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Electrical “pictograph” shows
the white is right!

for RCA piciure-tube screens

MIX BLUE AND YELLOW paint and you
get green. But mix “blue” and “yellow”
phosphors and you get white . . . or what
appears white to the eye. So it is that the
fluorescent screen of a picture tube con-
sists of about two billion tiny “blue” and
“yellow” luminescent crystals. By the
principle of color «ddition, the colored
light from the individual crystals stimu-
lates the eye to give the impression of
white light.

The problem is you can get white that
is yellowish, or white that is bluish . . .
depending on the blend of the “blue” and
“yellow” phosphors. Getting a white
that’s just right for picture-tube screens is

TMK. ®

no easy trick. It calls for extremely pre-
cise color control of the phosphor.

RCA does it with a spectroradiometer.
This instrument permits very accurate
measurement of the shade of the “blue”
and “yellow” phosphors. Based on this in-
formation, batches of “blue” and “yellow”
phosphors are selected and blended to
give the desired shade of white. Each
blend is tested in a pilot run of picture
tubes, and these tubes are also measured
on the spectroradiometer. Only when a
pilot run shows the desired white is a
blend approved for production use.
Result: “Off-color” picture iubes never
reach your shop.

RCA’s constant vigilance at all stages
of manufacture is your assurance that
only top-quality RCA Kinescopes leave
the factory. In this way, RCA closely
guards its own reputation . . . and yours
as well.

With RCA Receiving Tubes,
as well as RCA Kinescopes,
TOP-QUALITY CONTROL
makes the difference.

RADIO CORPORATION of AMERICA

ﬁ ELECTRON TUBES

wWWwWwW americanradiohistorv.com
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. YOU BUILD
this Transmitter Power Supply
used in the basic experiments in
RF and AF amplifiers, frequency
multipliers, buffers, ete.

PRACTICE setting up code,
amplitude and frequency modu-
lation circuits (put voice, musie,

etc., on ‘“carrier signals” you
produce). You learn how to
get best performance.

s g A oanmssrin @ ¢
"y

YOU MEASURE curr cnt,
voltage (AC, DC and RF), re-
sistance and impedance in cir-
cuits with Electronic Multi-
tester you build. Shows how
basic transmitter circuits be-
have; needed to maintain sta-
tion operation.

.-

BUILD this Wavemeter and
use it to determine frequency
of operation, make other tests
on transmitter currents.

YOU

Training Leads to

BROADCASTING
Chief Technician

Chief Operator

Power Monitor
Recording Operator
Remote Control Onerator

Navy, Mar

GOVERNMENT
RADIO
Operator in Army,

Coast Guard
Forestry Service

Jobs Like These

AVIATION RADIO
Plane Radio Operator
Airport Transmitter
Operator
TELEVISION
Pick-Up Operator

ine Corps,

with parts I send.
to put a station

“

on the air.”

Experience on Circuits
Common to Radio & TV

Ever think HOW FAST Radio-Televi-
sion Communications is changing, devel-
oping, growing ? Have you considered what
this amazing progress can mean to you?

Even without Television the industry is
bigger than ever before. 105 million home
and auto radios, 2900 Radio Broadcasting
Stations, 108 TV Stations with 1300 more
now authorized. Expanding use of Avia-
tion and Police Radio, Miero-Wave Relay,
Two-Way Radio for buses, taxis, ete.
makes opportunities for Communications
Technicians and FCC Licensed Operators.
New jobs, more jobs for beginners ! Better
jobs, better pay for experienced men!

Television Is Today's
Good Job Maker

In 1952, over 18,000,000 homes had TV
sets. More are being sold every day. The
‘“Freeze” on building new TV stations
has been lifted. The time to act is NOW !
Start learning Radio-TV communications.
America's fast growing industry offers
good pay, a bright future, security.. If you
are a beginner, my course can help you
get FCC License, prepare for the job you

Servicing Training
Also Offered by N. R. 1.

If you prefer a good-pay job in Radio-
Television Servicing . . Or your own
money-making Radio-Television Sales and
Service Shop, I'll train you at home. My
famous Servicing Course also includes many
Kits of Radio Parts. You use them to get
PRACTICAL EXPERIENCE with circuits
common to Radio and Television. I also
show you how to make $3, $10 a week or
more EXTRA MONEY fixing nelgl\bors
Radios while training. Full information in
my 64-page book. Mail coupen.

LL TRAIN YOU FOR YOUR
FCC LICENSE

A Federal Communications Commission
Commercial Operator’s License puts you
in line for a good job in Radio or Tele-
vision Broadcasting, Police, Marine, Avia-
tion, Two-way, Mobile or Micro-wave Re-
lay Radio. Mail coupon below for 64-page
book FREE. It will giveyou complete facts
.\ about my NEW Communications course.

You BIIII.D THIS TRANSMITTER

With this Transmitter you practice how
You perform procedures de-
manded of Broadcast Station Operators, conduct
many experiments, make many practi-
cal tests.

Gef Practical

J. E. SMITH, President
National Radio Institute
Washington, D. C.

Tor 38 years, the leader
in training men for
Radio-Television.

in

If you’ve had some training
Radio or Radar, or as a Licensed Operator,
my course modernizes, increases the value
of your knowledge.

Includes New Developments

Mail coupon now for facts a_bout my
praetical course in Radio-Television Com-

want.

munications. Let me send you my FREE
book. See the nine big Kits of Parts I
send that “bring to life’’ theory you learn.
You get practical experience by working
on circuits common to both Radio and
Television ; also lessons on TV principles.
Read about the Transmitter you build and
operate, about the Electronic Multitester
you get. All equipment is yours to keep.

My graduates are filling jobs, making
good money in both Radio and Television.
Remember, the way to a successful career in
Television is through experience in Radio.

Mail Coupon for Book FREE

Send today! See what my Communica~
tions course is like. Find out how I get
you ready for a brighter future, better
earnings, more security in Radio-Televi~
sion. Send coupon now in envelope or paste
on postal. NO OBLIGATION, NO SALES-
MAN WILL CALL! My book, sent to you
FREE, tells the full story. J. E. SMITH,
President, Dept. 2 NE, National Radio
Institute, Washington 9, D. C. Our
39th year. ——

o
- 7

Dishatcher Voice f 5
SHRI':D/}QD HERBOR Airways Radio Operator 6,)81,2;3025'“'“" ,4/ ﬁ 4;
Chief Onerator POLICE RADIO TV Technician F o o Be a =0 {1
Assistant Operator gransmitterOHerator Rercr:ote Control S
Radiotelephone Onerator Service Technician perator S es O g
I 0Ce
# MR. ). E. SMITH, President, Dept. 2 NE “ :
| National Radio Institute, Washington 9, D. C. ¢q '
““My position with WNBT “T am a_technictan at | Mail me your 64-page Book about Radio and ‘Television ‘0“ N/ i
t1]5 v1dReCo tomrlox eng;xj)eglr & ‘I"lr.(])Plltn qunuwlton“amg ! Commmlncatlons opportunities and training. (No sales- [*° '
he A color project. itke it very much. Mos: an wil 11
owe a lot of my success to o= of my radio knowledge was I m e leasegeriteiplainl oy []
Your texthooks.”’—Warren fromm N.R.L”"—John Brit- ] :
! Deem, Malverne, N. Y. b to, Hyattsville, Md. g Name ... e e D Age. .. > ]
{ My first job was with ““A former employer recom- 8 AAdress.... ... 1 ¢
KDLR. obtained for me by niended N.R.I. training. ] " ]
your Graduate Dept. Now Now employed as transmit- Cit Zone... te ~
in charge of Radio Equip- ‘% ter operator at WKBO.” [) e State........... A i 1
ment for Police Dept.”’— —Albert Herr, New Cum- | Approved Under G. 1. Bill = 4
! T. 8. Norton, Hamilton, O. Yy berland, Pa. P e .. o Y
RADIO & TELEVISION NEWS is published monthly by the Zifl- Dl\ns Puhllshmrr Company at 185 N. Wabash Ave.. Chicago 1, Ill. Entered as second-class m.m.m,
dJuly 21. 1948, at the Post Ofice, Chicago, 1Il., under the act of March 3. 1870, uthorized by Post Oflice Departnient. Ottawa. Canada, as sccond-class mllLel
SUBSCRIPTION RATES: Ra (di0 & Television News—one vear, U dnd Possession &, [im-American countries, and Canada $4.00: all other foreign countrics $5.0
Radio-Elcewronie Fngincering deLlcn—onu vear, U. And POs: ions. Pan-American countries, and Canada $6.00; all other foreign countries, $7.00.
ostmaster—Please return undelnelu.l copies under form 3589 to 64 L. Lake St., Chicago 1, IlI.
December, 1952 3
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COVER PHOTO: A portable radio is
a happy thought for any gift-giving
occasion, The recipient of this RCA
Victor Model 2B400 ‘‘personal radio’
beams her obvious pleasure. Gown by
“Perfect Negligee,”” New York City.
(Ektachrome by Photo Associates)
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Reg. U.S. Pat. Off.

Average Paid Circulation over 220,000

Radio News Trademark Reg. U. S. Pat. Office @ Television News Trademark Reg. U. S. Pat. Office.

CONTENTS DECEMBER, 1952

International TV is Here ... o, R . S A. V. J. Martin 31
A Preamp for Magnetic Pickups.........iooo William Creviston 34
U.H.F. Antennas.._....._...... S S — Milton S. Kiver 36
Multi-Band V.F.O. Mobile Transmitter........... Loren C. Watkins, Jr., wsJX0O 39
Sell Portables Year-Round........... I P VS S S .. 44
A Carrier-Current Intercom..._........... .o e frving Gottlieb 45
Locating TV Intermittents. ... . Walter H. Buchsbaum 46
The Cascade-Cascode on 2 Meters............. e Robert B. Tomer, W1PIM 48
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DX Television.........ccoooooo S S Stan Johnson, w@LBY 52
Mac's Radio Service Shop................... T .John T. Frye 54
A Duo-Diode Modulation Monitor............ J. Lucas, bL4Zv & D. Peters, DL4vJ 55
Hi-Fi Loudspeaker Design.................. Ay e Abraham B. Cohen 56
A Meterless V.T.V. M. i Louis E. Garner, Jr. 60
Mobile Radio (Part 4} O weeLeo G. Sands 62
Radio-TV Service Industry News..______... .. 128
Radio & Television News Index (Vols. 47-48) 145
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For the Record........ The Editor 8 Short-Wave............ K. R. Boord 59
Spot Radio News._.__.____ 6 Technical Books ... . ... b6
Within the Industry......._. PR 24 What's New in Radio..........._. 78
New TV Products................. 140
<04y, COPYRIGHT 1952

oA ZIFF-DAVIS PUBLISHING COMPANY

s g Editorial and Executive Offices

?,r,, O‘F 366 Madison Ave., New York 17, N. Y. Member

NG © VOLUME 48 e NUMBER 6 Audit Bureau of

Circulations

SUBSCRIPTION SERVICE All communications concerning subscriptions should be addressed to Circulation Dept., 64 B,
€ St., Chicago 1, Ill., Subscribers should allow at least two weeks for change of address.

CONTRIBUTIONS: Contributors are advised to retain a coby of thcir manuscnpts and mustratxons Comnbutmns should be

mailed to the New York Editorial Office and must be accompanied by retu Con be with rea-

sonable care, but this magazine assumes no responsibility for their safety Any copy accepted is sub;ect to \whatever adapta-

tions and revisions are necessary to meet the requirements of this publication. Payment covers all author’s, contributor’s,

and contestant’s rights, title, and interest in and to the material accepted and will be made at our current rates upon ac-
ceptance. All photos and drawings will be considered as part of the material purchased.
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N.W. .. gef EVERYTHING YO®U NEED to help you
EARN whlle you LEARN

RADIO - ELECTRONICS

('I) at HOME .

(2) in opceli nation’s
Anest TV training

Commerciol .
type laboratories
SIGNAL
GENERATOR Mail coupon today for

these FREE publications
showing HOW and Where

real money is being made
in TELEVISION

PIPLE T ST

Bearing

MULTI-

Looking for a chance to earn REAL MONEY ... to get a really interesting job or your own
business ... and above dll, to enjoy the peace of mind and satisfaction that comes from
knowing your future is tied in with one of America's most promising opportunity fields?
Then mail the coupon at once! Find out about one of today's most WONDERFULLY EFFECTIVE
ways to prepare you to enjoy all of these advantages in America’s amazing, multi-billion
dollar opportunity field of Television-Radio-Electronics.

Now you can have your own HOME LABORATORY

Using the D.T.l. Way, no previous experience is needed. You can get laboratory type training
(1) at home in spare time—or (2) full time training in one of nation's finest TV fraining labora-
tories. The home method includes EVERTHING YOU NEED to learn-by-doing. You work over
300 experiments from J6 big shipments of parts which you keep. This includes building and
keeping the valuable commercial type test equipment shown at the left—iceal for helping
you EARN while you learn. You also get easy-to-read, well-illustrated lessons. And to help you
master important fundamentals faster, easier, better, you get D.T.l.'s remarkable and exclysive
home training advantage — learn-by-seeing HOME MOVIES.

Mail Coupon TODAY!

But why not get ALL the facts about D.T.I's wonderful training programs ... aboui ihe
top flight Employment Service available to all graduates . . . about the special advan-
tage that may be yours if called to military service? Mail coupon today. We believe
the late fagts we have are feally going to surprise "ou.

a “must” for
TV service

Superheterodyne

J

DeFOREST'S TRAINING, INC., Dept.— RN-12-1
Optional af 2533 N, Ashland Ave., Chicago 14, 11l
moderate 1 i MOVIE PROJECTOR {would like valuable,information-packed folders

" added cost ' and FILMS showing how | may get started toward a good

: job or my own business in Television-Radio-
De FOREST'S TRAINING, INC.

