1, 1951, or
until terminated by the Supreme Court.

And we re-adopt the findings heretofore
made in support of the continuation of
such order.

A summary judgment will be entered
in favor of the defendants and against
the plaintiffs, and the complaint dis-
missed. No testimony having been
heard or considered other than the
record made before the Commission, no
findings are required in support of such
judgment.

Judge La Buy Dissented:

It is conceded by all and it is selfevident
that the best system of color television is
a compatible one; that is, a system re-
quiring no change whatever in existing
receivers for the reception of black and
white as well as color pictures. Indeed,
compatability is the coveted goal of all
engineers and scientists engaged in the
television industry.

In its order of October 11, 1950 (F3),
the Commission stated:

“. . . that the state of the television
art is such that new ideas and new in-
ventions are matters of weekly, even
daily occurrence; . . .”

And again, in recognizing the rapid
developments in the field, the Commis-
sion said (B92, First Report) :

AUDIO EQUIPMENT
(Continued from page 15)

diamond points are available for these
pickups. The frequency characteristic of
the BBC version is flat within =1 db
to 10 ke.

The Decca XMS Pickup:

This is of the half-rocker needle-arma-
ture type, views of which are given in
Fig. 7. A sapphire stylus is employed
in a single piece with the suspension, re-

FIG. 6. THE MOVING ELEMENT OF THE PICKUP
NOW USED IN ENGLAND BY THE BBC STUDIOS

quiring that the suspension and needle be
changed after 500 to 1,000 playings. The
point load is 8 grammes. Separate plug-
in interchangeable heads are provided
for 33 1/3- and 78-RI’M discs. The out-
put voltage is approximately 180 milli-
volts across a 4,000 ohm coil, at 1,000
cycles on a 78-RPM recording. The
upper resonance is claimed to be in the
region of 15 to 17 ke., making the re-
sponse curve flat within 1 db up to 10 ke.
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“The third matter we refer to is the
possibility of new color systems and im-
provements in existing color systems
which have been informally called to
our attention since the hearings closed.
Of course, these are not matters of record
and cannot be relied on in reaching a
decision unless the record is reopened.
In considering these developments the
Commission is aware that the institution
of these proceedings stimulated great
activity in the color field and that since
fundamental research cannot be per-
formed on schedule, it is possible that
much of the fruit of this research is only
now beginning to emerge. . . .”

Commissioner Sterling, dissenting with
what he characterised the “premature
action taken by the majority,” also
stated among other reasons for his dis-
approval of the action of the Commis-
sion “new developments came fast in the
closing days of the hearing and immedi-
ately thereafter.” Commissioner Hen-
nock, who also disagreed with the Com-
mission’s speedy action, expressed her
views as follows,

“. . .in the light of the progress made
in the development of color television
since the start of the instant proceeding,

(Continued on page 30)

welllos Bk

FIG. 7. DETAILS OF THE ENGLISH DECCA XMS
PICKUP. NOTE THE CAM ROLLER SHOCK-ABSORBER

A unique feature is the eccentric cam,
suspended under the pickup head, which

acts as a shock-absorber when the arm is
dropped. This can be seen clearly in
Fig. 7C. A cutaway view of the interior
construction is given in Fig. 7B.

Conclusion:

This completes a rather brief summary
of disc recording and reproducing prac-
tice in England. T intend to return to
the subject at a later date, and will fill in
some of the detail. For those engineers
interested in the BBC Type D channel,
the original paper by Mr. H. Davies in
the Journal of the 1. E. E., Part III, July
1947, is well worth consulting. The BBC
Quarterly for Autumn, 1949, contains an
interesting article by J. W. Godfrey, en-
titled “The Reproduction of Disks and
Records.”
EDITOR’S NOTE

The preceding article is one of a series
by James Moir, appearing every other
month in Rapio CommunicaTiON. Mr.
Moir ranks as one of the leading authori-
ties on audio development in England.
It is particularly interesting to observe
the differences and agreements between
practices and opinions held there and in
the U. S. On several occasions, Mr. Moir
has asked for suggestions as to particular
activities in England on which our
readers would like to have detailed in-
formation. You may write him directly.
at 87 Catesby Road, Rugby, England, or
in care of Rapio CommuNiIcaTION Maga-
zine,

FM-TV, the JournaL of Rapio CoMMUNICATION



Inn 1951, There Will Be a Serious Shortage of Licensed

RADIOPHONE OPERATORS

T'his Situation Calls for Your Immediate Atiention

HERE seems to be considerable mis-
understanding about the authority of
FCC Radio Inspectors to close down
communication systems which are not
maintained by licensed radio operators.

An Official Explanation:

To clarify this point, the following ex-
planation is quoted from FCC Secretary
T. J. Slowie:

“Regardless of whether a given station
may be operated during the course of
normal rendition of service by an un-
licensed individual or whether the holder
of at least a Restricted Permit is required

. any tests or adjustments coincident
with the installation, service, repair, or
maintenance of the transmitting appara-
tus must be performed under the imme-
diate supervision and responsibility of
the holder of a valid first- or second-
class radiotelephone or radiotelegraph op-
erator license.

“In the case of a station licensee who
does not have in his employ on a full-
time, regular basis an operator holding a
license valid for the unlimited perform-
ance of all operating dulies at that sta-
tion, such an operator must be available
to perform those duties which only he is
authorized to perform, or the staiion
must be shut down until such an operator
can be obtained, whenever conditions re-
quire any adjustments, repairs, or main-
tenance which might aflect the proper
operation of the station.

“It may be emphasized that the inde-
pendent serviceman who may be on call
or under contract to perform installation,
repair, service, or maintenance duties
may not perform adjustments or tests
that might affect the proper operation of
the station unless he holds at least a
second-class radiotelephone or radiotele-
graph operator license, or unless he per-
forms those duties under the immediate
supervision and responsibility of an op-
erator holding such license. The mere
fact that an operator holding this grade
of license is employed by the station li-
censee 1s not sufficient; at least one such

operator must be responsible for any
transmitter adjustment and tests during
or coincident with the installation, servic-
ing, and maintenance of any radio station
which may affect the proper operation of
that station, and such properly-licensed
operator must either perform those duties
or they must be performed under his im-
mediate supervision and responsibility. It
is the sense of this requirement that the
responsible licensed operator will be near
by and within hearing and immediately
available to the other person whom he is
supervising. The licensed operator may
not undertake to exercise his supervision
and responsibility by means of telephone
or similar devices.”

The foregoing makes clear the serious-
ness of the increasing shortage of licensed
operators. The number of new operators
being licensed 1s not enough to meet the
necds of new radio systems being author-
ized by the FCC from day to day. More-
over, operators are being called into the
Armed Forces every month.

How to Anticipate
Iimergencies:

The situation is now ecritical to the
point that we strongly urge company ex-
ecutives and public officials to anticipate
such emergencies without delay. Here is
our recommendation:

Select a man, preferably within your
organization, to be trained as a 2nd class
radiophone operator, in accordance with
FCC requirements. He should be at least
a high school graduate who received high
marks in mathematics and physics, and
who has had radio experience as an ex-
perimenter, amateur operator, service-
man, or with the use of military radio
equipment.

Then enter him for the CIRE corres-
pondence course in Radioc Communica-
tion. On request, we will send you our
enrollment application. If we accept his
qualifications, the Institute will guaran-
tee that, upon completion of the course,
should he fail to pass the FCC examina-
tion for 2nd class radiophone operator,
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he will be given further, special instruc-
tion without any extra charge, until he
does pass. Our records show, however,
that CIRE students are almost invari-
ably successful the first time. Many pass
the cxamination before they complete
the course.

About 200 hours of study are required.
Many companies are now putting their
men on half-time schedules so that they
can complete the course within 10 weeks.
The total cost of the course is $89.75,
payable in advance. This amount is sub-
ject to refund in full in case of any dis-
satisfaction within five days after receipt
of the first group of study lessons. Cur-
rently, most employers are standing the
full expense as an inducement to the men
they select for training. Others are pay-
ing one-half, and making a small weekly
payroll deduction to cover the balance.
In either case, the cost is a minor matter
compared to the security of having a li-
censed operator available to meet any
emergency. The important thing is to
act now to protect your radio system
against being closed down before an
emergency situation arises. The coupon
below is provided for your convenience.

Cleveland Institute of Radio Electronics
Special Attention: Desk No. 4
4900 Euclid Ave., Cleveland, 3, Ohio

Please forward enrollment application for
CIRE Course, preparatory for FCC 2nd class
radiophone operator examination. If you
accept the qualifications of the man we select,
we will promptly forward check for $89.75
to cover the total cost of the Course, subject to
the guarantee that:

1. Our remittance will be refunded in full
if, for any reason, within 5 days after receipt
of the first group of study material, we are
not completely satisfied.

2. If the man we select does not pass the
FCC examination after completing the course,
CIRE will provide additional instruction, without
further charge, until he does pass the FCC
examination.

Name
Company

Address

Note: This CIRE Course is approved for Veteran
Training under Gl Bill.
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WHAT ARE yatd

REQUIREMENTS

PARABOLIC

ANTENNAS
?

For microwave systems . . . check these
advantages of ANDREW Parabolic Antennas:

DEPENDABILITY — An actual record of 100% dependability. There has never

tenna . . . anywhere in the world.

[]
]
D braced by formed steel struts.
[
[
[]

Fittings for solid dialectric cables also available.

been a single mechanical or electrical failure on an ANDREW Parabolic An-

COST — Exceptionally low; made possible by high production,

LIGHT WEIGHT — HIGH STRENGTH — Achieved by spun aluminum reflectors

ADJUSTABLE MOUNTING — Through * 10 degrees in azimuth and elevation.
DEICING KITS —Thermostatically controlled, available where required.

CABLE— 7" air dielectric Teflon insulated cable. Radiator is pressure tight.

...1750-2110 MCS.. ..