Eiectronics.

Name.
AFFILIATED WITH
De VRY 7eckwical INSTITUTE Street ~ Apt
CHICAGO 14, ILLINOIS City. . . .Zone___State.

or HNN U NDE NN E

December, 1952
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ELECTRICAL AND ELECTRONIC

WIRES AND CABLES
—For the Automotive, Appliance, Motor,
Radio, and Television Industries
Belden Manufacturing Company
Chicago 80, Illinois
RADIO & TELEVISION NEWS
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 Finally! No More TV Inderference Problarn!

The New
Hallicrafters

Here’s the news you’ve been waiting
for—a medium power transmitter (100
watts) that solves the problem of televi-
sion interference once and for all. The
Hallicrafters HT-20 is the answer. Com-
pletely tested in the lab and in the field,
here is a transmitter that is truly T.V.L
Proofed*.

This is not simply a revamped design,
but completely new circuitry to meet this
problem. Physically, too, the entire trans-
mitter is new from the massive, two-piece,
completely rigid chassis to the electrical
air cooling system of the final amplifier
tube.

See this newest Hallicrafters—get the
complete story of the finest transmitter,
dollar for dollar, on the market today. Or
write Hallicrafters direct for full details.

Check these features!
® 100 watts carrier power with high level
(Class AB2) modulation on any band.
gz taEs RS R ) | ® Continuous coverage, with overlapping
e ‘ bands, from 1.7 to 30 mec.

i

® Compact, efficient design. Amazing for
its power. The HT-20 is 20%2"* long, 1134/
high and 1634” deep.

® Weight of transmitter, in cabinet, 105
pounds.

® All transformers and chokes operate
“"cool’’—maximum temperature rise of 40
degrees. This means fewer replacements,
long operating life.

® Operates equally well from relay rack or
in cabinet on table top.

® Uses 117 volts, 60 cycle AC.
® Moderate cost.

>I< T.V.l. PROOFED —means that this transmitter
has circuitry specifically designed to eliminate spurious
and harmonic energies that result in television interference.

World’s Leading
Manufacturer of Precision Radio, Television

CHICAGO 24, IL1L.

December, 1952
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meet 85%
of your

rveplacement
needs with
these TRIAD
Television
Components

There are 23 Triad Television Replace-
ment items listed beiow.
They will take care of
85% of your service
needs. Always keep a
supply on hand. They
eliminate excessive in-
ventories, speed servicing
and simplify reordering.
Your Triad jobber carries
them in stock. Call him
today.

DEFLECTION YOKES:
Y-11 Y-19
Y-12 Y-20
Y17

Y-1

HOR{ZONTAL OUTPUTS:

(Flybacks)
D1 D-15
D-11 DA-20
0-14

TYPE P

VERTICAL BLOCKING

OSCILLATORS:
A-97X A-97Y
A-97K

FILTER CHOKES :

C-11x C-21X 1
C-13X C-23X |
C-17X

VERTICAL QUTPUTS:

A-99X A-103X
A1010 A-107X
CASE X A-102X

Write for Catalogs TR-52A and TV-52A

" 4055 Redwood Ave., Venice, California |

BY

THE

EDITOR

AUDIO INTEREST REACHES NEW HIGH

O THOSE of us who are in a posi-

tion to observe the Audio Industry,
it becomes more apparent than ever
that the impact of audio on the pub-
lic has reached major proportions. And
those of us who are charged with the
responsibility of maintaining a bal-
anced technical publication need only
to look at the daily mail to confirm
our own belief that as far as the
theory, construction, and applications
for audio equipment are concerned,
there is an ever-increasing interest
and a continually expanding market.

The recent Audio Fair in New York
gave us an opportunity to actually
talk to many of our readers. We dis-
cussed their varied interests and prob-
lems. As a result, these personal con-
tacts proved what we already sur-
mized—that audio interest in all
phases—theory, construction, and ap-

| plication—is on the increase. Some of

those to whom we talked were new-
comers who only during the last year
realized the importance of good, sound
equipment. Many of them are buying
or intend to buy their equipment and
assemble it into well thought-out
sound systems. There are others who
would rather construct their equip-
ment from the very basic units on up.
Regardless of whether they buy or
build, their interests are of great im-
portance to the entire audio industry.
With an ever-increasing interest there
is only one answer-—a continually ex-
panding market.

With the exception of television,
audio ranks high in reader interest
and preference. For example, we re-
cently mailed an extensive question-
naire to one out of every ten of our
readers. In this survey, we asked the
reader to indicate his preference for
feature articles and for departments.
We also asked him to check subjects
in which he had no interest. It was
extremely gratifying to the editors
that a high percentage of those receiv-
ing the questionnaire took the neces-
sary time to complete the extensive
listings and to return them to us for
compilation. The purpose of the ques-
tionnaire was two-fold. First, to give
the reader an opportunity to state his
preference for articles in each facet
of electronics. Second, to determine
his specific activity or profession in
the industry.

There are more than 220,000 tech-
nicians and others purchasing RADIO &
TELEVISION NEws each month. We
sampled in excess of 22,000 individ-
uals. Many have written to the editors
requesting the results of the survey.
While the final tabulations have not
been made at this writing, we are able
to give you some of the highlights

www-americanradiohistorv com

which are indicative of the average
reader of this publication. He is 30
years of age and actively engaged in
some phase of electronics. He has been
a reader of RaDIO & TELEVISION NEwWS
for over five years and shares his copy
with others. He has shown greatest
interest in the following: television
(theory and practice), television serv-
icing, radio (AM-FM theory and prac-
tice), audio (construction data), audio
(theory and practice), radio servicing,
microwaves, industrial electronics, and
amateur radio (theory, construction,
and practice).

In addition, he prefers to read the
following monthly departments: Mac’s,
For The Record, What's New, Tech-
nical Books, TV Products, Manufac-
turers Literature, and Service Indus-
try News.

We asked for the principal classi-
fication of our readers and find that
approximately 73,000 are engaged in
full time radio and television serv-
icing, more than 50,000 are active in
the communications field and over
42,000 are in equipment manufactur-
ing. While these are the principal
classifications shown on the lists, there
are, in addition, another 10,000 deal-
ers, approximately 8000 teacher-in-
structors, 6000 parts manufacturers,
and nearly 4000 distributor-jobbers.

We also questioned our readers as
to their special ‘interests and hobbies
in addition to their regular occupations.
Heading the list are the more than
95,000 readers specifying an active
interest in audio. They show greatest
interest in the following: amplifier
construction, tape recording, custom
installations, and high-fidelity listen-
ing. The average audio reader values
his equipment at approximately $500
and states that he will spend approxi-
mately $200 for new equipment in the
next 12 months. This in itself repre-
sents a very lucrative market for
those engaged in the merchandising of
audio. ‘It also indicates a good taste
in quality components.

It is gratifying, too, to observe a
steady increase in audio circulation
resulting from our efforts to continue
to publish outstanding articles on each
phase of the audio art.

Our sincere thanks go to our more
than 220,000 monthly readers and to
our valued advertisers, both of which
have combined to make Rap1o & TELE-
visioN NEws the most widely read
publication in its field.

The editors will continue in their
efforts to bring you the very best pos-
sible coverage of our industry. The
information compiled from our survey
will serve as a guide in the planning
of future issues. . . . . . . OR.

RADIO & TELEVISION NEWS
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THE ONLY COMPLETE CATALOG FOR EVERYTHI G IN
TELEVISION, RADIO AND INDUSTRIAL ELECTRONICS

236-PAGE CATALOG

complete...value-packed

Here’s the one authoritative,
complete Buying Guide to Everything
in Electronics—packed with the world’s largest
selections of quality equipment at lowest, money-
saving prices. See the latest in TV, AM and FM
receivers; High-Fidelity Custom Sound components;
latest P.A. Systems and accessories; recorders;
Amateur receivers, transmitters and station gear;
specialized industrial electronic equipment; test
instruments; builders’ kits; huge listings of
parts, tubes, tools, books—the world’s

most complete stocks of quality equipment.

ALLIED gives you every buying advantage:
speedy delivery, expert personal help, lowest
prices, liberal time payment terms, assured
satisfaction. Get the latest 1953 aLLIED Catalog.
Keep it handy—and save time and money.

Send for your FREE copy today!

the world’s largest stocks

e TV and Radio Parts

o Test Instruments

o Hi-Fi and P.A. Equipment

e Television & Home Radios
e Recorders and Supplies
e Amateur Station Gear

o Builders' Supplies

e Equipment for Industry

quick, expert service
EVERYTHING IN ELECTRONICS

ALLIED RADIO

World’s Largest Radio Supply House

Send Today for Radio’s
Leading Buying Guide

ALLIED RADIO CORP,, Dept. 1-M-2

EASY-PAY TERMS

Take advantage of ALLIED'S
liberal Easy Payment Plan—
Radio's best terms—only
10% down, 12 months to

TV & HI-FI SPECIALISTS

To keep up with develop-
ments in TV and High-Fidelity,
look to ALLIED! Count on us
for all the latest releases and

833 W. Jackson Bivd., Chicago 7, lilinois

[] Send FREE 236-Page 1953 ALLIED Catalog

& ¢ - Name.
pay—no interest if you pay largest stocks of equipment
in 60 days. Available on in these important fields. If 3
Hi-Fi and P.A. units, record- it's anything-in Television or Address
ers, TY chassis, test instru- High-Fidelity equipment—
ments, Amateur gear, etc. we have if in stock!
City Zone State

December, 1952
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TV HI-VO-KA

Compare voltage tests, ease of service, prices . . .
you'll choose CENTRALAB TV Hi-Vo-KAPS every time

AFE you on safe ground when you guarantee TV high

voltage service? You are — if you use Centralab TV
Hi-Vo-Kaps. Designed for exact replacement according to
original manufacturer’s specifications, they're factory assem-
bled. There’s no need for a service man to fumble with
“kits” . . . putting parts together . . . doing the manufactur-
er’s job. That means no unseen air gaps between terminal
and capacitor body . . . . .. safe, positive con-
nections every time.

no shortsng

And when you check CRL voltage guarantees, you'll see

why Centralab Hi-Vo-Kaps withstand continuous overload
up to twice rated working voltage. Every unit is individually
tested at the factory!

Take a good look at price, too. Here’s further proof that
Centralab Hi-Vo-Kaps are your best buy. What's more,
they're packaged and marked for ease of identification and
better stock control. Each unit is individually cartoned, ready
for use. Five individual cartons per standard display pack.
For additional information, ask your distributor, or mail

coupon for copy of Catalog 28.

Check these

® POWER FACTOR — At 1 MC or 1 KC, initial 1.5%
maximum; after 95% humidity, 2% maximum. Returns
to initial upon drying.

® LEAKAGE RESISTANCE — Initial, 5000 megohms; after
100 hours at 95% humidity, 1000 megohms. Returns

to initial upon drying.

® TOLERANCE — Minus 20%, plus 50%.

® BODY SIZES — 501 (10,000 V.D.C.W.) 1" dia. x .625"

long. 502 (20,000 V.D.CW.) 1”7 dia. x 1.050” long.
503 (30,000 V.D.C.W.) 1.4” dia. x 1.250” long.

® TERMINALS — Brass, cadmium plated. Three combina-

tions available on type 501, 10,000 V.D.C. units. Six

combinations on type 502, 20,000 V.D.C. units. Type
503, 30,000 V.D.C. units are available only with 2

type TV1 stud type terminals.

L L] L]

specifications
Dew | mwe | caftho. | BRI TERMINALS
10,000 500 TV1-501 20,000 2 Rod

10,000 500 TV2-501 20,000 1 Slot, 1 Tap
10,000 500 TV3-501 20,000 1 Tap, 1 Thread
20,000 500 TV1-502 40,000 2 Rod

20,000 500 TV2-502 40,000 1 Slot, 1 Tap
20,000 500 TV3-502 40,000 1 Tap, 1 Thread
20,000 500 TV4-502 40,000 2 Male Thread
20,000 500 TV5-502 40,000 2 Female Tap
20,000 500 TV7-502 40,000 1 8-32 thd, 1 6-32 thd
30,000 500 TV1-503 48,000 2 Rod

A Division of GLOBE-UNION INC.

200 E. Keefe Avenue ® Milwaukee 1, Wisconsin
In Canada, 635 Queen Street East, Toronto, Ontario

December, 1952

u CENTRALAB, A Division of Globe-Union Inc. :
: 910 East Keefe Avenue, Milwaukee 1, Wisconsin u
Please send me a copy of the new Centralab Catalog 28.

] ]
: Name :
| Company Ticle :

n

u Address ]

City....... s ; State :

.-I-..-..-...--.........l....
11
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It splits seconds even faster

Ina split second, relays, which are
high-speed switches, set up dial tele-
phone connections. Then they are
off to direct the next call. Yet even
this speed is too slow for Bell Lab-
oratories scientists in quest of still
faster switching.

Scientists and cngineers devised a
new relay — the wire spring relay —
and worked out the production prob-
lem with Western Electric, manufac-

turing unit of the Bell System. This
is twice as fast, uses less power and
costs less to make and maintain.

With speedier relays, switching can
be done with less equipment . . . and
calls go through faster. The wire
spring relay is a practical example of
how Bcll Telephone Laboratories and
Woestern Llectric pool their skills to
improve telephone service while keep-
ing its cost down.

A New wire spring relay. Older relays had flat

metal springs and 70 parts to be handled, com-

pared with 12 in the new model. Relays operate
by means of an electremagnet which responds
to high-speed pulses.

New relays must be able to operate one billion
times—equal to once-a-second for 30 years.
Employing a sound recorder as a precision
vibrator, Bell scientists learned to evaluate the
effect of sideways motion on relay life. Such
rubbing motion is limited to one-thousandth
of an inch in the new relays.

Dynamic Fluxmeter, developed by Bell Laboratories,
indicates flux build-up in intervals of 25 millionths
of a second. Precise information like this was essen-
tial to higher speed operation.

12

Relay springs as they come from Western Electric
molding machine, before being cut apart for use.
Molding technique saves time and money . . . makes
possible the maintenance of precise adjustment.

www-americanradiohistorv. com

Bell Telephone
Laboratories

IMPROVING TELEPHONE SERVICE FOR

AMERICA PROVIDES CAREERS FOR CREATIVE

MEN IN SCIENTIFIC AND TECHNICAL FIELDS
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IN 10 MONTHS OR LESS — FOR

RADIO-TELEVISIO

Our 21st Year Training Men for Greater Incomes and Security in Radio-Television

1 SEND YOU
18 BIG KITS

of Radio Television parts and equipment.
Much of your training will be actual construc=
tion and experimentation . .. the kind of truly gj
PRACTICAL lnstructlon that prepares you .
for yoar Radio-Television carecr. )

NEW! NO OBLIGATION PL N

You Have No Monthly Payment Contract to Sign
Pay For Your Training as You Earn and Learn

You can get into Radio-Television, today’s fastest growing big money
opportunity field, in months instead of years! My completely new
2 “package unit” training plan prepares you in as little as 10 months
Tg B or even less! No monthly payment contract to sign—thus NO RISK to you!
e This is America’s finest, most complete, practical training—gets you
ready to handle any practical job in the booming Radio-Television industry.
Frank J, S5 ®™™ Start your own profitable Radio-Television shop . . . or accept a good pay-
S Rde ™™ ing job. I have trained hundreds of successful Radio-Television technicians
during the past 21 years—and stand ready to train you, even if you have no pre-
1 vious experience! Mail coupon and get all the facts — FREE!

Valuable Equipment Included  Farn Extra Money While You Learn!
With Training

‘T'lc new Sprayberry ‘“‘package’ plan All your 10 months of training is IN YOUR

48

includes many big kits of genuine, pro- HOME in spare hours. XKeep on with your
fessional Radio-Television equipment, present job and income while learning. With
_____ You perform over 300 demonstrations, each training ‘‘package’ unit, you receive
experiments and construction projects. extra plans and ‘‘Business Builder’’ ideas for
...... | You build a powerful 6-tube 2-band gpare time Radio-Television jobs. New tele-
{ radio set, multi-range test meter, signal vision .stations everywhere, open vast new
generator, signal tracer, many other opportunities for trained Radio-Television
{ projects. All equipment and lessons are Technicians-—and those in training. If you
yours to keep . . . you have practically expect to be in the armed forces later, there
everything you need to set up your own is no better preparation than practical
profitable Radio-Television service shop, Sprayberry Radio-Television training.

SPRAYBERRY ACADEMY OF RADI( %ﬂt'.‘?s'.‘ﬁ,"cf.‘;‘a'éﬁ'as.ﬁ

YOU BUILD the Television set and

the powerful superhet radio reeeiver shown =, )
above. IN ADDITION to the other test units M‘ [/ COUPON 25. ’ IE
sho#n here (many are not shown because of 7 F RADIO, Dept. '
lack. of space). All equipment I send you i3 TODA Y. -
YOURS.TO KEEP, 55 =g ¥
NO OBLIGATION ion on your 10- MONTH Radlo-Tele~ r
) - i ;) Plan.’ 1 understand this'does not obligate me and that'-:(
! 111 ce.ll upofi* e.sure to, mclude 3 books FREE Ed ey
1 invite you to get all the facts— : A : LBl RN By
;kf vou 3 BIG Euers o o
RADIO-TELEVISION BOOKS P RGeS e Rl s }
want you to have ALL the facts about B R TR S . P i VAl S 3
my new 10-MONTH Radlo-Television Training 2 . =5 = e o S n
—without cost! Rush _coupon for my_ three big Radlo- o Ad_dress-.-...".-.--......-.,....-..-...-..-.;_ ...... eessancenere
Television books: '“How to Make Money In Radio- & i SR k i - i : e
Television.” PLUS my new lllustrated Television Bul- '
letin PLUS an actual sample Spraybe-ry Lesson—ALL X i 5 & 5 '
FREE. No obugatlon and no salesman will call. Mail City - Zone State :
2 el Lr L T - S s PSS, i A b el R b il e e~

coupon NOW

.,vgg_--,‘_-b@.ﬂ'—mﬁ--liva‘:‘-‘--’--_--v-------------w

December, 1952 13
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The sensational new TRIO ZIG-ZAG TV AN.
TENNA has already proven its superiority in the
field. Thousands of installations have given a new
high in TV reception, especially in ultra-fringe areas.

Word of mouth has done the rest. TRIO’S plant capa-
city, taxed to the limit in an effort to supply the
amazing demand for the ZIG-ZAG ANTENNA
series, is being greatly expanded. Very soon now,

your ZIG-ZAG ANTENNA will be supplied, and

it's well worth waiting for.

ZIG-ZAG ANTENNAS have replaced every
known type of installation and TRIO is proud to
report that in EVERY instance the ZIG-ZAG AN-
TENNA has out-performed them all, even the tried

and true TRIO dual-channel yagi,

TV listeners are finding that with a ZIG-ZAG
ANTENNA they are no longer tied down to just
one or two channels, but are getting excellent recep-

TRIO 2Z1G-ZAG
| TV ANTENNAS

available in 8 different models, provide a new high in
all-channel performance for any area, from metropolitan
to ultra-fringe. Tremendous gain, sharp directivity, excel-
lent match to 300 ohm line, sturdy vibration-proof con-
struction and fast, easy installation tells the rest of the
TRIO ZIG-ZAG ANTENNA story.

SEE THEM at your JOBBERS. WRITE for CATALOG.

tion on channels never seen before. ZIG-
ZAG ANTENNA js truly HOT on qll

VHF channels. -

3 These ZIG-ZAG ANTENNAS pro-

vide the ultimate .in extreme fringe

area reception. ZZ12L -provides 12-

db, gain on Channels 2 thru 6,

ZZ16H has a.gain of 14'db. on Chan-

nels 7 thru 13. These antennas have

very namow forward lobe, high front

to back ratio, provide-high rejection in

areas with. co-channel interference.

Where maximum gain is not necessary
these normal fringe model ZIG-ZAG
ANTENNAS are ideal. Model ZZ8L
hasa gain of 9db. average on Channels
2 thru 6. The ZZ8H providesan 11 db,
gain on Channels 7 thru 13. Forward
lobe patterns comparable to good
multi-element single channel yagi.

For near fringe area reception these
ZIG-ZAG ANTENNA models pro-
vide 8-9 db. gains on all Channels 2
thru 13, ZZ6L covers Channels 2 thry
6 and Model ZZ6H covers Channels
7 thru 13, Both models have patterns
similar to those of cut to.channel yagis.

6L

These ZIG-ZAG ANTENNAS pro-
vide ALL CHANNEL reception with
only ONE antenna bay, Model ZZ6A
is designed for near fringe Gfea recep-
tion of all Channels 2 thru'13, with an
average:-gain of 9 db. Model ZZ4A
is for vse in suburban areas, providing
an average gain.of 6 db. onall Chan-
nels 2 thru 13.

SRk m— ) RADIO & TELEVISION NEWS
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Kansas City, Mo. Service, and where to ob'mm it, is feo'rured in this pos'fer
that works fulltime for the serviceman whose name and number show promi-
nently at center. Floodlighting increases the board’s usefulness.

FULL-SIZE BILLBOARD ADVERTISING
FOR TV-RADIO SERVICEMEN!

Another G-E “‘first!” Colorful 24-sheet posters
spotlight the serviceman’s name and phone number
—tell owners who to call for service!

@ Coast to coast, big G-E-tube posters in full
colors are answering the query of TV-radio
owners: where can I go for reliable, experi-
enced service? Simultaneously, the billboards i ; - . KLINEDINST
meet the serviceman’s need to tell customers | s : : - YORK. PA.
where his shop is located, how to phone him. i PHOH[ 872-967

G-E-tube posters are a thrifty and productive
advertising medium for the serviceman. Hun-
dreds of postingsalready have been contracted
for. They are located where customers-to-be
see them, and their large size assures attention.
In every case, the serviceman’s name, address,
and phone number appear in bold type in the
center of the poster.

Assisted energetically by G-E tube distribu-
tors, G.E. is proud to have pioneered this
business- gettingaidfor servicemen! Tube Dept.,
General Electric Co., Schenectady 5, N, Y.

York Pa. Bes:de a busy street, this board is seen, recd and remembered
by thousands of TV-radio owners who walk or drive past.

GENERAL ELECTRIC

161-1A6
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SPINTITI

REG. U. 5. PAT, OFFICE

ORIGINAL

WRENCH

WITH THE
SCREWDRIVER
ACTION

or

® ASSEMBLY WORK ;

® REPAIR WORK

® RADIO
® TELEVISION .
@ INDUSTRIAL .
@ AIRCRAFT

STEVENS WALDEN, Inc.
WORCESTER 4, MASS.

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

THE ULTRA-HIGHS, described on a
host of occasions in Washington as
the sparkling band which would truly
launch a glittering gateway to a new
TV world, saw this vivid prediction
suddenly come to life in Portland,
Oregon, just as the Fall made its debut.

In a surprise move, the Commis-
sion granted Herb Mayer permission
to put his Channel 27 station on the
air on an interim basis, using the
experimental transmitting gear sent
from Bridgeport, Conn., with an effec-
tive radiated power- (erp) of 17.6
kilowatts. The full approved erp of 88
kilowatts, from a b5-kilowatt trans-
mitter, is expected to be available
sometime next year.

The station’s prexy, thrilled by the
honor of not only being the first u.h.f.
telecaster, but the first TV station to
go on the air in the northwest, dined
and wined local retail and civic lead-
ers, distributors and advertising men
at a reception and luncheon, and then
brought everyone to the transmitter
site in the western hills of the city.
On view was a 14-bay antenna about
1300-feet above sea level, and a cin-
der-block house serving as home for
the 1-kilowatt transmitter.

The initial results were noted as
impressive, with an 87-dbu signal hit-
ting the city of Portland, a 74-dbu *
signal covering the adjacent cities of
Vancouver, Washington; St. Helens
and Oregon City, Oregon, and 64-dbu
signals reaching Salem, Oregon and
Longview, Washington.

At this writing, over 5000 sets were
reported to have been installed. It
was believed that the quantity would
be tripled and quadrupled within a
matter of weeks.

CONTINUING ITS WHIRLWIND
pace, the FCC has sent approvals to
nearly a score more applicants for
TV construction permits, bringing the
total to 63, commercial interests re-
ceiving 54 and educational 9, and
announced that processing will con-
tinue on 170 mutually exclusive appli-
cations on hand, and thereafter, for a
limited time, would only handle the
baskets of pending noncompetitive
bids.

The south retained its lead in the
new-grant race, and is expected to
hold this favored position for many,
many weeks. Among the southern

WwWWWwW americanradiohistorv com

cities approved for TV were Jackson,
Mississippi; Columbia, South Caro-
lina; Montgomery, Alabama; and Roa-
noke, Virginia.

Jackson won Channel 25 and the
transmitter there will be operated by
Mississippi Publishers on a power of
205 kilowatts. WCOV in Montgomery,
owned by Capital Broadcasting, re-
ceived Channel 26 and will pump out
88-kilowatt signals. Columbia was
quite fortunate, receiving two grants.
One went to WCOS, the property of
Radio Columbia, who will use Chan-
nel 25 and a power of 89 kilowatts.
WNOK, a Palmetto Radio Corp. sta-
tion, received Channel 67, and will
transmit with a power of 680 kilo-
watts. There were a pair of grants
approved for Roanoke, too, with one
a w.h.f. assignment (Channel 27) and
another on Channel 10. The ultra-high
award was won by WROV, Radio
Roanoke, who will telecast on 105
kilowatts. WSLS, a Roanoke Broad-
casting property, will use Channel 10
and a power of 250 kilowatts. Little
Rock Telecasters in Little Rock, Ar-
kansas, were told that they would be
able to operate on Channel 17 with
a power of 22 kilowatts. KMJ, a
McClatchy Broadcasting station, in
Fresno, California, will have a TV
affiliate also and operate on Channel
24 with a power of 105 kw. Denver,
the first city to win approval for a TV
station since the freeze lift, also won a
u.h.f. approval. Awarded to Mountain
States Television for Channel 20, TV-
casting will be via a 89-kw. trans-
mitter. Another grant was also issued
to Harrisburg, to WHP, who will have
Channel 55 and use a power of 240
kilowatts. In Youngstown, Polan In-
dustries, who had submitted a plea
for a channel change, was awarded
Channel 21 and a power of 170 Kilo-
watts. The Washtenaw Broadcasting
Co., operators of WPAG, in Ann Arbor,
Mich., were authorized to proceed with
their construction of Channel 20 sta-
tion operating on 175 kilowatts.
Channel 39 in Rockford, Ill., will be
operated by the Winnebago Televi-
sion Corp., and a power of 15.5 Kilo-
watts will be used.

Based on estimated commencement
dates, cited in the grants, some of the
ultra-high stations are expected to be

* A “dbu” represents field strength in db above
one microvolt-per-meter.

RADIO & TELEVISION NEWS
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the greatest Yagi of them all
JFD 10-ELEMENT "Baline” YAGI

*12 db (gain of stacked JFD BALINE over a tuned folded dipole)

[/ 774

/22

illustrated: JFD No. 10Y25-10Y6S
Low Band Stacked Baline Yagi

“91, db (gain of single JED BALINE over a tuned folded dipole)

*These figures have been verified by the Hazeltine
Corporation, world famous research laboratory. .All
JFD gain figures are based on a reference tuned folded
dipole. Beware of exorbitant gain figures which are not
based on any reference level.