SPECIFICATIONS

Frequency Range ...890-960 MCS....
Type Number 1002 1004 1006 1010
Diameter of Parabola

feet 2 4 6 10
Gain Over Half Wave

Dipole Decibels 10 15 20 25
Beam Width, Half Power

Points, Degrees 36°  22° 16° 19
Net Weight, Pounds 10 64 150 380
Thrust Due to Wind Load-

ing at 30 Pounds/FT

Pounds 127 509 1145 3200

2002 2004 2006 2010

2 4 6 10
15 20 25 29
18° 10°  7° 59
10 65 150 380

127 509 1145 3200

£ L4
CORPORATION
363 EAST 75th STREET « CHICAGO 19

[\

Your ontenna problems can best be
solved by ANDREW —the lorgest firm
of ontenno equipment speciolists in
the world. Write todoy.

WORLD'S LARGEST ANTENNA EQUIPMENT SPECIALISTS

TRANSMISSION LINES FOR AM-FM-TV + ANTENNAS - DIRECTIONAL ANTENNA EQUIPMENT

ANTENNA TUNING UNITS - TOWER LIGHTING
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EQUIPMENT

DECISION ON COLOR
(Continued from page 28)

I think it is essential to defer final de-
cision in this matter until June 30, 1951.

“. .. It is of vital importance to the
future of television that we make every
effort to gain the time necessary for
further experimentation leading to the
perfection of a compatible color tele-
vision system.”

In its First Report, the Commission
stated:
“. .. two difficult courses of action
are open to the Commission. The first
course of action is to reopen the record.
.. . The second course of action is to
adopt a final decision.

“The advantage of the first course of
action is that the Commission would not
be compelled to speculate as to an im-
portant basis for its decision. . . . The
disadvantage is that it would postpone a
final decision and hence would aggravate
the compatibility problem. . . . The ad-
vantage of the second course of action is
that it would bring a speedy conclusion
to the matters in issue and would furnish
manufacturers with a real incentive to
build a successful tricolor tube as soon
as possible. . . . The disadvantage is
that the Commission’s determination on
an important part of its decision would
be based on speculation and hope rather
than on demonstrations.”

On October 4, 1950, RCA petitioned
the Commission to review the progress
made in developing and perfecting the
various systems before a final determina-
tion. It offered to show the Commis-
sion improvements in certain phases of
their system about which the Commis-
sion expressed doubts. The Commission
denied the pelition giving among other
reasons that “delay in reaching a deter-
mination . . . would not be conducive
to the orderly and expeditious dispatch
of the Commission’s business.”

The Commission recognized and the
record before the Commission is replete
with evidence that rapid strides are be-
ing made toward the perfection of a fully
compatible system. There is ample basis
for the conclusion that the scientists
laboring in the laboratories of the indus-
try may soon resolve the problem of
compatibility. In view of the admittedly
fluid state of the art, it is difficult to
understand why the Commission refused
to hear additional evidence and choose
mstead a course of action, using its own
words, based “on speculation and hope
rather than on demonstrations.”

It is estimated that the cost of con-
version to the new standards set by the
Commission will cost the public in excess
of a billion dollars. If hope and specula-
tion may lawfully be substituted for evi-

(Concluded on page 31)
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DECISION ON COLOR
(Continued from page 30)

dence as a foundation for an important
part of its decision, it was an abuse of
discretion not to have indulged this
speculation and hope in the public in-
terest. The Commission chose a speedy
determination of an issue of great public
interest in preference to the more patient
consideration which the magnitude of
the question warranted. To prohibit the
broadcast of color in completely com-
patible systems, whether it is RCA or
any other fully compatible system, is a
bar to competition between compatible
and incompatible color and is unreason-
able and arbitrary.

It is my opinion the Commission’s pre-
cipitous action in entering the order, the
impact of which will require owners of
television sets to install equipment at a
cost of many hundreds of millions of dol-
lars, and its refusal to hear additional
evidence clearly indicates an abuse of
discretion and constituted action which
was arbitrary and capricious.

I would overrule the motion to dis-
miss and for a summary judgment and
would restrain the enforcement of the
order.

SPOT NEWS NOTES
Color TV Is Frozen:

The TV color issue can be considered ’as
frozen until the present national emer-
gency is over.
decision of the three Judges who heard
RCA’s plea for an injunction against
adoption of the incompatible CBS sys-
tem by the FCC. The present injunction
is to be continued until April 1, or until
it is terminated by the Supreme Court.
That means an indefinite delay in set-
tling color standards for, as the Court
pointed out, “it is hardly conceivable”
that the FCC or the Government would
want color TV to start now.

Radiating Receivers:

There’s been much talk about reducing
receiver radiation, particularly on TV
sets, but little has been done by the
manufacturers. If it seems to be a dor-
mant issue, don’t figure that the Com-
mission has forgotten it. Rather, it’s just
simmering on the back of the FCC’s

stove, ready to move up to the front '
burner at the appropriate time. Official |
anger at the industry’s indifference to |
CBS color hasn’t cooled, and the spirit |
of reprisal still seethes at Commission |
A lot of ears could be |

headquarters.
pinned back by the simple maneuver of
making a Rule to limit receiver radia-
tion.

That is the effect of a |
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A maiority of commercial
mobile transmitters come
equipped with the RCA-2E26

For quick replacements...
phone your RCA Tube Distributor

The reliability of RCA tubes is your best insurance

ervice failure in mobile equipment. . .

RCA’s unparalleled research faciliti.es, engmee.nl')mg
background, and manufacturing experience con;rl ute
to the dependability and operating economy of every
RCA tube you buy.

For data on any specific tube type, see your RC{&
Tube Distributor, or write RCA, Commercial Engit-

neering, Section 65AQ, Harrison, N. J.

against s

RADIO CORPORATION of AMERICA
ELECTRON TUBES
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HNARRISON, N.J.
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FM FOR POWER UTILITIES
(Continued from page 18)

the trouble, and dispatched a line-truck
crew to remedy the trouble. Its approxi-
mate location had been indicated by a
report from a family who had observed
‘zm arc on the line.

Within 28 minutes service was restored
’ to part of the customers, and 16 minutes
|later the majority of customers on that

18-mile line were being served. All cus-
tomers were being served within 58
J minutes after the outage. It had been

Icaused by coal-stripping operations that
»{ tilted a tree over the power line. The

upset tree was located and removed by
llhe foot patrolmen.

Use of radio in this case shortened the
outage time for all customers by at least
|one hour and saved costly unproductive
, man-hours for the coal mines.

Prompt restoration of electric service is
highly important because outages mean
dissatisfaction to customers and loss of
revenue to the power company. Outages
of long duration are damaging to steel
and glass manufacturing. The effects are
serious at hospitals, at water pumping
stations, and wherever public necessitics
are involved.

Ability to divert servicemen from
routine to emergency situations in their
vicinity is a great advantage of radio.
Housewives appreciate this prompt serv-
ice, especially if an important meal is
|interrupted by outage of a range.

RADIO
ENGINEERING
LABS., Inc.

PIONEERS IN THE CORRECT USE OF
ARMSTRONG FREQUENCY MODULATION

S OSORORt

= |

722 RECEIVER FOR FM NETWORKING

For Any Specified Frequency from 88 to 108 Mc.

, Preventive Maintenance:
Model 722 is the result of an REL |

devoted to the study of operating conditions encountered | Preventive maintenance of service equip-
in FM broadcast networking on 88 to 108 mc., and to the !me-nt is greatly aided by two-way radio.
design of a fixed-frequency receiver for this specific service. Aerial tro! of high-volta BN e

| Aerial pa of high-voltage transmission
| lines by a chartered plane equipped with
radio is standard practice on the Ohio
svstem. If any unusual or hazardous
conditions are observed, such as broken
:insulatorS, trees, or other conditions
which threaten line operation, the air
patrolmen can notify the nearest base
radio station of the exact position of the
| trouble, because all towers are numbered.
| The base-radio operator, in turn, can
call transmission maintenance crews to
remedy the situation and get them to
[ the scene before trouble ocecurs.
|
I

: " | Radio has also been advantageously used
during construction work in several
ways:

1. Surveying transmission line rights-

engineering project

Thus the REL 722 incorporates features that are not available
in any general-purpose FM receiver. [t has a crystal-con-
trolled double superheterodyne circuit of extreme sensitivity,
with frequency response flat within 12 db from 50 to 15,000
cycles. Distortion is less than 2% RMS.
is more than 70 db below the desired signal.

are designed conservatively for continuous operation.

Spurious response
All components

Each receiver is adjusted to reject harmonic interference on
the frequencies of transmitters adjacent to the location where
it is to be installed.

The complete receiver and power supply, as illustrated, are
mounted on a standard rack pane} 19 ins. wide by 12V4 ins.
high. Deliveries are now being made on the REL model 722.
For engineering data, price, and delivery schedule, write:

Construction Uses:

Engincers and Manufacturers of
Broadcast, Communication, and of-way and tower layouts

Associated Equipment since 1920 | 2. Supervising material handling dur-
. ' | ing line construction
4. Test-energizing of new stations
3. Stringing conductors on towers or

RADIO ENGINEERING =
LABORATORIES, Inc.

TEL.: STILLWELL 6-2101 TELETYPE: N. Y.42816 1
36-40 37th Street, Long lsland City 1, N. Y.

(Concluded on page 34)

PARABOLIC
ANTENNAS

FOR

® FM and AM Studio-to-Transmitter Link
® Television and Facsimile Relay Work

® Multi-channel Point-to-Point Relay

® Research and Development Laboratories

The Workshop can supply parabolic an-
tennas in a wide range of types, sizes and
focal lengths, plus a complete production and
engineering service on this type of antenna.

Workshop test equipment and measure-
ments for the determination of antenna
characteristics is outstanding in the industry.
These facilities, coupled with the wartime
experience of its engineers on high frequency
antennas, assure exceptional performance.