ACTUAL FIELD TESTS PROVEIT

DIRECTIVITY PATTERN

JED Model 10Y7 chomner?
Single High Band Baline Yagi

3

DIRECTIVITY PATTERN

JFD Model10Y7S channet7,
Stacked High Band Boline Yogi

’
*

[BALANCED LINE]

£

with respect to folded dipol
both onlennas working int

matched loads.
with respedt fo folded dipole
both antennas warking into

matched loadt.

[~}

®
o
3

|

i ' f
bl s
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Megacycles.

Megacycles

=

JETENNA the conical with jet-action assembly

no other fan conical assembles so fast, performs so well!

1. Pre-assembled JFD Je-
Tenna as packaged. Note
its compactness of con-
struction and craftsman-
ship of design.

2. As the JeTenna swings
open, dipole elements fan
instantly into exact posi-
tionbyridingalong unique
fulerum indices.

3. JeTenna clements lock in-
to position effecting 35
forward inception angle
and 40° dipole angulation
for greater signal pickup.
Reflectors snap into place
for quick tightening by
wing nuts.

JFD MFG. CO.
BROOKLYN 4, N. Y.

BENSONHURST 6-9200

World’s Largest Manufacturer of TV Antennas and Accessories
www americanradiohistorv com
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someone would love
o37 to give you a WELLER Gun
for Christmas

And someone else would love to get a
Weller Gun from you! Handy to give—dandy to get—
Weller Guns delight every hobbyist and
homecraftsman. Because you can do so many jobs with a
Weller—faster, easter, neater! Drop a hint to your wife
that you want a Weller Gun. And put Weller Guns
on your Christmas list, too. You won’t have to shop
for them; your nearby Radio and Electronic
Parts Distributor has these famous tools.

INSTANT HEAT
means no delay—
no wasted time
or current.

DUAL HEAT
Switch instantly

to high or low heat
to svit job.

EXCLUSIVE TIP-GRIP

assures full constant heat
16hger tip life.

DUAL SPOTLIGHTS

let you see clearly—
even in dark corners.

SHATTER-PROOF HOUSING
PERFECT BALANCE—LONGER REACH

LOW-COST, 4

= REPLACEABLE TIPS ° =
Change in just a few moments. ﬁ MODELS

The real
JACK-OF-ALL-TRADES % WELLER
For fast, easy soldering—repairing fur- ELECTRIC GUN

niture finishes—mode! railroading—
removingoldhardened putty
—mending rain spouting
—making costume jew-
elry—cutting rubber
and composition floor
tile —dating and re-

Model WD-135

READY PACKAGED FOR CHRISTMAS GIVING
WELLER Guns come “ready-to-give” —in colorful
Christmas gift wrappings. Your nearby Radio and

grooving auto tires— I 1 Electronic Parts Distributor has them on display.

dozens of other jobs. ¢ Visit his store and try the sharpshooting WELLER
. o Electric Gun for yourself. You’ll find
it the ideal Christmas gift—
to give or to receive.

810 Packer Street
Easton, Pa.

S Nt
E L c TR I c G u N s Better From Grip fo Tip!

The Finest Soldering Tool for the Finest Craftsmen

£ - 3 Y
awvww americanradiohistorvy com
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on the air as this issue comes off the
press, and most in the early part of
'53.

BRIDGEPORT, CONNECTICUT, for
nearly three years the ultra-high
proving ground in the east, may soon
return to its prized status, through
the facilities of Channel 43, which
will be operated by Southern Connec-
ticut and Long Island Television Com=
pany. According to the prexy of the
new station, Philip Merryman, who
owns WICC, arrangements have been
made with the suppliers of the trans-
mitting gear, to field test all of the
lab developments evolved by the
manufacturer, following the pattern
employed by RCA at their experi-
mental setup.

The new gstation is expected to cover
an area that will include Waterbury
as well as the eastern part of Long
Island, plus fringe New York, offering
coverage to about 2,000,000 viewers.

This transmitter is also expected to
begin operation before the New Year
is welcomed in.

THE RUMBLE OF DISSATISFACTION
among prospective new-station opera-
tors seeking better assignments, which
just rippled the air during the early
post-freeze days, has begun to gain db
and in some instances produce waves
of rocking blasts. In Lancaster, Pa.,
and Nashville, Tenn., the roar has
been deafening.

The commotion in these areas stems
from the requests of WLAN of Lan-
caster and WMCT in Nashville. In the
latter case, the Commission acknowl-
edged that it had erred in its assign-
ment for that area and deleted Chan-
nel 5 from Nashville, to satisfy the
minimum 190-mile co-channel separa-
tion from the transmitter site of
WMCT-TV, Channel 5 being allocated
to Old Hickory, Tennessee, about 11
miles from Nashville. In explaining
their change of plan, the Commission
admitted that they did not realize
that a 187.5-mile separation existed be-
tween Nashville and WMCT’s (Mem-
phis) transmitter location.

The WLAN case had not been
solved at this writing, and may in-
volve weeks of deliberation. The op-
erators of the station had asked the
Commission to consider the frequency
shift of WGAL-TV (who had received
a Channel 4 renewal in the summer)
from Channel 4 to 8, and appeared
before the U. S. Court of Appeals
seeking relief. Then the plea was
dropped when the Commission dis-
closed that Channel 8 had not been
firmly assigned and WLAN would be
able to compete for the assignment.
Subsequently, the Commission told the
station that it would have to appear
in a comparative hearing to review
the requested shift, but allowed
WGAL-TV permission to operate on
Channel 8 The hearing plan was
severely criticized by Commissioner
George Sterling who declared that
the competitive sessions will cause

(Continued on page 120)
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EARN MORE MONEY AS-AN EXPERT

Get Shop-Method R ADI.

~ Training at Home in

TELEVISION

One Master Course —= One low Tuition
LEARN ALL PHASES — EARN WHILE YOU LEARN

AS A NATIONAL SCHOOLS GRADUATE
THERE’S A PLACE FOR YOU IN THIS
EXPANDING INDUSTRY...Never before

such a demand for you! For never before
such a growing industry as today’s Televi-
sion,Radio and other Electronic fields. This
industry needs you...TODAY ...and it
needs you as a trained man . .. the kind of
man you will be as a National Schools
graduate. So don’t wait. Start your Na-
tional Schools training NOW...and enjoy
big money, job security, SUCCESS!

LEARN from EXPERTS! BE A SUCCESSFUL
MAN YOURSELF! You learn from men who

are themselves successful Radio, Televi-
sion and Electronics technicians. Youlearn
the practical way...by doing...with equip-
ment we send you. And you advance quickly,
step by step. Get ALL the facts from FREE
book and sample lesson. Mail coupon be-
low NOW. Absolutely no obligation.

A|| yours at
no extra cost!

Don’t put it off! Mail coupon NOW!

December, 1952

| Los Angeles, Calif. - Est. 1905 - In Canada: 193 Hastings St., Vancouver, B.C.

You can quclify FAST for these
big-pay jobs...plus many more

Radio Station Technician - Your own Sales and Service Shop « District Service
Manager « Inspector Technician - Aircraft Radio Inspector « Special Govt.
Positions « Service Specialist - Sound Truck Operator - and many others!

ONLY NATIONAL SCHOOLS
GIVES YOI.I THIS PRGFESSIONAL

MULTI-TESTER
Ready to use.
Easy to
operate. Light
enough to

.. carry on
service calls.

DRAFT AGE? National Schools
training helps you get into special
service classifications—get higher
grades, better pay!

IO-TE £ ﬁ

O ELecry,

> Radio-TV Book
& Sample Lesson
JUST MAIL <

fy  COUPON!

NATIONAL SCHOOLS GRADUATES !N
BIG DEMAND. You'll find National
Schools graduates in good jobs every-
where. For these are the jobs National
Schools trains you for. Such complete,
shop-method home training can be your
ticket to success...your key to the job

GET YOUR TRAINING FROM
THE RADIO-TV CAPITAL OF

THE WORLD happiness you've always wanted. It's
up to you. Mail coupon NOW!
Lpt Na- FRIENDLY GUIDANCE AS STUDENT AND
tional GRADUATE. Our special Welfare De-
Schools partment is constantly at your service.
—a resi-

Helps you with your technical and per-
sonal problems. Gives you the benefit
of its wide industry contacts and expe-
rience in helping you after graduation.
Write Nationa! Schools, 4000 South
Figueroa St., Los Angeles 37, California.

NATICNAL SCHOOLS .o ror

G. I. TRAINING

dent technical trade school
for nearly 50 years—train you
at homefor today’sunlimited
opportunities in Radio-TV.

YOU GET ALL r- b3 I N T U N .
THE PARTS s -
INCLUDING NATIONAL SCHOOLS, Dept. RH-122 Mail in envelope I
y : 4000 South Figueroa Street or paste on
TUBES for this g Los Angeles 37, Californi postal card I
superheter- | os Angeles 37, California . . "
odyne Send me FREE book “My Future in Radio-Television I
receiver... and Electronics.” Also a FREE sample lesson. I un-
and lots of derstand no salesman will call on me and that there I
other equip- is no obligation. I
Lrgzr}l)t!. ..to I ~ame AGE
J Aooress l
CITY ZONE__STATE I

[T1 VETS! Check here if you are a veteran,
S T N N PO I R
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Vee-D-X takes the lead in UHF
antennas—just as it did in VHF.
Whatever the area—single channel,
multi-channel, combination UHF-VFH,
primary or fringe—there’s a performance
proven VEE-D-X antenna or combina-
tion of antennas that will provide
brilliant reception. All Vee-D-X antennas
for UHF were developed and extensively
field-tested with the experimental UHF
transmitter (KC2XAK) located at
Bridgeport, Connecticut (since 1949)—
and only 60 miles from the Vee-D-X
development laboratory. So, be safe—
be sure with Vee-D-X performance —
proven UHF antennas.
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THE VEE-D-X V"’

All-channel primary
area antenna. Excel-
lent broad band char-
acteristics. Supplied as

Single channel primary
and fringe a;ga. anttelix;xae.lg\
’\:r‘lleitg ;gg’i :hact‘i;:zlivers 14 I :;t‘:_lggti ttng\I;e:—r]l;e—;‘(.
B e et hoam || Mighty Match for usc
Bosttusied of toseneer. [l incomiinstion with o
steel weather-resistant fi- e single transmission

THE ULTRA Q-TEE

i
THE ULTRA Q-TEE and its new companion the ULTRA
lists $2.75 ©  Q-TEE Suburban combine both UHF and VHF into a
P i single antenna using a single transmission line. Both con-
L S e tain eight patented® printed circuit channel separators.
. R o ‘§ The Ultra Q-Tee is designed for primary areas and will
- receive all channels 2-83 VHF-UHF. Lists for $14.25

berglass with solid alum- - B FERRTRY
inum elements. List $7.65 lined Tochiplainl Y]

¥

.

e

Lic. A.A. K. Pats. 2,422,458;
2,282,292; 2,611,086;

THE UHF COLINEAR { . others pending. ?;g‘
e 5
A high gain all- i VEE-D-X e . Lol
¢hannel fringe area *§ UHF . VEE-D-X fs: '*
antenna. Here is the - - <
mighty mite of all. | ADAPTING . MIGHTY MATCH ,»5\;;
channel UHF recep- . | BRACKET ; (Mode!l MM-30) |
tion and considered = . | ) 5
by a leading TV. set - Permits addition of i Provides a most effici-
manufacturer as the .. UHF antenna to ex- o ent method of combin-
finest UHF antenna &% isting VHF installa- : ing VHF-UHF anten-
yet perfected. Rug- tion. Can be mount- na systems W}t}_l a
ged four-bay con- ed three different . s_mgle transmission
struction of solid ways to mast or an- _ line. Entirely auto-
aluminum elements tenna boom. Fast, . matic in act{on. Ex:n— :
with fiberglass cross easy, inexpensive to ploys new printed cir- !’,&g
arms. List $11.10 install. Supplied ! cuit filters. List $4.00 [
Also available in plain (list $1.50) or 4 ' il
side-by-side stack. with Mighty Match | THE ULTRA Q-TEE SUBURBAN is designed for all-channel |
MM-30 (list $5.50) > VHF and fringe area UHF, Lists for only $17.60 %’jé
. ok
EEE il e E — e s — o‘:é8:‘2§
el . it R LT e R R e e = e

THE LaPOINTE-PLASCOMOLD CORPORATION
Rockville, Connecticut

FREE!

Gentlemen:
UHF ANTENNA G UIDE Send. . copies of your UHF Antenna System
booklet
An authentic guide to UHF antenna sys-
tems. Tells how, what, and where for every NAME
i e ADDRESS ... T e
. CITY. ZONE STATE
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A brand new tube — Raytheon makes only new
tubes of finest quality. Raytheon Picture Tubes have
new glass, new guns, new screens.

Top quality —Raytheon Picture Tubes are the pre-
cision products of a multi-million dollar concern that
has specialized in the design, development and man-
ufacture of only top quality electron tubes for more
than 26 years. During all this time RAYTHEON has
never compromised with quality.

A thoroughly tested tube —Raytheon Picture Tubes
and their components are
given 101 rigid quality tests
and checks to insure electrical
and mechanical perfection.

Rught.. . Jov Sight!

An established brand name — Raytheon Picture
Tubes don’t need to be “sold” to your customers —
thanks to Raytheon’s national advertising and repu-
tation for making only the finest quality tubes.

Service — Raytheon Picture Tubes are readily available
through your Raytheon Tube Distributor.

A 1-year warranty — Raytheon Picture Tubes are
guaranteed for 1 year from date of installation — a
warranty backed by Raytheon — one of America’s
leading tube manufacturers. !