PARABOLAS — Precision-formed aluminum re-
flectors. Can be supplied separately, if desired.

MOUNTINGS — Various types of aluminum
reinforced mountings can be supplied with
all antennas.

R. F. COMPONENTS — Precisions machined and
heavily silver plated. Critical elements pro-
tected by low-loss plastic radome.

PATTERN AND IMPEDANCE DATA — A series of
elaborate measurements of both pattern and’
impedance are made to adjust the settings for
optimum performance. Pattern and imped-
ance data are supplied with each antenna.

POLARIZATION — Either vertical or horizontal
polarization can be obtained easily by a
simple adjustment at the rear of the reflector.

SPECIAL ANTENNAS — Parabolas can be per-
forated to eliminate wind resistance or sec-
tioned to produce a specified antenna pattern.

DTHER ANTENNAS — FM and television re-
ceiving antennas. A complete line of amateur
antenna equipment.

Prices on Request

The WORKSHOP ASSOCIATES, Inc.

Specialists in High-Frequency Antennas

133 CRESCENT ROAD
Needham Heights 94, Mass.




guality in a

low-cost monitor for
- FM communications

systems

SPECIFICATIONS

CARRIER FREQUENCY RANGE:
Model 337A: For use on any one fre-
quency in range from 30 to 175 mc. Model
337B: For use on any four frequencies in
range from 30 to 175 mc (circuits adjusted
at factory).
SENSITIVITY:
Approx. 400 microvolts.
CARRIER METER DEVIATION RANGE:
—15 ke to +15 ke.
CARRIER METER ACCURACY:
Within 0.005% from 30 to 50 mc; within
0.002% above 50 mec.
MODULATION METER RANGE:
0 to 20 ke.
MODULATION METER ACCURACY:
Within 5% of full scale.
MODULATION METER FREQUENCY RESPONSE:
Within %, db from 300 cps to 3 kc.
PEAK MODULATION INDICATOR RANGE:
5 to 20 kc (adjustable).
AUDIO OUTPUT:
Without de-emphasis, 5 volts into 20,000
ohms on 15 kc¢ modulation swings; de-
emphasis decreases output.
DE-EMPHASIS:
Supplied optionally.
POWER:
Operates from nominal 115 volts, 50/60
cps supply draws approx. 100 watts.
DIMENSIONS:
8% " high, 19" wide, 10” deep.
MOUNTING:
For relay rack mounting.
WEIGHT
Approx. 25 |bs. Shipping weight 43 lbs.
PRICE:
Model 337 A: $300.00 less crystal and oven.
Model 337B: $350.00 less crystal and oven.

Crystal and oven: $27.50 per frequency.
All prices f.0.b. Palo Alto, Calif.

Data Subject to Change Without Notice.

NO PRELIMINARY ADJUSTMENTS

NO ADJUSTMENTS DURING

OPERATION!

NO DISCRIMINATOR TUNING!

DESIGNED FOR USE BY
NON-TECHNICAL PERSONNEL!

Y B AATC
b AtCn

Continuous indication of modulation and frequency...

Peak modulation indicator...Aural monitoring output...

Monitors any 4 frequencies, 30 to 175 mc!

Now your FM communications or
emergency network can have low-cost
monitors that match in ease of opera-
tion and performance the finest equip-
ment used by commercial FM stations.

-hp- FM Communications Monitors
use the same pulse-counter circuits
found in -hp- broadcast FM monitors.
This eliminates troublesome tuning of
discriminators and frequent adjustment
of voltage levels. No IF calibration is
required because the IF is low (30 kc)
and circuits are not sensitive to signal
level changes. The instruments will
operate virtually without adjustment
or attention.

-pp- Model 337 Monitors give you

continuous indication of frequency de-
viation and modulation swing, direct in
kc. They also provide an adjustable peak
modulation indicator, and an audio
output for aural monitoring. The instru-
ments may be operated by sampling
the transmitter output, or by antenna
pickup. Mobile units may be monitored
several hundred feet distance with only
a short antenna; and monitoring up to
5 or 10 miles is possible with an effi-
cient antenna.

These new -hp- Communications
Monitors are available in two models
—Model 337A operating on one crystal
controlled frequency, and Model 337B
operating on any four frequencies.

See your -bp- sales representative or write direct for details.

HEWLETT-PACKARD COMPANY

2117F Page Mill Road

¢ Palo Alto, California

Export: FRAZAR & HANSEN, Ltd.
San Francisco « New York * Los Angeles

HEWLETT-PACKARD () INSTRUMENTS
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Dependalle Powen
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DISASTER COMMUNICATIONS SERVICE

The action of the Federal Com-
munications Commission puts a new
responsibility on all owners and
operators of two-way radio, whether
taxi, utility, or public protection
agency. Nothing should be left undone
that can help insure vital communi-

cations by mobile radio in case of disaster.

Any mobile radio not yet equipped with

a Leece-Neville Alternator should be
brought up to date by installation of the
AC-DC Alternator System. This dependable
power supply delivers 25 to 35 amperes
idling and insures against breakdown of

radio or vehicle due to battery failure.

For all the facts, write Dept. 13,
The Leece-Neville Co., Cleveland 14, O.
Pioneer and STILL Quality Leader

ECLE-

jyeville
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FM FOR POWER UTILITIES
(Continued from page 32)

Portable sets provide two-way com-
munication between the supervisors and
workmen to coordinate their work. For
example, radio intercommunication is
used between line crews while pulling and
sagging transmission-line conductors. Be-
fore these portable radio units were em-
ployed, it was necessary in mountainous
regions to station several men at various
high points along the line to give hand
signals whenever it was necessary to stop,
take up, or slack off, in order to adjust
the conductors to the required sag. Sig-
nals are required to guide the operator of
the winch or tractor pulling the condue-
tor, and the man at the opposite end of
the line controlling the reel brakes. De-
lays in transmitting hand signals permit
over-runs, and made it very difficult to
obtain the desired line tension.

This has been eliminated by radio com-
munication, because both pulling and
braking operations can be coordinated
merely by the instruction: “Hold It.”
Some surveving and line crews now
wonder how they were able to get along
with the old hand-signal methods.

Added together, the use of radio saves
time. reduces expense, and contributes
substantially to improving service in the
course of dailv routine and under emer-
gency conditions.

450-MC. MOBILE TESTS
(Continued from page 27)

measured values are corrected to a refer-
ence of 100 watts of power delivered to a
coaxial dipole. The computed values are
for 100 watts in a standard dipole 460 ft.
above ground plane and assume smooth
spherical earth.

In Manhattan, the average difference
between computed and measured values
was about 30 db. practically all the dif-
ference lving in the range 20 to 40 db.
There was no significant distinction be-
tween the two transmitted frequencies in
this regard, nor between receiving loca-
tions (all urban) from about 3 to 11
miles from the transmitter. In consider-
ing these values. it will be recalled that
they were obtained in a city of sky-
scrapers. and that a large proportion of
them were measured on cross-town
streets, the received signals on the north
and south avenues averaging some 15 db
stronger than on the cross-town streets.

Tn Bronx-Westchester. on terrain that
may roughly be described as suburban
rolling country, the average difference
between measured values and computed
smooth-earth values was about 23 db.
all the individual differences being com-
prised in the range 5 to 40 db; also. there

(Concluded on page 36)
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NOW! A 6-VOLT MOBILE FM
RECEIVER COVERS ALL 2-WAY FM
RADIOTELEPHONE COMMUNICATIONS

The New MONITORADIO Model M-101 is o complete receiver
.. . Not a converter! Designed for use in areas where trans-
mitters operate on o frequency of 152 to 162 megacycles—this
Mobile FM Radio is well engineered and built of quality parts
to give long, trouble-free service. For full technical information,

. . q
see your parts jobber or write us today! $72 50

> NET
ONiTorAD|
ITORA|

RADIO APPARATUS CORPORATION ® INDIANAPOLIS 3, INDIANA

AERONAUTICAL
RADIO STATIONS

The first Registry of stations for
operational communications is now
being compiled from FCC records.
It will show the location, owner, call
letters, and frequency of each sta-
tion. Also, important information

on aircraft radio communication will

be included.

This new Registry will be ready for
mailing early in May. Price $1.00

RADIO COMMUNICATICN
MAGAZINE

GREAT BARRINGTON, MASSACHUSETTS

Watch for

RADIOPAK
Different
as White

from Black

a New

Concept
of Mobile

Radiotelephone

L QAWAY 3
ENGINEERING
CO.

PALO ALTO

CALIF., U.S.A.
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AMPHENOL RF CABLES

Because of its flawless transmission of RF
signals, AMPHENOL Coaxial Cable is pre-
ferred by electronics men everywhere.
Closer tolerances, flexibility and extreme
low-loss make AMPHENOL Coax and
Twinax the most demanded cables on
the market.

AMPHENOL TWIN-LEAD

Servicemen and installers of TV and FM an-
tennas name AMPHENOL Twin-Lead the most
reliable twin-lead available. Unaffected by
extreme heat or cold, AMPHENOL Twin-Lead
with weatherproof brown polyethylene di-
electric resists the harmful effects of ultra-
violet rays, oil, chemical or gas fumes and

salt air.
X\
AMPHENOL REMOTE CONTROL CABLE >~

AMPHENOL Multi-wire Remote Control
Cable for low voltage applications is
recognized as the most efficient and de-
pendable cable made. Recommended for
all circuits up to 28 volts, the wires are
easily separated and stripped and brown
polyethylene insulation provides excellent
protection against weather.

AMERICAN PHENOLIC CORPORATION

1830 SO. 54TH AVENUE « CHICAGO 50, ILLINOIS

450-MC. MOBILE TESTS
(Continued from page 34)

was no significant distinetion between the
two frequencies in this regard, nor be.
tween locations from 13 to 26 miles from
the transmitter.

Short-Distance Variations:

A limited number of measurements at
450 mc. with a recording instrument in
the car showed signal variations up to
about 15 db in a distance of about one
foot of travel (which is about one-half
wavelength) on city streets; the average
variation per foot of travel was probably
closer to 5 db. In a car moving at nor-
mal speed, these variations tended to
average out. Total variation over dis-
tances of 200 to 400 ft. was roughly 20
to 25 db, with either a dipole or a gain
antenna. On flat open meadows, at 450
me., the signal variation per foot of travel
was around 1 or 2 db, and the total vari-
tion in 300 ft. was 11 or 12 db.

Noise vs. Received Signal:

The average audio speech-to-noise ratio
plotted against received signal amplitude
is shown in Fig. 4. These figures repre-
sent average conditions in Manhattan
and cover regions of lower and higher
noise and lower and higher signals.3
Ignition noise is controlling at both fre-
quencies. Variations of individual loca-
tions from the average values shown, for

| the lower signal values, would cover a

range of about = 10 db. Both speech
and noise values for the speech-to-noise
ratios were measured on an audio noise
meter; the speech modulation was normal
for the volume-regulated urban mobile
radiotelephone system.

It will be seen from Fig. 4 that for
equal audio speech-to-noise ratios, the
required RF signal voltage input to the
receiver was, on the average. about 10 db
lower at 450 me. than at 150 me. This
figure applies to urban reception, ignition
noise being controlling, and assumes
equal signal frequency-swings at the two
frequencies. Tt assumes set noise low
enough (noise figure of about 8 db, and
a reasonable input impedance match with
a quarter-wave antenna) so that the
effect of the ignition noise is permitted
to override set noise at both frequencies.

Acknowledgments:

The authors wish to acknowledge the
assistance of J. L. Lindner in the con-
struction of the equipment, the help of
M. Aruck in conducting tests and analyz-
ing data, and the aid of R. S. Tucker in
preparing this paper.

3A source of noise, ahead of the radio transmitter
peculiar to the particular setup, limited the speech-
to-noise ratio to a maximum of about 32 db. This
was removed by computation from the values given
in Fig. 4.



MOBILE RADIO NEWS
(Continued from page 22)

are changed without either, as a matter
of choice, by the Commission.

Marine Radio Equipment:

Much of a piece with the Commission’s
common carrier action is its proposal to
require the use of multi-channel equip-
ment in the marine field on and after
January 1, 1952 (January 1, 1953, for
ship station equipment licensed prior to
January 1, 1951) for all operations within
the marine assignments in the band
156.25 mc. to 157.45 mec. This proposal
would put a one-year limit on the use of
single-channel, 152-mc. marine equip-
ment purchased this year. Such equip-
ment purchased before the start of this
year would be allowed in use for only two
more years. Not the least remarkable
aspect of this proposal is its universal
applicability to every kind of marine
operation in the affected band assign-
ments.

To sell common carrier equipment to-
day, manufacturers must have 60-ke.
equipment flowing off the production
lines, or be ready to change over to the
new specifications. To sell marine equip-
ment tomorrow, they must have multi-
channel models in production, regardless
of need for particular types of operation.
Everyone appreciates with the FCC that
the radio art is not static and that

changes in equipment and channel assign-
ments must come. But the speed with
which they are required is quite another
thing. The new get-tough-fast attitude
can only lead to higher radio costs for the
user and in premature retirement of
equipment or unnecessarily expensive
equipment.

Administrative Gains:

It would be an unpardonable omission to
turn the last page of 1950 without a word
for the administrative accomplishment
the I*CC has wrought in the mobile field.
The recent reorganization of the safety
and special services and common carrier
staffs has matched, personnel-wise, the
accomplishments of the finalization of the
various mobile rules in late 1949 in bring-
ing order out of former chaos. The new
year, therefore, finds the FCC adminis-
tratively geared to do the best it can
with what will probably be a diminishing
staff. This is a large accomplishment,
and while we may not be in agreement
with every individual action taken — not
even the Commissioners are — the large
order of things is what really counts. In
the mobile field, that prespective has
been definitely on the ascendant. If 1951
were to be a normal year, we could cer-
tainly look forward to a consolidation of
the regulatory and administrative im-
provements of the past two years in the
mbile field. As it is, the industry can

thank its lucky stars that the FCC’s

mobile house is in as good orvder as
1951 finds 1t.

Purely Personal:

New Year’s Resolution:
last paragraph in mind.

WHAT’'SNEW THIS MONTH
(Continued from page 13)

To keep the

At this time of writing, many organi-
zational details of civil defense commu-
nications are as yet unresolved. For
example, the International Association of
Chiefs of Police has asked the Associated
Police Communication Oflicers to develop
a plan. Their mitial thinking has been
concerned only with an auxiliary-net of
amateur radio operalors, without consid-
eration for the highly organized indus-
trial, public service. transportation, and
broadcast services which are on the air
18 to 2t hours every day.

Since the President’s declaration of a
state of national emergency, we can ex-
pect that comprehensive plans will be
formulated and blueprinteed speedily.
Already some $200 million have been ear-
marked for communication equipment
alone. This money will be spent by local
defense officials under state-wide coordi-
nation.

Radio engineers, parts jobbers, and
servicemen will be required to take an
active part in the procurement, installa-
tion, and maintenance of a tremendous
amount of equipment that will include

‘9~
POLICE
RAILROADING
TAXI

BUS
TRUCKING
MARINE
EMERGENCY
OlL
MINING

Subscribers to MCC Interstate network in
northeastern U.S., are the Ray Nathan
Oil Co.,and Lane Refrigeration Co. Service
trucks are equipped with 2-way radios for
faster service to companies’ Oil Burner and

Two more good reasons why
MICROPHONES are the Field-Proved
Standard in Mobile Communications...

; F* \ MEFRIGERMIOH o,

F=

GALES & SERVICE.

Refrigerator customers, respectively. Shure
100 Series Carbon Microphone is used for
durability . . . dependability . . . high speech
intelligibility.

Patented by Shure Brothers, Inc.

SHURE BROTHERS, Inc.

Microphones and Acoustic Devices

225 West Huron Street

Calle Address: SHUREMICRO

Chicago 10, lilinois
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One of the BASIC reasons why
BLILEY has been t8p choice for
twenty years is our continued
emphasis on product QUALITY,
regardless of the pressure of
urgent delivery dates. We are
pleased to be known to so
many concerns as “The Standard
of the Industry!”
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WHAT’S NEW THIS MONTH
(Continued from page 37)

signal systems, sirens, public address
units, and portable radio transmitter-
receivers.

Alarms and communications will be re-
quired for activities related to:

Air raid warning Emergency welfare
Manning shelters  Engineering service
Iivacuation Rescue work
Warden service Transportation
Intercity aid Plant protection
Fire Supply service

Law enforcement Civilian auxiliaries
Public health Personnel service

All those services will head up to the
local control center which, according to
the plan set forth in “United States Civil
Defense,” will be required to handle mes-
sage trafhe for:

I. Receipt and dissemination of air-raid
warning information.

2. Operation of sirens and public ad-
dress systems.

3. Summoning key civil-defense per-
sonnel for duty.

+. Reports and requests for assistance
from civil-defense units.

5. Contacts with other control centers.

6. Two-way communication with police,
fire, rescue, medical, engineering, and
other operating services, and with key
broadcast stations.

From this brief review, it appears that
the radio industry, at every level, is going
to have a tremendous job and a deep
responsibility in adapting and expanding
our present commnunication facilities to
meet the needs of Civil defense opera-
tions.

IIE. November storm which cut off

clectric power and telephone service
in wide areas from Ohio to Maine crip-
pled a great number of radio communi-
cation systems at the very time they
were needed most. DMain transmitters
located on high ground are generally fed
by lines that run through wooded land.
As trees were blown down and fell on
power and telephone lines, one station
after another went off the air.

Police and public utility systems were
most seriously affected in this respect.
Rerouting of traffic and dispatching of
repair crews were greatly hampered by
loss of radio facilities.

All this was an indication of what
might happen under condtions of enemy
attack on our cities. Either loss of elec-
tric power or telephone connections
would cripple radio communication just
when it would be most useful.

Immediately after the November
storm, many orders were placed for en-
gine-driven generators and link transmit-
ters. However, the number of systems

(Concluded on page 39)

CRYSTAL
CALIBRATOR

MEASUREMENTS CORPORATION-

Model 111

France: ' .25Mc. —1000 Mec.

FREQUENCY ACCURACY:

=0.001 %

| CRYSTAL calmRATOR
)

T CORFORATION
0 o L B )

.. BF oumeyy

A Dual-Purpose Calibrator

* CRYSTAL-CONTROLLED
OSCILLATOR

¢ BUILT-IN DETECTOR
2 Microwatt Sensitivity

Designed for the Calibration and
Frequency Checking of Signal Gen-
erators, Transmitters, Receivers,
Grid-Dip Meters and other equip-
ment where a high degree of fre-
quency accuracy is required.

Harmonic Range:
.25 Mc, Oscillator: .25-450 Mc,
1 Mec. Oscillator:  1-600 Mc.
10 Mc. Oscillator: 10-1000 Mc,

117 volts, 50/60 cycles; 18 watts,
6" wide, 8" high, 5” deep; 4 Ibs.

MEASUREMENTS

CORPORATION

New Jersey

Boonton
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WHAT’S NEW THIS MONTH
(Continued from page 35)

so equipped is still woefully small. It
seems surprising that the FCC has not
required the installation of emergency
generators for mobile systems licensed
for the various emergency services. That
could come about in the near future,
however, when Federal Government
plans for civil defense are completed.