Satisfied customers — Raytheon Picture Tubes will
give your customers the finest picture, the finest per-
formance possible. They’ll build your reputation as a
competent and thoroughly dependable Service Dealer
— put you in line for repeat business and the business
of your customers’ friends.

More profit! —You'll save time on replacement jobs
when you use Raytheon Picture Tubes because you
work with complete con-

fidence that their quality is

uniform and will complement
your skills. Saving time means
more profit for you.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

December, 1952
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COLLIN

““PRE-FAB”’
TUNERS

‘and

ASSEMBLE YOURSELF AND SAVE

\. RECEIVERS Y/

Each COLLINS KIT is complete with punched chassis, power transformer,
power supply components, hardware, dial assembly, tuning eye, knobs,
wire, etc. As well as the completed sub-assemblies: FM tuning units,
IF amplifiers, power amplifiers, etc. where applicable. With all sub-
assemblies wired, tested and aligned at factory, no specific skills are
required. Hundreds of satisfied customers report that even without
technical knowledge COLLINS Pre-Fab Kits are easily assembled and
obtain wonderful high-fidelity performance. Modernize your old radio
or sound reproduction system with a COLLINS Tuner or Receiver.

Unsurpassed COLLINS workmanship makes this astounding
announcement possible—A mighty proud FIRST FOR COLLINS!

The Famous
COLLINS FM-T
NOW IN KIT FORM

FM TUNER KIT

IF Amplifier mounted and
wired right in Chassis.

%55

A terrific value in an FM tuner! 11 tubes. Formerly sold for $87.50.
Nothing has been changed. The tuner is available in kit form with the
IF Amplifier mounted in the chassis and wired and tested by us. You
mount the RF Tuning Unit, power supply and after some simple wiring,
it's all set to operate. If you had a million dollars, you couldn't buy a
finer tuner than this COLLINS unit. It's the best at a really fair price!
Buy direct and save! Tube lineup: 6J6 RF amp, 6AG5 converter,
6C4 oscillator, 6BAS 1st IF, (2) 6AU6 2nd and 3rd IF, {2) 6AUS
limiters, 6AL5 discriminator, 6AL7-GT double tuning eye, 5Y3-GT
rectifier. Sensifivity 6 to 10 microvolts, less than Y2 of 1% distortion,
20 to 20,000 cycle response with 2DB variation. Chassis dimensions:
1212’ wide, 8’ deep, 7'’ high. Shipping weight 10 lbs.

FM RECEIVER KIT

22

A New Addition
To The Pre-fabs!

Tuning Eye and ALL Tubes Included

$7 850

New! A complete 15 tube pre-fab Receiver Kit requiring only an
antenna and speaker for operation. Where space is at a premium,
the COLLINS Custom FM Receiver Kit can be conveniently mounted in
a book shelf or end table with a remote speaker, Highly sensitive
and selective, the COLLINS FM receiver will pull in those distant FM
stations with clarity and fidelity. Kit includes all necessary parts for
assembly and operation: punched chassis, dial assembly, power supply,
tuning eye, wired and aligned components, all tubes and complete
instructions. 6 to 10 microvolt sensitivity, IF band width 200 KC, 20 to
20,000 cycle response, low distortion, 6 watts output. Bass and treble
tone controls, phonograph input. Tubes: 66 RF amp., 6AGS converter,
6C4 oscillator, 6BAS 1st IF, (2) 6AUS 2nd and 3rd IF, {2) 6AUS
limiters, 6AL5 discriminator, 12AU7 1st audio, 6SN7-GT 2nd Audio,
{2) 6K6-GT push-pull power output. Order today for the best FM
package you'll ever find! Shipping weight 20 Ibs.

%
|
|
|
E
|

%

The New 1953
Model Redesigned
Smaller Chassis

FM-AM
TUNER KIT $77°°

The original 15 tube deluxe FM/AM pre-fab kit redesigned on a smaller
chassis. The funer now measures 14’’ wide by 12" deep by 712"’
high. This attractive, new front and’ dial assembly opens up new
applications where space is at a premium. Kit includes everything
necessary to put it into operation—punched chassis, tubes, wired and
aligned components, power supply, hardware, etc. Kit comprises FMF-3
tuning unit, IF-6 amplifier, AM-4 AM tuning unit, magic eye assembly
and complete instructions. All tubes included. Shipping weight 17 Ibs.

Another New Star
in the Pre-Fab
Galaxy

FM-AM
RECEIVER KIT $89°°

New! Another COLLINS FIRST. A complete FM/AM receiver kit on one
chassis, with power amplifier capable of delivering 6 watts of high
fidelity audio into a loud speaker. Tops in quality, easily recognizable
in the fine workmanship and first grade materials. Kit includes all
necessary parts for assembly and operation: punched chassis, dial
assembly, power supply, tuning eye, wired and aligned components,
all tubes and complete instructions. 20 microvolt sensitivity on FM,
10 on AM. Shipping weight 20 Ibs.

COLLINS AUDIO PRODUCTS €O, is in
no way affillated with Collins Radio Co.

RADIO & TELEVISION NEWS
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A COMPLETE

LISTENING PLEASURE ...

Coupled with tremendous popular demand for COLLINS Complete
Pre-Fab Tuner and Receiver Kits, we have also supplied many users
with many of the individual components shown below. These units, as
well as being parts of the kits shown on the opposite page, are also
available separately to builders and those who experiment and who
wish to use their own chassis or special layouts. Each assembly is com-
pletely wired, tested and aligned ready for immediate use. In buying
these COLLINS custom components direct from our factory, you save
many dollars and are assured of the highest manufacturing standards.
All prices include tubes. Diagrams and instructions furnished with each
unit. Operating voltages are all that are necessary to place these
units in operation!

B B K R B __NB_ &8 8 8 &R N 1§} ]

.s.at a
NEW
v LOW
PRICE

*10

FM TUNING _

UNIT <%
SPECIAL

A precision FM tuning unit for a ten Slide Rule Tuning
dollar bill! Permeability-tuned, 88 MC Dial Assembly $3.85
to 108 MC, stable and drift-free. Two tubes: 6AGS5 converter, 6C4
oscillator. Sensitivity 20 microvolts. Used with 10.7 MC IF amplifier
such as our model IF-6, Compact, small, light in weight, and adaptable
to many, many FM applications. Chussis plate measures 412" x 412",
Aligned, tested and calibrated—ready to operate. Tubes included as
well as schematic and instructions. Shipping weight FMF-2: 2 lbs.
Dial: 2 Ibs.

g o

FM TUNING
UNIT .

FMF-3 FM

Tuning Unit

The best for FM. The most sensitive and most selective type of
"front-end”" on the market. 6 to 10 microvolts sensitivity. Image ratio
500 to 1. 6J6 tuned RF stage, SAGS converter, 6C4 oscillator. Perme-
ability tuned, stable and drift-free. Chassis plate measures 7' x 414"".
In combination with the IF-6 amplifier, the highest order of sensitivity
on FM can be attained. Tubes included as well as schematic and
instructions. Shipping weight FMF-3: 22 Ibs. Dial: 2 Ibs,

Slide Rule Tuning
Dial Assembly $3.85

To: Collins Audio Products Co. Inc.
P.O. Box 368, Westfield, N.J.
Tel. WEstfield 2-4390

[J M Tuner Kit
] FM/AM Tuner Kit
[J FM Receiver Kit

3 FM/AM Receiver Kit
"] FMF-2 Tuning Unit
[J EMF-3 Tuning Unit

Amount for Kit $ See weights, add shipping cost $

— THINK OF COLLINS

December, 1952

[J IF-6 Amplifier
[J RD-1C Tuner & Dial
[0 AM-4Tuning Unit

| AMPLIFIER s

A remarkable value! 6 tubes are used in the IF amplifier: 6BA6 1st
IF, {2) 6AU6 2nd and 3rd IF's, (2) 6AUS limiters and 6ALS discriminator.
High gain, wide-band response for highest fidelity. 20 to 20,000
cycles. Distortion less than ¥4 of 1%. Chassis plate dimensions: 113"’
x 22", Shipping weight: 3 Ibs.

COMPLETE FM
TUNER CHASSIS

(RD-1C and Slide
Rule Dial) $2850

The COLLINS RD-1C FM tuner chassis is unique in the field. A whole,
compact FM tuner that fits in the palm of you hand. Convert AM sets
to FM/AM receivers for only a few dollars! Unlimited applications
where space is at o premium. So compact that you can get two in a
cigar box! Use in conjunction with your phonograph amplifier. Full
frequency response to 20,000 cycles. Sensitivity 20 microvolts, Perme-
ability tuned. Tuning unit and IF amplifier on the same chassis plate.
Tubes: 6AGS5 converter, 6C4 oscillator, (2) 6AU6 IF amplifiers, 6ALS
in new ratio detector circuit. Shipping weight 22 Ibs. Dial: 2 Ibs.

Only Power Supply and
Amp. Required.

AM TUNING
UNIT
Tubes Included $245°

Tops in AM superhet performance! A 3-gang tuning condenser gives
3 tuned stages and consequently higher sensitivity and selectivity.
Assembly is completely wired, tested and aligned ready for immediate
use. Frequency coverage 540 KC to 1650 KC at a sensitivity of
5 microvolts. Tubes: 6BAS RF amplifier; 6BES converter
and oscillator; 4BA6 IF amplifier and 6ATé detector.
Mounts on a chassis plate measuring 4" x 7%"".

Shipping weight 22 Ibs. Dial: 2 Ibs. MAIL
COUPON
- TODAY
FROM:
NAME
ADDRESS
CiTY. STATE

Check (] Money Order (]

Total amount enclosed $

AUDIO

—
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$lm

| MIGHTY
MIDGET
| CONVERTER

Just plug into
Cigar Lighter on Dash

Converts 6 volts D.C. to 110
vohs A.C. 60 cycles 40 watts.

ldeal for phono-
graphs and turntables
at beach, or picnic.

Rudios, short wave
or broadcast bands
in car, truck and
cabin, etc.

Small dictating ma-
chines . . , ideal for
salesmen, business
or professional men.

mcmrﬁvc MAcmivz

/
L, f

Electric shaver works
beautifully when it
is plugged into Trav-
Electric. A great time
saver.

Boats—the 110 volts
A.C. operates radios,
lights, etc.

ldeal for outdoor
musical entertain-
ment from table ra-
dio to phonographs,
including most wire
and dis¢ recorders.

Fully Guaranteed

THOUSANDS IN USE

See your Electronic Dealer or
Jobber, or write direct

AT PI(NICS OUTINGS

Model 6-1160
Size 22" x 242" x 3"

TERADO Company

Mfrs. of Precision Equipment
1068 Raymond Ave., St. Paul 14, Minn.
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THE 1953 PARTS SHOW has been sched-
uled for May 18th through 21st at the
Conrad Hilton Hotel in Chicago, ac-
cording to the recent announcement by
Samuel L. Baraf, newly-elected presi-
dent of the Electronic Parts Show Cor-
poration.

The 1953 Parts Show will run from
Monday through Thursday, from 10
a.m. to 6 p.m., with a supplementary
program of seminars patterned after
those at the 1952 Show. Both the Ex-
hibition Hall and fifth and sixth floors
of the hotel will be utilized again in
1953 and, in addition, a new section
will be added to the Exhibition Hall
area to accommodate an estimated
forty more booths.
HAROLD G. GULLIKSEN recently joined
Electro-Voice, Inc. as an industrial de-
signer and art consultant to the com-
pany’s advertising department . . .
JACOB J. MUCHER, one of the founders
of Clarostat Mfg. Co., Inc., passed away
recently at the home of his daughter.
He and his two brothers founded the
company in 1921 and Mr. Mucher
served as the treasurer and chief tool
designer of the firm for twenty-five
years . . . DOUGLAS €. LYNCH has
been elected vice-president in charge
of sales for The Brush Development
Company. He will be responsible for
the sale of all company products . . .
Waldom Electronics, Inc., Chicago
manufacturer of replacement cones
and field coils, has elected FRED R.
ELLINGER to the post of president. He
succeeds the late JEROME PRINCE in
the post . . . SEYMOUR MINTZ, adver-
tising director of Admiral Corporation
has been elected vice-president in
charge of advertising ... L. E. COT-
SEN has been named manager of re-
newal sales for Tung-Sol Electric Inc.
of Newark. He was formerly manager
of the company’s eastern division sales
office, a post which is now being filled
by WALTER R. OHLSEN . . . EDWIN L.
WHITE, chief of safety and special ra-
dio service bureau, Federal Communi-
cations Commission, has been ap-
pointed a Colonel in the Civil Air Pa-
trol with duties as Communications
Advisor to the National Commander,
Major-General Lucas V. Beau, N.C