WE STAND CORRECTED

N page 37 of our October issue, we

quoted at length from a letter writ-
ten by Major Armstrong to Dr. W. R. G.
Baker, RTMA Director of Engineering.
Major Armstrong took us to task for
using a part of his communication, but
not publishing the complete text. On
December 22 he wrote us to set forth his
views. The full text of his letter follows:

I haye your letter of October 9th and
am quite disappointed in your treatment
of my communication. You will under-
stand me when I say that I cannot per-
mit the quotation of merely parts of my
communication to go without challenge
because of the danger of producing a
warped interpretation of the points I am
trying to make,

At the present time, what the world
needs is access to the facts. Many of
the difficulties of our times come about
because the facts are complicated and
difficult to find, and situations are
created where it becomes easy for knaves
to distort or cover them up. As you
know, I have spent much time and eftfort
to do what 1 can lo uncover skulduggery
of this sort.

Now, at present, there is being uncov-
ered, on the part of government, facts
about the operation of either an unsound
law or about the operations of those who
practice legal chicanery—the future will
tell what it is. Your last issue brings this
aspect of the radio industry’s troubles
well into the open.

But there is another aspect of our
troubles which my letter treated, and
which was supported by specific engin-
eering facts that should likewise be
brought out into the open — dishonest
engineering and disregard for the public
interest by some of our largest manufac-
turers. That part you suppress while
making use of my letter to support the
allegation of what is wrong in govern-
ment.

To that policy, I cannot subscribe.
Will you, therefore, publish the whole
of my communication or run this letter
in toto, in order that my position about
what is wrong with the radio art may
be made entirely clear.

Sincerely yours,
Epwin H. ARMSTRONG

’ (s

Carter Genemotor 7-1/16" long, 4-1/8"
wide, 3:1/2" high. Weight only 10 lbs.

Check These
for TAXICAB, MARINE

and Police Wm
W Em Small size—Can be mounted on its side.

[ Unequalled performance and dependability are assured Reliable—100,000 transmissions without
when you specify Carter Genemotor Power Supplies. servicing.
| The favorite for over 15 years.
i * % % % SPECIFICATIONS * % % = Armcﬂf:re friple insul.a'ed. Transforrner grode
Frame capacity 80 wotts cont. 150 watts int. (up to 400 lominations. Static and dynamically bal
| watts, on Marine models anly.) anced. Precision boll bearings require
Input volts DC—5.5 to 115 NG lubrication.
Input current DC—up to 50 amps.
Ovtput volts DC—up to 800 volts Super Precision—Fraomes line reamed 1o

Ovtput current DC—up to 500 MA. 0001 accurocy.

Starting time—300 milliseconds average

AC ripple content—1% or less
Overall efficiency—50:75% average
Output regulation—20% no load to tull load WR !T E

New 24 page Dynamotor
-atalog No. 649 just re
teased. Genemotors, Mag
motors, Dynamotors and
complete technical infor
mation. Write today
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ADDRESS, RADIO,
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VIEWER S AMPLIFIER

HOW TO GET HIGH-FIDELITY SOUND FROM ANY
TYPE OF TV RECEIVER — By MELVIN C. SPRINKLE®

IGGER picture tubes and lower

prices have been tremendously effec-
tive as point-of-sale persuasion. In the
dealer’s store, only the picture counts,
and a bigger picture counts more. But by
the time people begin to look at the pro-
gram schedule before they turn on their
sets, most of them begin to realize that
the sound which accompanies the picture
is not even a reasonable facsimile of the
original speech and music.

That’s not surprising when you con-
sider the cost of the audio end in sets re-
tailing for $350 or even more. Prior to
last November, when the excise tax ap-
plied only to audio components, it
amounted to about $1.50 for most TV
models, which meant that the audio sec-
tion, complete with speaker, was valued
at $15 in the manufacturer’s selling price.

Some information has been published
on improving the audio reproduction
from TV sets, but this has been limited
to data on changing the output trans-
former, usually to a larger replacement
type, and perhaps introducing a little
inverse feedback.

These measures do improve the qual-
ity, but only to a very limited extent.
A real job calls for a high-quality ont-
put transformer, a push-pull power
stage, inverse feedback circuit, an ade-
quate power supply, and a good loud-

Electrical Products Division, Altec
161 Sixth Avenue, New York 13.

* Peerless
Lansing Corp.,

FIG. 1.

speaker. TV cabinets haven’t that much
space to spare.

Design of the Viewer’s Amplifier:

The units shown in Figs. 1 to 8 are
the result of the writer’s determination
to get the full value of television enter-
tainment that can be obtained from a
moderately-priced table model, by mak-
ing a small additional investment. The
added enjoyment is not debatable. In
fact, a demonstration of the improve-
ment is so impressive that this unit,
which has been called the Viewer’s Am-
plifier, offers a source of considerable
extra business to custom set-builders and
servicemen.

issentially, this design is intended to
combine, in minimum physical size, fre-
quency response flat within 1 db from
30 to 15,000 cycles, and undistorted
power over a wide frequency range. The
latter specification is a new concept to
high-fidelity enthusiasts who have been
concerned primarily with frequency-re-
sponse curves. Fig. 4 presents the fre-
quency response and power curves of the
Viewer’s Amplifier, with intermodulation
plotted against power in Fig. 5.

Any good output transformer should
show reasonably flat frequency response,
but the power curve is actually of far
greater significance. The measurement
of intermodulation, which so plainly re-
veals the operating defects of amplifiers,

THE VIEWER'S AMPLIFIER IS DIVIDED INTO TWO SMALL UNITS FOR EASY INSTALLATION

. &
w:*

emphasizes the importance of the power
curve.

A plot of frequency response shows
the degree to which a signal is atten-
uated at various frequencies as it passes
through the transformer; i.e., it is a meas-
ure of gain or loss. On a power curve, the
zero line represents the full, rated out-
put level of the tubes. The curve shows
the maximum power of which the trans-
former is capable without attenuating or
distorting the wave-form. Thus it shows
the maximum useful power at any fre-
quency.

Because this factor was given special
consideration in the design of the View-
er’'s Amplifier, a few words of additional
explanation are in order:

The power curve of a transformer in
general follows the frequency response
curve, but droops much more at the fre-
quency extremes. At the low frequen-
cies, the exciting current increases, par-
ticularly when power is drawn from the
transformer. When the exciting current
component of the primary current at-
tains a magnitude comparable to the
load component, the distortion inherent
in the exciting current causes the sec-
ondary voltage to become distorted, and
terminates the useful power delivery of
the transformer. In poor transformers,
this effect occurs long before levels are
attained that might be expected from
the frequency response curve alone. At
the high frequencies, magnetic leakage
and shunt capacity cause the power to
fall short. In the Peerless S-508A trans-
former specified for this amplifier, the
power is not more than 3 db down at
30 and 15,000 cycles.

The intermodulation curve was made
with Altec Lansing equipment. It is a
very rigorous test since frequencies of
40 and 2,000 cycles were used. Usually,
in the case of an inexpensive output
transformer, frequencies of 100 and
2,000 cycles-are used. It must be pointed
out that while the *{M curve shows
larger numbers than harmonic measure-
ments for the same degree of distortion,
the apparently large numhers do not
indicate excessive distortion. At the
usual living room loudness level, where
the power used is about 0.5 walt, dislar-
tion in this amplifier is practically non-



existent, and it remains at inaudible
values in the 10-db safety zone to han-
dle the peaks in speech and musie.

As Fig. 2 shows, the voltage ampli-
fier and phase-inversion functions are
combined in a single tube. The use of
at 12AT7 miniature double triode has
made it possible to keep the overall di-
mensions of the amplifier to 5 9 by 4 by

immediately below the tube on a Vector
socket.

Power Supply Unit:

The power supply was installed on a
separate chassis because 1) two-chassis
construction lends itself readily to
more compact installations since the
chassis can be placed side by side, end
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FIG. 2. SCHEMATIC DIAGRAM OF THE TWO UNITS WHICH COMPRISE THE VIEWER'S AMPLIFIER

5 ins. The tube selected has high trans-
conductance, and puts out plenty of
drive voltage, with some real gain.

The first section is a conventional
amplifier stage, using self bias, and is
direct-coupled to the phase inverter. The
phase inverter is of the cathodyne or
split-load type, having equal load resis-
tors in the plate and cathode circuits
This type of circuit has several advan-
tages, among which are almost perfect
balance over wide frequency range,
independence of changes in performance
with tube replacement, and inverse feed-
back action. In addition, it lends itself
readily to direct coupling from the pre-
ceding stage. The high cathode resist-
ance in the phase inverter would produce
an abnormally high bias, but this is
offset by positive. voltage from the pre-
ceding plate, so that both stages operate
properly. As a matter of fact, the direct-
coupled circuit is almost automatic in
its adjustment for optimum operation.
There is the additional dividend in that
the direct coupling extends operation to
DC frequencies, and eliminates a cou-
pling capacitor which, unless it is of gen-
erous size, can cause low-frequency at-
tenuation and phase shift.

The whole power amplifier chassis has
only two coupling capacitors in it, one
to each of the 6V6 grids from the plate
and cathode of the phase inverter. Thus
the low-frequency response of the am-
plifier is very fine. as will be seen from
the performance data. Because of the
few tubes, small output transformer and
circuit used. the entire amplifier is
mounted on a steel chassis which meas-
ures 3 by 4 by 5 ins. There is plenty
of room inside for accessibility and
service should it be required. All re-
sistors for the first tube are installed

January 1951—formerly FM, and

to end, or stacked, 2) hum and noise
are reduced, 3) construction is simpli-
fied, and 4) there is no trouble from
excessive heating. The power supply
chassis measures 2 by 5 by 7 ins. There
is plenty of room, but no waste space.
The power transformer is a Peerless
R-400A, the filter choke is a Peerless
C-325A, and the filter capacitor, a double
40-mfd. Sprague type EL. The brute-

power supply but, because of space lim-
ilations, a 6-pin Jones plug and socket
are used on the amplifier. The con-
nector is mounted on the amplifier
chassis, and the socket on the power
supply so there are no hot plugs. An
AC line switch is not needed because
provision is made on the TV chassis to
turn the amplifier on simultaneously
with the TV power switch.

TV Set Connections:

As for connecting lhe amplifier to a
particular TV set, the reader must be
on his own to a considerable extent,
since there are almost as many TV
models as there are varieties of alley
cals. The author’s own receiver is the
type 630 chassis sold under various
brand names, both in kit and wired
form. Since it is one of the most popular
designs. it can be considered a typical
example. The instructions which fol-
low can be easily extrapolated to include
almost any TV receiver.

The audio section of the 630 receiver,
Fig. 7, is of conventional design. The
entire audio system from the volume
control to the speaker, and including the
latter, should be removed. In the 630
chassis, the heaters of the tubes are op-
eraled from a power transformer, and
the tubes can be removed with impunity.
In AC-DC sets, where the tube heaters
are operated in series, the audio tubes

FIG. 3.

force filter gives dependable, hum-free
power. Hum level in the complete am-
plifier is 90.2 db below full output or
-49 dbm. On a practical basis, there
is no hum audible in the speaker at 6
ins. with an open grid.

A 6-conductor cable is used to feed
power from the power supply to the
main amplifier chassis. Four of the
wires carry plate and heater power, the
center tap of the heater winding being
grounded. The two remaining wires
carry the 115-volt AC line up to the am-
plifier and back. This procedure was
adopted to prevent turning the power
supply on unless the interconnecting
cable is in place. A 6-pin Amphenol
plug and socket are mounted on the

FM Rapio-EvnecTrONICS

BOTTOM VIEW OF THE POWER SUPPLY, LEFT, AND THE VERY COMPACT AMPLIFIER ASSEMBLY

mnust be retained or possibly a substi-
tution of types worked out.

There is one function in the audio
section that must be retained. This is
the diode action in the RF and pix IF
gain (picture) control. The resistors
and capacitors for this circuit are
bunched up near the picture control
which is ganged with the sound volume
control at the front section. These
resistors are generally in the way and
should be removed. A Miller resistor
board was used to mount them together
with a IN34 germanium diode which
takes the place of the diode section of
the 6AT6 1st audio stage. All the re-
sistors and the diode fit nicely on the
board, which is then mounted inside the
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chassis just above the sound IF section.
It should be pointed out that all volt-
ages in this circuit are DC. Hence, the
resistor  board mounting desirable.
Three wires are then led from the board
to the picture (or contrast) control. The
0.25-mfd. capacitor used to by-pass the

s

FIG. 6.

points which are installed using screws

that hold the vertical sweep output
transformer.  This transformer is just
around the corner from the resistor

board location.
The original 5-in. speaker has a 62-
ohm field coil which serves as the filter

UNDER SIDE OF THE MODEL 630 TV RECEIVER AFTER ALTERATIONS WERE COMPLETED

C-315X choke, specifically made for TV
applications, serves as a substitute. This
choke has adequate wire size to handle
the current with low voltage drop, and
plenty of iron to give good filtering. The
hum level in the TV set, after installa-
tion of this choke, was reduced sub-

diode (C-125) is mounted on the tie c¢hoke in the receiver. A Peerless stantially. A good location for the

DESIGN DATA for AF AMPLIFIERS — No. 7 Meaning of the Decibel

WHY THE DECIBEL IS COMMONLY USED TO COMPARE RELATIVE AMPLITUDES OF ELECTRICAL QUANTITIES — HOW TO CALCULATE DB RELATIONSHIPS

LECTRICAL measurements are often con-

cerned with power and voltage ratios which
approach astronomical values. For instance, a
typical audio amplifier may be required to pro-
vide a power amplification of from 1 to 100 bil-
lion times, or even more! It is obvious that
some logarithmic method of measurement would
make these figures less unwieldy.

In addition, the human ear is logarithmically
sensitive to changes in sound intensity. The ra-
tio of one sound intensity to another, not the
absolute difference, is the criterion by which the
ear judges relative loudness. Thus, a logarithmic
scale for audio measurements would be more
meaningful than the common linear one.

The decibel, abbreviated db, is the unit com-
monly employed as a measure of relative power
or sound intensity. The basic relation is given
below:

I
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where P = Power, and
| = Sound intensity
Since power is proportional to the square of
voltage across a given impedance, the following
relation is also true where the relative voltages
are measured across equivalent impedances:

|
FEINE
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where E = Voltage

It can be seen that decibel measurements are
directly proportional to the ratio of two quan-
tities, rather than their absolute values. A speaker RRR ' ; : '
power output change of 1 db can be just de- [ |
tected surally, whether the change occurs from
10 watts, from 1 watt, or from .1 watt.

The chart at the right gives voltage and power
ratio equivalents for any decibel value from
—120 to 4-120. For quick estimation, it is con-
venient to remember that 3 db represents a
power ratio of approximately 2, and that 10 db 1012
is a power ratio of 10. Doubling the db figure
squares the power ratio, and tripling the db
figure cubes the power ratio. Thus, 6 db cor-
responds to a power ratio of 4; 9 db, a power
ratio of 8; and 20 db, a power ratio of 100.

T
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CHART SHOWS VOLTAGE AND POWER RATIOS CORRESPONDING TO DB VALUES FROM 4120 TO —120
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choke is Inside the chassis just over
(when the chassis 1s inverted) the
horizontal output (flvback) transformer.
Connections are made to the same points
in the eircuit as the old field coil.

It 1s desirable to make the audio feed
from the TV receiver to the external
amplifier of low impedance, by using a
cathode follower, preceded by a volt-
age amplifier, to compensate for equal-
1zation losses. This can be done with a
6SN7 tube installed in the socket for-
merly occupied by the 6K6 power out-
put stage. Fig. 7 shows the direct-
coupled circuit to a follower.

Tests with an audio oscillator revealed
no clipping until the output voltage from
the follower reached 60 volts. The single-
circuit jack indicated in Fig. 7 can be
installed in an existing hole, covered by
a snap plug, on the rear of the chassis.
The hole may need a little reaming.

FIG. 7. AUDIO CIRCUIT OF THE MODEL 630 SET

Care must be taken to insulate the jack
from the chassis. A .05-mfd. coupling
capacitor must be mounted nearby on
tie points and connected in series with
the hot audio lead. Run two unshielded
wires to the cathode of the follower and
chassis ground point near the follower
socket. The ground lead should be
twisted loosely around the hot lead to
form a low capacity shield. Absolutely
no trouble should be encountered from
hum or sweep pickup in the audio cir-
cuit.

In order to preserve all the advantages
of the cathode follower, it is desirable
to mount the blocking capacitor near the
input of the next stage. The capacitor
should be installed at the TV chassis,
because the circuit lends itself to plug-
ging a pair of headphones into a jack.
In this way, at certain times, domestic
tranquility is prompted, because the

small fry can have their Hopalong Cas- |

sidy without distracting others.

Plate power for the amplifier fol- |

lower stage is obtained from the filtered
side of the C-315X, and is further fil-
tered by a 10,000-ohm resistor and
C-224. This capacitor is used to filter
the plate supply to the original 6K6
stage and, with the 6K6 removed, it be-
comes available. Other resistors for the
amplifier follower mount on the socket.

All ground connections, including that |

from the output jack, go to a single

10 EAST 53nd ST., NEW YORK 22, N. Y.

“A Craftsman Is Only As
A Good As His Tools!”

— Benjamin Franklin

YOU will find the best in recording apparati
come from the Reeves Soundcraft Laboratories.
Magnetic tape with ten distinct features that
contribute to its higher efficiency and fidelity;
an assortment of recording discs to answer every
requirement—all are backed by the greater in-
tegrity and experience of the Reeves name,

foremost manufacturer of recording and elec-

tronics accessories.

Soundcraft tape is made
‘ in all types and lengths to
accommodate all tape re-

corders.

Soundcraft recording discs
available in a variety of sizes,
single and double face.

REEVES CORPORATION
REEVES—"“20 YEARS WITH SOUND RECORDING MEDIA™

EXPORT—REEVES EQUIPMENT CORP., 10 EAST 52nd STREET, NEW YORK 22, K.V,
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chassis tab which is near the old 6K6

Maklng Tv Soc(ll((frt.nections to an Amphenol MIP-6IF THE WOR lD‘S ! EADI NG

sound Better ? AC receptacle, mounted on the rear of TWIN LEAD TE’.EV!SION

the chassis near the sound output jack,

S BEate Te should be wired in parallel with the Ll G H T N I " G

power transformer primary so that,
The Components You Need| | when the amplifier is plugged into the ARRESTER
If you're building, or planning to build, a receptacle, switching on the TV set will

modern high fidelity sound system, you'll , v A 0
find that SUN RADIO is the number one | | 2150 SUPPly AC to the amplifier.

source of supply and reliable information The guestlon of equa'li?ation mu'st now

in the U.S. Whether you shop in person or be considered. The original circuit used

by mai.lt’hyg‘llj';ll g:gigﬁs?ﬁhWith yo;{r detﬂ}- a 2,500-mmf. capacitor (C-207) by-pass-

ings wi . e very finest in . ) e

high fidelity components are available at l?g.tl]e p]ate of the ,GATG tl,lbe for 'the g

all times. For instance . . . FM sound de-emphasis. As this capacitor Approved
is removed, additional de-emphasis must

EefglisESl Tragsformers be provided. This can be done by in- $225

S Ton, e e creasing R-236 from 22,000 to 50,000

., Inc, . .
distributor of Peerless ohms, and then by-passing the .5-me- List Price

Transformers in the
greater New York area,
For a complete Peerless
catalog, write or come
in. Meanwhile you can
order the following by
mail:

PEERLESS S508-A . ... ....

gohm control with 1,500 mm{. This gives
the standard 75-micro-second de-empha-
sis,

The original receiver employs a tapped
volume control to give bass boost action

at low volume levels. The values were 2 ] GUARD

PEERLESS C325-A . ... .... : chosen as 27,000 ohms and 0.01 mfd. to Protects television sets ogoinst lightning
PEERLESS R400-A . . ... ... . give a 3-db turnover point at 500 cycles. ond stotic chorges. Simple 1o instoll every-
. With improved bass response in the am- :::;mof "sd p;:’x‘l;":f";v"i':e:"';':;g";:"
Western Electric 728B plifier and speaker, it is desirable to 500,000 in use todoy! ) "
12" Speaker lower the turnover frequency. Another See your jobber or write to —

Only a Few Left
$35.70

consideration has to do with the very
close parallel between movie sound and

g i o MANUFACTURING (0., INC.
3 [PERICER ©OmPERIOD I'V sound. 1In both cases, at least 909 At sy aa fesii e N'“
piece for the amplifier o . Ave., yn 4, New Yor
described in the article of the program material is speech, with FIRST In Tel A A

musie distinctly secondary.