. THOMAS H. MOSS has been named
assistant sales manager of The Turner
Company. He will be in charge of all
phases of the recently-expanded sales
program of the company’s microphones
and television boosters, including sales
promotion, advertising, distributor re-
lations, and customer service . . . WIL-
LIAM L. THIBADEAU has returned to
Starrett Television Corporation as gen-
eral sales manager after an absence of
two years during which he was man-

www americanradiohistorv com

éger of national sales for Sheraton

Television Corp. . .. STANLEY BERN-
STEIN has been named executive vice-
president. and general manager of
Electrical Tower Service, Inc., Peoria
firm specializing in the installation and
erection of radio and communication
towers and antennas . . . WILLIAM J.
SHANAHAN is the new technical direc-
tor of Skiatron Electronics & Televi-
sion Corporation’s system of pay-as-
you-see-television. He will be directly
responsible for all technical phases of
the company’s recently-announced
public tests. He was formerly asso-
ciated with Hazeltine Corporation . . .
LOUIS RIFKIND, president of the Asso-
ciated Distributing Corporation of Bal-
timore, died recently in that city. His
son, David, vice-president and general
manager of the firm, will continue to
operate the business ... Hoffman
Sales Corporation of Los Angeles has
named JOHN F. HERBST to the post of
sales manager. He was formerly west-
ern regional sales manager for the
Allen B. Du Mont Laboratories, Inc.
. E. B. HARRISON is the new gen-
eral sales manager of the Peerless
Electrical Products Division of Altec
Lansing Corporation of Beverly Hills.
He will direct the sales of the divi-
sion’s products and act as a consultant
on transformer design ... DONALD
MACGREGOR, vice-president in charge
of manufacturing for Zenith Radio
Corporation, has been elected presi-
dent of Webster-Chicago Corporation.
He succeeds R. F. BLASH who has been
named chairman of the board.
HAROLD A. JONES has been promoted
to the newly-created post of manager
of the Technical In-
formation Center
for Motorola Inc.
In his new capac-
ity Mr. Jones will
* direct the produc-
tion and distribu-
tion of all technical
publications cover-
: ing the sales promo-
tion, sales training, public relations,
and service activities of the division.
He holds a BS in Electrical Engi-
neering and is a member of Eta Kappa
Nu, the honorary electrical engineer-
ing society.
& & #
ALLIED SOUND CORPORATION has been
formed under the direction of Irving
Greene, well-known audio consultant.
The new firm is occupying quarters at
115 West 45th Street, New York, which
have been designed solely for the sale
and demonstration of the various com-
ponents that comprise a home music
system . . . PHILCO CORPORATION

RADIO & TELEVISION NEWS
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€CBS HY R«
EWS
FOR YO!U

& @
TECHNICAL DATA
CBS-Hytron Germanium Diodes
Y Min Peak
ABOUT NEW CBS-HYTRO! DIODES SEL s T
No. + v —10v —50v 25" C
CBS-Hytron guarantees its new germanium diodes morsture- L 3 Leso 2
proof . .. trouble-free. Germanium wafer is soldered directly to r’/ ey o o &
the base . . . no plating to flake. Universal design follows joint e 2 e e e R i o O R 5
Army-Navy specifications. You can clip or solder these diodes :‘:Zg §'§ s .33 Ae |
. g . N 2., .08 128
into circuit. Ten popular CBS-Hytron types are ready for you. s 10 o 50
See your CBS-Hytron jobber. Or write direct for catalogue and = /
SR

interchangeability chart.

New, attractive tuck-away carton fully 2
\ECTRONES S0}

protects CBS-Hytron germanium diodes. T
Note unbent leads and convenient data W “‘?\ of Columbic
on inside cover.. A Divisio®

* Permanent X molded into end

-~
of case marks connection to k
germanium . . . which cor-
responds to cathode of
vacuum tube.

ABOUT CBS-HYTRON GOLDEN GRIDS

— e T—————

Hidden gold in CBS-Hytron tubes? Yes, since 1944. CBS-Hytron first used
gold-plated grids in the 6AKS. Later in many transmitting types: 2E25A,
2F30, 3B4, 5516, etc. Now you will find them also in the 6BZ7, 6BQ6GT,
12A4, 12BY7, etc.

Why? Gold kills unwanted emission. Even mounted very close to a hot
cathode, a CBS-Hytron gold-plated grid does not give primary emission.
Like a sponge the gold also soaks up stray electrons. Wipes out secondary
emission too. And foreign material vaporized onto the grid during exhaust
is absorbed harmlessly by the gold plating.

Such deluxe processing costs money. But it gives you better tubes. That
is why CBS-Hytron has ignored the cost. Has specified gold-plated grids
for years.

GOLDEN GRID
Enlarged
3% times

ABOUT NEW, FREE CBS-HYTRON TV GUIDE

Like the popular CBS-Hytron Miniature Guide, the new CBS-Hytron Reference Guide
for Television Picture Tubes is complete. Gives all important data . . . as well as basing
diagrams . . . for 164 types. Includes il magnetically deflected picture tubes . . . regard-
less of malke. Also shows electrical interchangeability of similar types.

You need this complete . . . accurate . . . helpful Guide. Keep abreast of today’s con-
fusing variety of TV picture tubes. Get the new CBS-Hytron TV Guide now. It’s free.
At your CBS-Hytron jobber’s. Or write direct today.

DANVERS, MASSACHUSETTS
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has announced the formation of a sep-
arate Radio Division to handle all
phases of the company’s activities in
the home and auto radio field. William
H. Chaffee is the newly-appointed vice-
president of this division.

* * ®
F. D. MEADOWS has been appointed
general sales manager of the Dage
. Electric Company
and the Dage Elec-
. tronics Corp. of
. Beech Grove, Indi-
ana.

A major in phys-
ics and chemistry,
Mr. Meadows was
graduated from
Phillips University
| with an AB decrree He also attended
the University of Oklahoma, taking
graduate work in communications.

He joins the Dage organization after
12 years’ association with Radio Cor-
poration of America where he served
in the engineering, sales, and admin-
istrative departments. He has worked
with broadcasting and television
equipment distribution since 1947.

In his new post he will be respon-
sible for the company’s nation-wide
sales program.

® ® £
A. D. PLAMONDON, JR., who has been
chairman of the RTMA board of direc-
tors since his election at the June con-
vention, has assumed the additional
duties of president of the association.

The Board of Directors also elected
Glen McDaniel, who recently resigned
‘Y as RTMA president, to the post of gen-

ou headphone users have always eral counsel and promoted General

known just at _ g Manager James D. Secrest to the post
O ]. S “ih you want flat re.spons‘e, hlgh, of executive vice-president. Mr. Mec-
sensitivity, low distortion, rugged construction, lightweight, | Daniel succeeds Judge John W. Van
comfortable design. Now for the first time, all of these Allen who retires after 25 years’ serv-
q q q . ice to the association.

features are combined in a single headphone designed around x % % :
the exclusive BIMORPH CRYSTAL* drive element. NEDA has named its 1952-53 slate of
. officers, according to the announcement
These outf»tandn}g, new headl?hones. result ff'om Brush ' ot 150 e ) Chbrarr, (eale
pioneering and experience in acoustics and electronics. vice-president of the distributor asso-

ciation.

W. D. Jenkins of Radio Supply Co.,
@ Exceptionally flat frequency @ Exclusive METALSEAL CRYSTAL* . ! ;
response for protection against high Richmond, Va., was named president;
E A b humidity Dahl W. Mack, Scranton Radio & Tele-
° xcepf'lonu. tss response ; ¢ h vision Supply Co., Scranton, Pa., is the
o low distortion ® Impedance of 100,000 ohms at new first vice-president; Gerald E.
o lightweight—designed for com- 1000 cps. | Murphy, Electronic Supply Corp., Bat-
fortable wear ® No transformer required tle Creek, Michigan, will serve as sec-
® Sensitivity is approximately @ Multiple installations are readily ond vice-president with Max I. Epstein,
6.3 dynes/cm2/volt at 1000 cps. made Federated Purchaser, New York City
as treasurer and J. Howard Klein, All-
Available from your local radio parts jobber in three State Distributing Co., Dallas, Texas,

as secretary.

Aaron Lippman, Aaron Lippman &
Co., Newark, New Jersey, was unani-
Brush Microphones—Superior Brush crystal microphones mously re-elected chairman of the

are available in five models. See them at your dealer. FSands o
“fligdeMaTIREGIFIEL RADIO ELECTRIC SERVICE CO. OF

PENNA., INC. has opened a new high-
E ) . . fidelity and commercial sound studio
Piezoelectric Crystals & Ceramics | ¢ 7t and Arch Streets in Philadel-
4 F Magnetic Recording Equipment phia.
d d Acoustic Devices Offering advanced facilities for dis-

play and demonstration, the new stu-

styles: Double headset, Single headset and Lorgnette style.

DEVELOPMENT CO MPANY Uttrasonics dio is divided into three sections.. One
3405 Perkins Avenue » Cleveland 14, Obio Industrial & Research-Instruments (Continued on page 120)
26 RADIO & TELEVISION NEWS
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to prepare for a good job or a business
of your own in TV SERVICING

There are today more good jobs open
in TV Servicing than there are trained and
experienced men to fill them. Yes, thousands
of opportunities exist now for good-pay jobs
offering employment security for years and
years to come. Thousands of TV Servicing
jobs are going begging. Do you want one
of them?

Experts agree, that because of the critical
shortage of trained and experienced TV Serv-
icemen, and the tremendous future growth
of the industry, no vocational field today
offers more opportunities than TV Servicing.

The Big New Industry
with a Great Future

Television is just in the beginning stages of
its big industrial boom. Look at these amaz-
ing facts:

® Lifting the freeze on new TV stations will
open many new TV areas and will improve
the coverage of existing areas. The result will
be an enormous demand for TV receivers.

® Within a few years over 1000 TV stations will
be telecasting compared with 108 TV stations
now on the air.

® Nearly one-half of all families living within
the present TV areas do not yet own TV
receivers.

® The new trans-continental video network
plus better and more interesting programs
plus larger viewing screens and color TV will
increase the installation of new receivers, will
induce present owners of 12-inch and smaller
size viewing screens to buy newer model
receivers.

@ The power increases of many existing stations
and improved reception range of current re-
ceivers will result in receivers being installed
and serviced in the fringe areas of present
stations.

® Under the FCC proposal, over 70 per cent
of all communities will be served by UHF
channels exclusively. This means TV service-
men must know UHF receivers before the
new UHF stations in their area are opened.

*
RCA Institutes conducts a resident school in New
York City offering day and evening courses in Radio
and TV Servicing, Radio Code and Radio Operating,
Radio Broadcasting, Advanced Technology. Write
for free catalog on resident courses.

*

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N.Y.

December, 1952

Without obligation on my part, please send me copy of
booklet “RCA INSTITUTES Home Study Course in
TELEVISION SERVICING.” (No salesman will call.)

® No one yet knows how great the industrial
TV market will be.

RCA Institutes Home Study Course prepares
you for a Career in TV Servicing

The addition of the RCA Institutes TV
Service Training to your present radio-
electronics experience will qualify you to
step out and grasp the golden opportunities
that now exist in television—America’s fast-
est growing industry.

Learn at home—in your spare time—while
you study the practical how-to-do-it tech-
niques with how-it-works information. Easy-
to-read and easy-to-understand lessons under
the supervision of RCA engineers and ex-
perienced instructors quickly train you to
qualify for the many good jobs now waiting
for trained TV servicemen. Don’t pass up
this lifetime opportunity for financial security
and a bright future in TV. Learn TV Servic-
ing from RCA—pioneers and leaders in radio,
television and electronic developments.

+  Send for FREE BOOKLET

Mail the coupon—today. Get complete information on the
RCA INSTITUTES Home Study Course in Television Servicing.
Booklet gives you a general outline of the course by units.
See how this practical home study course trains you quickly,
easily. Mail coupon in envelope or paste on postal card.

MAIL COUPON NOW!

RCA INSTITUTES, INC., Home Study Department RN-1252
350 West Fourth Street, New York 14, N. Y.

[ ——————
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ASSORTMENTS
FOR RADIO-TV SERVICEMEN 2.-WATT

ASSORTMENT

Yy, $2500

4l

V2-WATT
ASSORTMENT

. L Ok ;
oo et LR ,
$15 b i : G ,;"f’
Wi Ottpn, 22 ——
2L Oey; i

CAB-10 —

1-WATT
ASSORTMENT

$'| 875

CAB-2

WITH HANDY

PLASTIC CABINET

ALL FOR THE PRICE OF RESISTORS ALONE! ]
Here’s a handy all-plastic resistor cabinet that’sa QUANT'T'ES AND %E'SlSTAN CE iVA'.'..'ES _

real timesaver for the radio-TV serviceman. This

handsome, sturdy cabinet has five drawers, with | QUANTITY QUANTITY QUANTITY QUANTITY

eight compartments in each drawer. Each com- [o[_ _|0#Ms [ ] oiMs [ | ouMs [s|_ | OHMS

partment is individually labeled—making it easy |2 |2 e @ |=a @@

to locate the right resistor and to maintain visual |S]S& =] SIS SR

stock control. The cabinet is extremely compace— | 1] 1 10 | 5] 3 | 1000 ]3] 1 |33,009 f1c| 10 | 0.47 meg.

only 9” long, 434" high, and 514" deep. Dovetail 1] 1 15 1] 1 1500 | 5| 5 |39,000 1] 1 |0.68meg

joints permit cabinets to be stacked one on top 1] 1 27 1] 1 2200 J10 | 10 | 47,000 [10] 10 [ 1.0 meg.

of another. 1] 1 47 | 3] 3 | 2700 | 3| 1 |68000 1| 1[15 meg
Factory packed in each cabinet is an assortment 5| 1 | 100 J1o| 5 4700 ) 1] 1 [82000 1] 1]22 meg,

of 150 (V2-watt) or 125 (1 or 2-watt) carefully {1 {150 [1] 1 6800 [10( 10 [0.1meg ]3] 1127 meg

selected Ohmite “Little Devil,” individually 3| 1 270 10| 10 [10000 | 5| 5 |05 meg| 1] 1 3.9 meg.

marked, insulated composition resistors, in the 40 1] 1 |33 | 3| 3 (150000 3| 1 [022meg] 1| 1|47 mes

Zzéze;}f lsgr“’i‘cr:;l 2‘;_10 megohms) most frequently 53 [ 22,000 [10] 10 [0.27meg] 1| 1]6.8 meg
These assortments are offered at the 1 1 680 10 10 {27,000 3 1 10.33 megf 1 1]10.0 meg.

price of the resistors alone—the cabi-
net being furnished without extra cost. o o @
Order from your jobber. ge 2 cgéz W

OHMITE MANUFACTURING COMPANY

4885 W. Flournoy Street, Chicago 44, Illinols RHEOSTATS e RESISTORS « TAP SWITCHES
28 RADIO & TELEVISION NEWS

wwWw americanradiohistorv-com


www.americanradiohistory.com

Extra profits
for service-
men!