Movie practice is to make the gain
almost flat to 100 cycles, and then put in
some bass boost beginning at 100 cycles
to add richness to music. 100 cycles has
been found to be the highest practical

in this issue by Melvin C,
Sprinkle, Developed by
Bell Telephone Labs.
This speaker's frequen-
cy response is from 60
to 10,000 cps, Originally
soldfor $113.10 and now
Sun Radiobringsittoyou

at $35.70! Only a small quantity left and frequency for bass boost, since a higher
no more will be manufactured. They will frequency gives a boomy, barrel effect to
be sold ona first come first served basis, male speech. Thus. the bass boost ENGINEERS WANTED

i g ly lasts. .
Order now while our supply lasts capacitor on the volume control tap

Another Western Electric| | must be changed from .01 mfd. to .05 The National Union Research Division, one of

mfd. The 27,000-ohm resistor need not the largast organizations in the country devoted

Speaker Buy be changed.  Resistance - capacitance :: V?WIU"E' Tube Rese:":lz has °p°:;"gs f':k'
q Q . . ectrica ngineers an sicists. e wo

qT::ng;?“‘:.sp(ﬁlnsea(-)}n;(? t(s)pf;,lf)%g (\:‘?Jéh f\i’i; equalization, of th? t.yp'e employed here, invol\.le.s reseirch, design, a:d development of
$52.70, NOW ONLY $24.60. causes losses, and if it is found that the subminiature, secondary emission, cathode ray,
The 728B and 755A used together as Woofer gain is cut too much by the values sug- oot G G high.ly sPec.ia“ud. 'Y?“ of
and Tweeter make a swell 2-way speaker gested for the 630 chassis, then the 27,- :a:‘;u:e;:bes and their associated circuits and
system --and look at the dollars saved! 000-ohm resistor must be increased in avtpment.
ALL OTHER COMPONENTS -- resistance. A]SO, the capacitor must be Whether you have a background of electron

tube or circuit design, or are a recent graduate

increased so that its reactance is about and interested in our field, we would like fo

With one stop, or one letter you can order

the components you need for your system equal to the resistance at 100 cycles. hear from you. If you are seeking a permanent,
when you buy from Sun Radio & Electronics . . interesting position in electronics, send your
Co., Inc. From the tuner, or pickup, to the Choice of a Speaker: complete resume to:

cabinet for the speaker, Sun Radio has a

wide selection of the finest components So far no mention has been made of a

PERSONNEL DEPARTMENT

and sub-assemblies, Write for our famous suitable loudspeaker. For obvious rea-
Audio Catalog. Get on the list for our new sons the speaker originally furnished
General Catalog, Mailorders filled care- with the TV set is unsatisfactory and NATIONAL UNION
BN B BRI another must be used. From the stand- RESEARCH DIVISION
\\\I// point of convenience, it is desirable to 350 Scotland Road, Orange, N. J.
Sy W\\ - use a speaker that will provide satisfac-
- g tory sound in as small a cabinet as pos-
LECTRONICS CO. INC. . ; q q
&k sible. At this point, the reader will be -

122-F DUANE 5T. NEW YORK 7, N.Y. BAmciax 7-1840

left to go on his own, for the choice of a
particular model is, to a large extent, a
matter of individual preference.

Est. 1922 ° Two Blocks North of Chambers St.
Open Daily 9-6, Sat. 9-4:30, Wed. to 8:30 p.m.

~

44 FM-TV, the JourNAL of Rapio COMMUNICATION




READERS’ COMMENTS
ON THE FAS SYSTEM

HE extraordinarily widespread inter-

est in the FAS audio system, de-
scribed in our three previous issues, has
produced a flood of editorial correspond-
ence such as we have never known be-
fore. Therefore, this month, instead of
a fourth article in the series, we’re going
to catch our breath, quote some of the
comments, and answer a few typical
questions so that our readers can bene-
fit from each other’s experiences.

One of the most common questions is,
“What size should I make the Air-
coupler if I use a 15-in. speaker?” To
that question, we must make an honest
answer: we don’t know—yet. The FAS
team speat every available minute devel-
oping the system to its present point for
use with 12-in. speakers only. The “F”
member of our group is now involved
with 15-inchers and quantities of lumber,
and he’ll report in complete detail in the
February issue.

E. B, Eugene, Oregon: “The new FAS
system has created a great deal of in
terest out here in Oregon. . . . A question,
please: What are the polarity markings
on the electrolytic condensers associated
with the dividing network?”

As we understand the technicalities,
the polarity markings are not important
unless you have inverse feedback in your
amplifier. If you do, the positive side of
the electrolytic should face that side of
the voice coil from which you take your
feedback loop.

L. C.,, New York City: “I was privi-
leged to be among those present at your
demonstration in the course of the recent
Audio Fair, and was mightily impressed,
especially by the bass response. I should
like to incorporate the Air-coupler and
middle range speakers into my system.
How would I alter the values of your

I

Whether for the home or for use
in a sound re-inforcement installation, specify
UNIVERSITY — high fidelity reproducers
with a tradition for quality and performance.
UNIVERSITY ‘‘progressive engineering’’ as-
sures you exclusive pace-setting design fea-
tures, reliable factory ratings, and the advan-
tage of specialized manufacturing know-how
that brings you top quality products at sen-
sible cost. Investigate, and be convinced that
installing UNIVERSITY means installing
the best.

Available Now! The TECHNILOG

New and informative, o technical catalog with
valuable hints on sound-casting techniques ond

installation suggestions. Write today to Desk 13.

UNIVERSITY
LOUDSPEAKERS * INC

L
Z/-J 80 5SO. KENSICO A'VE.,.WHITE PLAINS, NEW YORK

Y
£ pISPERSION

APPEARANCE

MODEL 6201
COAXIAL
SPEAKER

You'll find no
compromise in
the model 6201 — a TRUE co-

axial system, completely self-
contained with LC network and
attenuator, at a sensible price.

Full
response 45 to 15,000 cps, power capacity 23

range

watts. Highest quality construction throughout
— separate Alnico V tweetsr driver, exclusive
UNIVERSITY W'’ shape Alnico V "woofer”
magnet, special cone edge treatment for longer
life, minimum distortion; and even the famous
UNIVERSITY wide angle '“Cobra’’ tweeter horn
for uniform dispersion of the '‘highs.”” Vari-
able attenuator adjusts ‘“’balance’’ to personal
preference.
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look to ALLIED
for your high-fidelity

custom sound components

WORLD'S LARGEST STOCKS

Just name your need in high-fidelity audio
components—ALLIED will deliver immed:-

ately from the country’s largest in-stock
supplies. Make your selections of tuners,
amplifiers, speakers, baffles, cabinets.
record changers, transcription and phono
equipment, wire and tape recorders, pre-
amps—all the equipment you want, with
the exact specifications required —at the
price you want to pay. For everything in
hi-fidelity sound, depend on ALLIED

crossover network if I were to use a | LA YISV T-1IE3 Y V(]
GE1201D for the middle range, and my
Stephens P-52L.X on the coupler?”

How to match values is explained in
full in the December article, but to start
with, we’d recommend your leaving your
present system alone, using the GE for
the Air-coupler. The Stephens is a 15-in.
woofer, which is that problem again. We
know that the GE works very well on
the coupler, because we've tried it.

S. S., New York City: “Exactly how
is the Air-coupler intended to be mount-
ed in the room? I would like to stand it
up vertically near a corner of the living
room, but you say performance falls off
if mounted vertically.”

It’s not the fact that it’s mounted ver-
tically that’s bad, but rather the free-
standing position, unanchored. The
more solidly the Air-coupler is weighted

(Concluded on page 46)

ON HAND

FOR IMMEDIATE
DELIVERY

Altec.Lansing  Audio
Developmenl « Bell « Bogen
Brook e Browning « Collins

Clarkstan o Electro-Voice
General Electric « Jensen
Jim Lansing « Knight
Livingston  Magnecord
Markel « Masco « Meissner
Mcintosh « National
Pickering « Presto

RCA « Rek-0-Kut

Radig Craftsmen o Scott
Stephens « Thordarson
University o V-M Corp.

| Webster-Chicago

=21
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FREE 1951 CATALOG

Write today for our complete Buying
Guide. (Custom Instatlers . . . ask to be
put on our special mailing list.) WE
STOCK EVERYTHING —FOR IMMEDIATE
SHIPMENT —ANYTIME —ANYWHERE.

ALLIED RADIO

833 W. Jackson Blvd., Dept. 20-A-1
CHICAGO 7, ILLINOIS

Weslern Electric

IF IT'S HI-FI . . .
ALLIED HAS IT!
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Platter and Reel
Epz’demz’c Reaches
Staggem'ng Proportions

Scores of Engineers Smitten

Al Travis, crackpot of supply,
who describes his “PRO” brand
tape, dises, and sapphires as being
both sensationally mediocre and re-
liably schmuet, says that if the be-
spectacled  wizards of the control
room keep buying at the present
tempo. he'll go broke keeping up
cnutf stock to make good his 24 to
48 hour delivery guarantee.

Whatever occult mysteries may
be behind the already apparent suc-
cess of his young and ungainly en-
terprise, be they shortages, year-end
budget  balances, or just plain
gnuckm, he takes this opportunity
to thank the scores of hot-tube
changers, mixer manglers, and check
book busters of the blurb-casting in-
dustry for the thousands of rocks
worth of orders that still pour in
and the confidence they express.

The prices of popular “PRO”
items typified below, Al says, can
represent yearly savings of hundreds
of iron men even to small users. e
particularly claims to be an FSU*.

16”7 “PRO™ Dbl Face discs, ea. $1.49
127 “PRO” Dbl Face discs, ea. 85
107 “PRO” Dbl Face discs, ea. 52
Red Ox. Plaste Mag. Tpe 1250 ft. 2.95
Sapphire Resharp Service each 1.49

Semi-monthly Al exposes some
1300 known or suspected disc and
tape users by mail to new dope on
trivia of the recording racket, and
he feels that, if any pipple fail to get
smitten, it’s their own fault.

If you've been needing flowers on
your desk because the mail was so
dead, Al believes the coupon below
will help—if only to fertilize better
the flowers.

* Friend of Small Users

BROADCAST ENGINEERS SPECIALTY CO.
101-38, 121 St., Richmond Hill 19, N. Y, City

Dear Al:

. We DO buy recording supplies from time to
time so please put us on your sucker list and
send back issves, too,

COMPANY ..o,

THE FAS SYSTEM
(Continued from page 45)

or attached, the better; it can be mount-
cd vertically in the wall except that, for
most people, that’s an awkward arrange-
ment requiring a lot of house remodeling.

S. S, also asked, “Is the 1,000-cycle
crossover frequency between middle and
high-range speaker critical?”

This frequency depends on the recom-
mendations of the tweeter manufacturer.
We used a Racon, and they suggest 1,000
to 1,200 eycles. I you happen to use a
ribbon speaker, you may want to go as
high as 5,000 cycles!

R. 8., Los Angeles, Calif.: “I made an
Air-coupler 7% by 18 by 72 ins. outside
dimensions, of 34-i. plywood, and tried
my Jim Lansing 15-in. speaker on it. Re-
sult was a very boxy sound. Tried a jury
baflle over the 15-in. hole, using a 12-in.
Jim Lansing.  Much better: less boxiness.
Apparently T hit a resonance with the
I5-in. speaker and the particular dimen-
sions I used for the Air-coupler. Any
suggestions?”

So long as you use wood, you’re bound
to get a tinge of boxiness, which you
may notice occasionally on male speech
reproduction.  Some bass reflex enclo-
sures we have heard are terrible in this
Some  like it:  “mellows the
If you can. try building your
Air-coupler in the floor. It reduces boxi-
ness to a minimum,

H. W., Brooklyn, N. Y.: “I built the
Air-coupler and the results are terrific!
To start with, I had a 8-way system ar-
ranged to achieve a stereophonic eflect.
Previous equipment consisted of a Uni-
versity dual tweeter covering 2,000 to
15,000 cyeles, with a 2.000-cvcle cross-
over, a mid-range University covering
600 to 2,000 cycles, with a matching
600-cycle crossover (attenuation rate of
G db per octave), and a low-range Altec
600-B 12-in. speaker mounted in a bass
reflex cabinet lined with 75 1bs. of plaster

respect.
sound.”

of paris,

“Because of the wood I had available,
I had to make the Air-coupler a little
shorter: 70 ins. instead of 72, Used about
10 angle iron brackets plus 16 braces
across the face and rear. The top side
is used as a book rack, thus providing
the required weight and a practical con-
venience besides.

“Here is another point of interest:
at the Audio Fair, you had your high-
range tweeter mounted at the extreme
right. I noticed there, as I had at home,
that with this arrangement surface noise
is emphasized. Locating the high range
speaker between the low- and mid-range
speakers seems to make the system
sound better balanced, and also tends
to decentralize the noise of surfaces and
shrillness in the reproduced sound.”
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KLIPSCHORN —Closest approach to per-
fect sound reproduction at any price ~ Finest
craftsmanship — Ingenious styling.

" REBEL —ciosest approach to Klipschorn at a
medium price.

Both offer quality consistent with the Klipsch
reputation; both include radiation of clean fun-
damentals at 30 cycles. Write or visit us.

KLIPSCH AND ASSOCIATES

Hope, Arkansas Phone 995

OPHAR

.""o WAX E S

0

e

CO MPOUNDS

Anti-Corona high heat-re-
sistant compounds for Fly
Back Transformers.

Waxes and compounds
from 100° F to 285° F
Melting Points for elec-
trical, radio, television, and
electronic components of
all types.

Pioneers in fungus-resist-
ant waxes.

Our efficient and experi-
enced laboratory staff is at
your service.

ZOPHAR MILLS, inc.
112-130 26th Street,

Brooklyn 32, M. Y.
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Gét Top Performance from the

FAS AUDIO SYSTEM

If you can’t get the exact parts required for the FAS audio
svstem, don’t sacrifice performance by using make-shift
substitutes. General Apparatus Company can supply the Air-
Coupler and crossover networks built exactly to the original
specifications, plus the speakers and tweeter if you need
theni, ready to use with any type of high-quality amplifier.

FAS AIR-COUPLER
Complete parts for the FAS Air-Coupler, precision cut from
first quality, 34-in. plywood, ready to assemble. Hole is cut
for standard 12-in. speaker. The plywood is selected
specifically for optimum FAS performance.

Item No. 1: $34.50
FAS AIR-COUPLER AND SPEAKER

Complete paris for the Air-Coupler, as described above,
together with an Altec-Lansing 600-B 12-in. speaker. This
is the exac! design which won such universal acclaim at the
convention of the Audio Engineering Society.

Item No. 2: $80.00
No. 1 CROSSOVER NETWORK

If you want to add an Air-Coupler to your present audio
system in order to improve the bass response, you can do
so by using the No. 1 crossover network. This will feed
frequencies up to 350 cycles to the Air-Coupler, and frequen-
cies above that point to your present speaker arrangement.
The No. 1 network consists of 2 inductors, 2 capacitors, and
2 4-watt potentiometers. Please specify the impedance of the
speaker system you are now using. Exaect circuit diagrams
and instructions are furnished. Item No. 3: $13.50

Nos. 1 and 2 CROSSOVER NETWORKS
This combination of networks is required for an Air-Coupler
with an intermediate speaker and a tweeter. The crossover
frequencies are at 350 and 1,200 cycles, the values which have
been determined as optimum for full FAS reproduction.
The units supplied comprise 2 pairs of inductors, 4 capaci-
tors, and 3 4-watt potentiometers for speaker matching.
Please specify the impedances of the speakers you plan to
use. Exact cireuit diagrams and instructions are furnished.

Item No. 4: $24.50

12-IN. ALTEC 600-B SPEAKER
This is the speaker used in the original FAS system for both
the Air-Coupler and the intermediate speaker. Impedance

is 8 ohms. Item No. 5: $46.50
RACON CHU-2 TWEETER

The new, improved driving unit design, supplied with a

divided horn. Impedance is 15 ohms. Item No. 6: $23.10

COMPLETE FAS SPEAKER SYSTEM
Comprising items 2, 4, 5, and 6 above.......... viriiennn.$164.50

You can order these items with full assurance of satisfaction
because the General Apparatus Company protects you with
an unconditional guarantee that every part will reach you in
new and perfect condition, shipped in the manufacturer’s
original carton.

Apparatus Co.

Massachusetts
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. Greafer Operating Economy
Lower Inifial Cost
Longer Life

You save from every angle when you buy and use transmitters
employing Eimac tubes. Saving starts with the initial tube cost
... you save again every hour you're on the air because of higher
tube operating efficiency . . . and you save still further by staying
on the air more hours without service shutdown.

Take as an example of Eimac tube economy the rugged
3X2500F3 triode pictured above. Initial cost is $198.00 each,
yet as power amplifiers they will provide 5 kw output per tube . . .
that’s lots of watts per dollar cost. The dependability of this tube
and its high frequency version (type 3X2500A3) has been
proven over many years by thousands of hours of life in AM, FM,
and TV service.

These tubes are the nuclei around which modern transmitter
circuits have been developed and built.

Let us send your engineering staff complete data on the
3X2500F3 and other Eimac tubes for broadcast service. A letter
to us will bring the material by return mail.

249
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EITEL-McCULLOUGH, INC. /555
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UTC was the largest supplier of transformer components in World War
Il. Present UTC production is on a similar basis. lllustrated below are a
few of the thousand military types in UTC 1950 production.

150 VARICK STREET ° NEW YORK 13, N. Y.

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: “ARLAB"
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UNI-CHANNEL SENSICON DISPATCH

witle the marvebous Sensicom cincuit. ..

...for permanent selectivity—and 8 other Motorola improve-
ments—Count on Uni-Channel through any routine or emer-
gency to handle whole messages in heavy adjacent channel traffic

(#=35 Kc. at 100 db. down, and =#=15 Kc. at 6 db. down)-

your practical proof of superior Motorola equipment!

A marvel of mechanical convenience in one compact and

accessible package. Just 4 screws install it in any vehicle. Or,

as an emergency station, simply connect antenna * and power. *

Investigate Uni-Channel before buying.

gY THE WORLD LEADERS
BACKED BY 20 YEARS RESEARCH, EXPERIENCE, AND SPECIALIZATION IN MOBILE RADIO 0'0 r u

COMMUNICATIONS DIVISION 4545 AUGUSTA BLYD., CHICAGO, in Canada: Rogers Majestic, Ltd., Toronto