NOW "you can
add UHF to the
thousands of
VHF Super Fans
presently in-
stalled in your
area, with Chan-
nel Master's ex-
clusive new

wipceil Now! Get all 82 channels

In 5 minutes you

can convert any &

Super Fan into h h
an all-channel w“ I e
VHF-UHF an-

tenna, See your

distributor for

details,

HORIZONTAL .POLAR PATTERNS
(Relative Voltage)

Write for litera-

Calboo Bl Today's most advanced == T

Master’'s new ¢

X * ] Z
st G ALL-VU™ antenna. v [\

A

UHF antennas in- M e\wiir X £l
cluding such “All VHE, All UHF : N N

models as these: w POTARNSY - o N

S
NS ST Y

Featuring: Chammel 2 Chammel 10

@® 2 great antennas in 1 —
l A genuine, high gain Super Fan on VHF,
3’3&‘21”?«1’. 401 and an all-channel Triengular Dipole

and reflector for peak UHF reception.

UHF

@ Electronic inter-action filter —
Automatically isolates VHF and UHF bands,

eliminates inter-action, Ultra Fan operates with N
only a single transmission line to TV set, sE—TL0W BANIEXF/_kiHlGH_ALNUE:
@ ''Free space’’ terminals — —==F
Uit EowRwith Channel Master’s exclusive UHF “iree space” — onauneL
screen reflector A N _ e
Model No. 403 terminals prevent accumulation of dirt and A L e
moisture which gradually reduce picture —
13 |
quality in ordinary UHF installations. : {UKF)
@ Famous Channel Master engineering — H
Ultza Vee The Ultra Fan is an integrated VHF-UHF HE: =
Model No. 404 antenna that give uniformly high gain over =
all TV channels, from 2 through 83, T e
Can be stacked for
additional gain. MEMBER
CHANNEL MASTER CORP....cv1....v. . &=
December, 1952 29
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All over the country service-engineers are

praising the newest and finest molded
tubular paper capacitor—the Pyramid IMP!

hene'd whiy—

IMPS ARE REALLY RUGGED!
The tough thermo-setting
plastic will take an astound-
ing amount of abuse—yet
IMPS will still look and per-
form like new!

IMP LEADS CAN BEND AND

BEND! Tinned leads that are
really securely anchored —
you'll be amazed at how
much punishment they'll take
without breaking!

IMPS are available in all popular ratings in 200,
400 and 600 volt ranges. See your local distributor.

If you haven't tried the new IMP, send for your
free sample today—use this handy coupon

IMPS. WON'T FREEZE OR

MELT! They'll operate faith-
fully in temperatures ranging
from —40° C. to +100° C.
{212° F.)—and that's the
boiling point of water!

IMPS ARE MOISTURE-PROOF!
No moisture can get through
the varnished plastic case,
or even through the lead
anchor-points.

PYRAMID ELECTRIC COMPANY
1445 Hudson Boulevard
North Bergen, New Jersey

N OME o i i ossasti it Hoamme e ot e oo =
I:> T D GOy w4 Qe g B 1 O TS B
7Y L U S P - RIS -
e e s oo Zone........ State.....ouninee -

RADIO & TELEVISION NEWS
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INTERNATIONAL TV
IS HERE

Details on a precedent-making
hook-up between Great Britain,
France, and Belgium, including

data on standards conversion.

transmitters, working on three dif-

ferent standards, and covering three
countries (France, Great Britain, and
Belgium) were linked together to tele-
cast the same international programs
for a full week, ending on July 14th,
the French national day.

This achievement, which was en-
thusiastically received by all viewers,
was made possible through the close
cooperation of Radiodiffusion et Tele-
vision Francaise (R.T.F.) and the Brit-
ish Broadcasting Corporation (B.B.C.).

The transmissions made use of the
existing facilities in France and Great
Britain—in particular, full use was
made of the Paris-Lille television link
and of the coaxial and Hertzian cables
linking the four British transmitters.

Between Lille and London, a chain
of four microwave relays was set up
and went straight across the Channel.

While this might be considered a
well-established technique, there re-
mained one important point to be
covered. Great Britain uses a 405-
line standard while France has an 819-
line standard. Thus, there had to be,
somewhere in the chain from Lille to
[London, a transformation of standards.

Similarly, since the old French
standard of 441 lines is being kept in
operation in Padris until 1958 a second
conversion was necessary in Paris to
change from the 819-line standard to
the 441-line standard to feed the two
Paris transmitters.

The Converter

Engineers on both sides of the Chan-
nel have been busy these past few
years trying to solve the problems in-
volved in the conversion of standards.

Many solutions have been advanced
—-some subtle, some ingenious, and
some extremely complex. The final
answer is surprisingly simple and
seems to be a case of Christopher
Columbus’ celebrated egg.

FOR the first time in history, seven

December, 1952

In the final version, a high-quality
receiver displays a good 819-line pic-
ture which is then picked up by a 441-

or 405-line camera. It is as simple as

all that!
In reality, the procedure is not
quite as simple as it seems. The phos-

phor on the tube must have a decay
time such that the picture will be
“stored” long enough for scanning by
the camera, but this time must not be
too long or there would be some
smearing in the case of rapidly mov-
ing objects.

The decay time used is comparable
to that necessary to scan a single
frame. This decay time is obtained
through the use ‘of a zinc beryllium
silicate phosphor having an exponen-
tial decay characteristic such that the
brightness falls to 28 per-cent of its
original value in 1/50th of a second.

The frame frequency is 50 cps in
France and Great Britain. Of course,
the system works one way—only when
the receiver displays a high-definition
picture to be transformed into a lower
definition standard.

This same system could net be used
for transmitting programs from the
British standard to the French stand-

ard since the 405-line picture is in- -

ferior in quality to the French stand-
ard, whose over-all. definition is four
times better.

Two of these simple CRT-camera
converters were in use during the

www americanradiohistorv com

(Left) Close-up of the 185.25 mc. turn-
stile antenna. (Above) Antenna array
atop the Eiffel Tower in Paris, France.

By
A. V. J. MARTIN

Editor, “Television”
Paris, France

French-British television week—one
at the Eiffel Tower (converting the
819 lines into the 441 lines) and the
other at Cassel (converting the 819
lines to the 405-line standard).

Four mobile pickup units, installed
in cars, were used for outside pickups
and to supplement coverage from the
Paris studios. All of the pickups were
made on 819 lines. The mobile equip-
ment was linked to the control room
through 9000 mc. relays.

The 819-line video signal was sent
direct to the high-definition Paris
transmitter atop the Eiffel Tower and
to the relay transmitter in Lille. It
was also transformed to 441 lines and
fed to the old medium-definition trans-
mitter at the Eiffel Tower.

The relay from Paris to Lille uses
two intermediate stations. At Lille,
the 819-line signal was radiated over
the local high-definition transmitter,
over northern France and the southern
part of Belgium. A high-quality re-
ceiver installed at Cassel received the
Lille programs and this part of the
link was supplemented by a micro-
wave link as a standby.

The 819-line picture coming from
Paris was finally displayed on the
receiver in, Cassel where the French
part of the transmission ended and
that of the B.B.C. began.

At Cassel, the 819-line picture was
converted into 405 lines and then sent
across the Channel to London by

N
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Control Room No. 2 in the studios of Radiodiffusion et Television Francaises.

microwave relay,
mediate stations.

It was radiated by the 45 mc. trans-
mitter at Alexandra Palace, London
and the signal was piped through the
coaxial link to the regional transmit-
ters of Sutton Coldfield and Holme
Moss. From Manchester, near Holme
Moss, the program was sent to the
Scottish transmitter of Kirk O’Shotts
through the seven-station microwave
link.

using three inter-

Pickup Equipment

Besides the standard studio equip-
ment, four mobile units were used in
the transmissions:

1. A Pye mobile unit using four
image-orthicon cameras. This equip-
ment was loaned for the duration of
the experiment.

2. A Radio-Industrie mobile unit
which was especially constructed for
the occasion and incorporated three
image-orthicon cameras.

3. The regular R.T.F. car for outside
pickups with its two super-iconoscope
cameras (Radio-Industrie).

4. A new R.T.F. hand-carried “trunk’
unit with two photicon cameras, put
in use for the first time (Thomson-
Houston).

Three microwave relays, operating
on 9000 mc. and made by the Com-
pagnie des Compteurs, linked the out-
side equipment with the Eiffel Tower.

There the signal was demodulated,
amplified, controlled, and applied
simultaneously to the 819-line trans-
mitter, the Paris-Lille microwave re-
lay, and the 819/441 converter.

Paris Transmitter

The 819-line high-definition trans-
mitter is located on the fourth floor
of the Eiffel Tower in the room that
Eiffel called his “salon” and reserved
for his own use.

The picture carrier is on 185.25 mc.
and the sound carrier is 174.1 me. Both
used amplitude modulation.

The total width of the channel is

32

14 me., the video transmitter working
on the vestigial upper sideband prin-
ciple.

The antennas are installed on the
topmost part of the tower and com-
prise an array of four turnstiles—
shortly to be replaced by a 6-bay di-
plexed array. Horizontal polarization
is used.

The official service radius is on the
order of 50 miles (80 km.) but the
practical coverage is much greater.

The 819-line standard has been
adopted as the official French stand-
ard and will be used by all stations,
existing or projected, that form the
French television chain.

Medium-Definition Unit

Prior to the adoption of the high-
definition standard, Paris had a trans-
mitter working, since 1938, on 441
lines.

This transmitter will be kept in
service until 1958 to give the owners
of the old 441-line receivers their

Details of the various transmitter instal-

lations at the Eiffel Tower. See text.
0 > 819 ANTENNA
VILLERS 85.25 MC
COTTERETS RELAY
900Mg,  ANTENNA
d 441 aNTENNA
446 mC.

RELAY
TRANSMITTER

441
TRANSMITTER

i

819
TRANSMITTER

431
VIDEOO
CONTROL|
CIE]
VIDED i
CONTROL
ROOM
(= 5
OG =
SE EIFFEL TOWER — PARIS
819/44! CONVERTER
819
PICK UP
EQUIPMENT
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money’s worth in programs. These
receivers are now considered obsolete
in view of the low quality pictures
provided by such relatively low lin-
eage.

The 441-line transmitter is located
at the foot of the Eiffel Tower and
radiates the picture on a 46 mc. car-
rier and sound on a 42 mc. carrier.
The total bandwidth of the channel is
8 mec., both sidebands being trans-
mitted. Peak powers are 30 kw. for
the video and 20 kw. for the aural.

A 5-inch coaxial cable runs from
the transmitter to the fourth floor of
the Eiffel Tower which supports an
array of dipoles for the picture fre-
quency and another array for the
sound frequency. These antennas are
vertically polarized.

Usually the 441-line program is dif-
ferent from the material carried over
the 819-line transmitter, except for
star studio features where two sets
of cameras are used. This, incidentally,
is rather a nuisance from a production
standpoint.

During the French-British television
week, a 819/441 line converter was
used and was installed in the 441-line
transmitter building. It proved so suc-

cessful that it will undoubtedly remain

in operation.
The converter was developed by
Radio-Industrie, a French firm.

Paris-Lille Relay

At Paris, the 819-line signal is fed
to a microwave transmitter, the first
of the chain that links Paris to Lille
on a wavelength of 30 centimeters (ap-
proximately 900 mc.).

This radio link, which uses two in-
termediate stations at Villers-Cot-
terets and Sailly-Saillisel (near
Peronne), is regularly used to trans-
mit television programs from Paris to
the Lille transmitter.

This link is an experimental one
and will soon be replaced by a perma-
nent link which is currently under
construction.

The three “hops’” are: from Paris
to Villers-Cotterets, 44 miles (70 km.);
from Villers-Cotterets to Sailly-Sailli-
sel, 50 miles (80 km.); and from Sail-
lv-Saillisel to Lille, 42 miles (67 km.).

The sound (30 to 15,000 cps) and

vision (0 to 15 mc.) signals are trans-

mitted simultaneously, both by fre-
quency modulation. The deviation
ratio is 30 for the sound and 1 for the
vision.

Each transmitter has an output
power of 5 watts and feeds a dipole
placed at the focus of a parabolic dish
reflector 3 meters in diameter. This
gives a 25 db gain. The half-power
point width of the beam is 8 degrees
which allows easy siting (and eventu-
ally some swaying of the parabolas in
the wind). The starting point of the
radio link is the dish antenna on the
third floor of the Eiffel Tower and
the end point is at the Lille belfry,
some 100 meters high.

The two intermediate stations are
unattended and remotely controlled.
All .of the equipment is mounted on

RADIO & TELEVISION NEWS
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a steel tower 75 meters high. This
equipment comprises a receiving an-
tenna, a first frequency changer, an
i.f. amplifier (68 to 102 mc.), a second
frequency changer, which transposes
the frequency to the 900 mc. band, a
power amplifier, and a transmitting
antenna. It will be noticed that there
is no demodulation but double-fre-
quency changing.

The first intermediate station re-
ceives on 940 mec. and transmits on
905 me. while the reverse is true for
the second intermediate station.

Lille

The signal received from Paris over
the radio link is detected and used
to modulate the Lille 819-line trans-
mitter which is similar to the Paris
transmitter and operates on the same
frequencies. The geographical separa-
tion was considered to be sufficient to
permit this type of operation.

Besides serving the one million
French citizens in the Lille region, this
transmitter covers a considerable area
of Belgium where the programs are
enthusiastically received.

The transmitter and local studio are
located in the Lille belfry while the
antennas are atop the building, 100
meters above street level.

During the French-British television
week, a temporary radio link (work-
ing on approximately 9000 mc.) was
installed by R.T.F. between Lille and
Cassel and was modulated at Lille by
the signal coming in from Paris.

Cassel

The 9000 mc. relay (Campagnie des
Compteurs) ended at Cassel where the
video signal was delivered to the
B.B.C., who took over the liaison from
there.

The Lille-Cassel 9000 mc. relay was
paralleled with direct reception of the
Lille television transmitter, only 30

(Continued on page 118)

— COAXIAL CABLE
LINKS

IRK BLACKT‘ORD

OéHOTTS HIL Tz MICROWAVE LINKS

CORBY’S CRAGS

PONTOP PIKE

Lonwersion from
french toBritish

; ﬁvnums
))/(corrmns
s S00MC.

FRANCE

How the television signal was routed from Paris to various television trans-
mitters in Great Britain. Both coaxial cable and microwave relays were used.

Close-up view of the relay station at Villers-Cotter- e e

ets, one of the relay points between Paris and Lille.

The receiving antenna on the roof of the Mount Cassel
building. Antenna is beamed toward the Lille station.

Decewbker, 1952
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Over-all view of preamplifier.
entire unit is built
measuring 4" x 47 x 1127,

By

WILLIAM CREVISTON

The
on a chassis
Its small
size poses no installation problems,

Details on an easy-to-build unit which uses a single tube

and incorporates a selenium rectifier type power supply.

UM and distortion are not unknown
H in preamplifiers for magnetic

phonograph pickups, despite the
considerable engineering time that has
been spent on their design. The prob-
lem is to amplify a 1 to 10 millivolt
signal, putting in a 20 db bass boost,
in as clean and quiet a manner as
possible. Three basic circuits for do-
ing this are known. Two of them are in
general use in this country, but the
third is popular mainly in England,
having been employed in some new
circuits described by D.T.N. William-
son in the May, 1952 issue of “Wireless
World.” This circuit is the basis of the
preamplifier described here, in a form
duplicating the main external charac-
teristics of the G-E and similar pre-
amps but giving better performance
with fewer parts.

Basic Circuits

Let’s run through the three methods
of getting the bass boost. The first
method is the one used by G-E and
others in their manufactured units.
Fig. 3A shows the circuit with the
trimmings left out. The bass boost is
accomplished by the resistors R; and
R. and condenser C. drawn in heavy
lines. At high frequencies, the con-
denser C, looks like a short circuit, and
the signal level is knocked down about
8 times by the voltage divider Ri, R..
At bass frequencies, C; looks like an

34

open circuit; the signal doesn’t know
R, is there, and goes on its unattenu-
ated way from the plate of the first
triode to the grid of the second triode.

The tube is usually a metal 6SC7
double triode, which is considered less
“hummy’”’ than the more common
(nowadays) 6SL7. The metal shell
reduces hum, too, when there is a
power transformer nearby. Any other
appropriate tube could be used.

The second widely-used circuit is the
two-stage feedback system, shown sim-
plified in Fig. 3B. The bass equaliza-
tion is in a feedback loop, shown in
heavy lines, from the plate of the sec-
ond stage to the cathode of the first
stage. At high frequencies, C: looks
like a short circuit, and the over-all
gain is knocked down by a factor de-
pending on resistors R: and R.. At

Fig. 1. Response curves of preamplifier
using the plate-grid type of feedback.
20
s LP
N
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PREAMP
ror MAGNETIC

ICKUPS

Underchassis view of pre-
amplifier showing compact
layout. Small size compo-
nents were used throughout
to minimize bulk of unit,

very low frequencies, C; looks like an
open circuit and there isn’t any nega-
tive feedback, hence more gain.

This circuit has two advantages over
the first circuit: lower distortion at
high frequencies, and low output im-
pedance, due to the negative feedback.
This permits one to use a long shielded
cable on the output without much loss
of high frequencies.

It has the disadvantage, however,
that the first stage cathode is off
ground to the extent of 2200 ohms,
and cannot be bypassed. This makes
the hum problem worse. The output of
G-E, Pickering, and such pickups is
10 millivolts at 1000 cycles, but only
around 1 millivolt at 60 cycles. Hence
the hum level must be very low in-
deed. The only reason why preampli-
fier hum is not more noticeable in
practice is that it tends to be masked
by turntable rumble.

The third circuit, shown simplified
in Fig. 3C, combines the benefits of
negative feedback with the advantage
of a bypassed or grounded cathode. We
get low distortion and at the same
time realize the full low-hum poten-
tialities of our tube.

The negative feedback runs from
the plate of the triode right back to
the grid, through R. and C,. For this
type of feedback to work, the signal
source must, in general, have a low
impedance, e.g., be a magnetic pickup
cartridge. In series with the source is
a resistor R,, conveniently 100,000
ohms. The feedback ratio is deter-
mined by the two resistors, B; and R..
At high frequencies the negative feed-
back is in force. At low frequencies
C; has a high reactance and the gain is

RADIO & TELEVISION NEWS
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the gain of the stage without feed-
back.

This scheme was first described by
J. Ellis in England?, then by L. Flem-
ingt, and most recently used by Wil-
liamson3. All these versions use a sin-
gle pentode which lacks the gain to
bring U. S. magnetic pickup levels up
to the desirable value of 1 volt. The
present circuit in complete form em-
ploys a dual triode with adequate gain.

Complete Circuit

Fig. 2 is the complete circuit and
Fig. 1 the frequency response curves.
The first stage, V., has the plate-grid
feedback network R, R, (., With C,
in the circuit alone the turnover fre-
quency is about 800 cycles. A switch
is provided to lower the turnover to
400 cycles, shunting condenser O,
across the original condenser C.
The bass boost curves follow the rec-
ommendations of John Goodelll. The
feedback loop is connected to the far
side of the interstage coupling conden-
ser, partly because it includes conden-
ser C, in the feedback loop, giving a
trifle more bass, and partly because it
gives the little condensers C. and C,
a bit less d.c. voltage to worry about.

The second stage V, is just an ordi-
nary straight resistance-coupled am-
plifier.  “Contact potential” bias is
used throughout. It works at least
as well with high-mu tubes as does
cathode-resistor bias. Some authori-
ties say it is better.

The operation of the plate-grid feed-
back system requires a. source im-
pedance that is low compared to the
100,000-ohm series-input resistor R,
Magnetic pickups work fine with it.
Crystal pickups do not.

Fig. 1 shows the two bass boost
curves obtained with the values of C,
and C. shown in the diagram. Some
high-frequency cut is needed with
most recording characteristics, and
this is generally accomplished by
shunting the magnetic pickup with a
resistance of somewhere around 20,-
000 ohms. It is a good scheme to
terminate the pickup cartridge in 22,-
000 ohms as shown at R:, and then de-
pend on the main amplifier tone con-
trol to adjust the high end to the par-
ticular record. Goodell’s excellent ar-
ticle' should be referred to for further
details on particular equalization
characteristics.

Power Supply

Fig. 2 shows a self-contained power
supply, although power can be drawn
from the main amplifier if this is con-
venient. The power transformer used
is one of those handy little jobs made
Tfor powering TV boosters. A small
selenium rectifier and a three-section
electrolytic complete the parts list.
Particular note should be taken of the
hum-balancing pot., Bs. If this pot. is
adjusted for minimum hum, the hum
level can be as low as 5 microvolts
referred to the first grid, or about 50
db below average signal level. This is
an improvement of 10 to 20 db over
the hum level with a fixed centertap.

December, 1952

a

Filament voltages almost always
run too high when a power trans-
former filament winding is under-
loaded. In this case a 3.3 ohm resis-
tor R, was required to bring the heater
voltage to the desirable value of 6.0
volts.

Tube Types

The 12AT7 or 12AY7 can be used
interchangeably in this amplifier. Con-
trary to the impression in some quar-
ters, the high-mu (mu = 100) 12AX7
is not a good equivalent for the low-
noise 12AY7. The “AX” has a much
higher mu and lower &, than the
“AY,” and a set of load resistors and
biases that is right for one is not opti-
mum for the other. The 12AT7 is elec-
trically very close to the 12AY7. how-
ever. In many cases the 12AT7 is as
quiet too. Following a note by L.
Fleming in his article on hum controls,
the writer tried half a dozen 12AT7s
for hum level and found that four of
them were actually quieter, humwise,
than the 12AY7 sample available. Of
the other two AT’s, one was slightly
“hummier” than the AY and the other
was badly microphonic.

Design Principles

Anyone with an audio oscillator and
a scope, or anyone with just the desire
to fiddle with parts values, may be
helped by these simple rules on the
design of the bass equalizing network.
Referring to Figs. 1 and 2, the gain of
the first stage V, at extreme bass fre-
quencies (e.g., 20 cycles) is simply the
stage gain of the triode, which is about
30. The high frequency gain, above
1000 cycles (ignoring high frequency
drop due to R., which is a different
subject) for the first stage is approxi-
mately the ratio of the sum of R, and
R; to R.. For example, if R, is 200,000
ohms and R. is 100,000, the high-fre-
quency stage gain will be about 3. The

3rs 124T7

T0 —
MAGNETIC -
PICKUP HUM
BALANCE RS 4 5
i gAY

1I7vV. AC.

Ry, R5, Re—100,000 ohnt, Vs w. res.

R.,—22,000 ohm, V5 w. res.

R, R-—10 megohm, Vs w. res.

R—220,000 ohm, V5 w. res.

Re—100 ohm wirewound pot.

Ry—3.3 ohm, Yo w. res. (sce text)

Rig. Riyi—10,000 ohm, V2 w. res.

Cy, Co—.001 pfd., 200 v. cond.

C,—.02 ufd., 200 ». cond.

C,—.02 pfd., 400 ». cond.

Cs—.05 ufd., 400 ». cond.

Cg, Cq, Cg—20/20/20 pfd., 250 ». elec. cond.

Rect.—120 ».. 20 ma. selenium rectifier

§1—S.p.d.t. switch

T,—Power trans. 125 v. a.c. secondary @ 15
ma.; 6.3 v. @ .6 amp. (Stancor PS8415 or

equiv.)
V—12A4T7 or 124AY7 tube

Fig. 2. Circuit diagram of seli-powered.
high-quality preamp. Bass boost is by
plate-to-grid feedback; cathodes grounded.

turnover frequency is about where the
capacitive reactance of feedback con-
denser C, (or C.) is equal to the resist-
ance R, These three considerations
determine the whole low frequency
end of the curve. The rise rate of the
curve is automatically 6 db per octave,
because it is determined by a single
reactive component, C..

The preamplifier shown in the pho-

(Continued on page 102)
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VWYY

Fig. 3. (&) Basic General Electric preamp
circuit. Bass equalizing components are
shown in heavy lines. (B) Basic circuit of
preamp with two-stage feedback. The
heavy lines. (C) Basic preamp circuit
tion. High frequency gain is gbout equal
to the ratio of R,-FR: to R. Gain at ex-
treme bass is stage gain of the tube with-
out feedback. Turnover frequency is fre-
quency at which reactance of condenser
C, is equal to R:. See text for full details.

bass equalizer components agre shown in

using plate-to-grid feedback for equaliza-
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By

MILTON S. KIVER

Pres.. Television Communications Institute

Part 1. "How-to-do-it" information on the
selection and installation of antennas for
coverage of the newly-opened w.h.f. bands.

with us now for almost seven

years and although great progress
has been made in both broadcasting
and receiving equipment, the depend-
ency of the receiver upon its antenna
remains as great now as it did back
in 1946. Without an antenna, very
few sets are capable of providing sat-
isfactory pictures. In general, the
best pictures are produced when the
antenna is roof mounted (or otherwise
positioned at some outside point).

For seven years, we have been con-
cerned with 13 channels extending
from 54 to 88 mc. and from 174 to
216 me. A certain number of anten-
nas have been developed which are
capable of good performance within
these frequencies. Now, however, we
are faced with expansion into the u.h.f.
television band (470-890 mec.) and the
problems of reception which are en-
countered with v.h.f. television re-
ceivers are intensified. Power for u.h.f.
is quite difficult to generate, losses in
signal travel between station and re-
ceiver are greater, and the ability of
the receiver to amplify within this
region is considerably poorer. Faced
with this situation, the television tech-
nician can appreciate how important
the antenna becomes. It can truly be
said—without qualification—that your
success in dealing with u.h.f. receivers
will depend more upon your installa-
tion know-how than upon your u.h.f.
circuit know-how!

To deal with these difficulties, a host
of antennas have been developed.
Some of these arrays resemble those
with which we are familiar, but there
are many which will be strange to the
television technician. To develop an
understanding of these antennas and
what can be expected of them, it may
first be best to start with the simple
half-wave dipole. Not only are many
arrays nothing more than elaborations
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COMMERCIAL telecasting has been

Fig. 1.

of the dipole, but when comparisons
are made between the gains of differ-
ent arrays, the dipole is the standard
against which these comparisons are
made.

The half-wave dipole response pat-
tern is shown in Fig. 4. Note that a
signal is best received from a direction
which is at right angles (or broadside)
to the antenna wires. As the angle
made with the 0-180 degree line in-
creases, the strength of the received
signal decreases until, when we are
facing one end of the antenna, signal
reception is poorest. The dipole, then,
is a directional antenna since it re-
ceives energy best from the broadside
direction and poorest (or not at all)
off the ends.

When we swing the dipole antenna
around, the whole response pattern
swings with it. Suppose the ends of
the antenna are pointing east and
west; maximum response will be ob-
tained then from signals coming from
the north and south. If we swing the
antenna 90°, the ends will be pointing
north and south and maximum signal
reception will be obtained for signals
coming from the east and west.

The response of a dipole, as shown
in Fig. 4, retains its figure-8 shape
even when the signal frequency is
raised until it is double the value to
which the antenna was originally cut.
At twice the original frequency the
two large lobes (or halves) of the fig-
ure-8 may be somewhat narrower, but
the over-all appearance of the re-
sponse curve remains essentially the
same.

However, when an antenna is em-
ployed to receive signals whose fre-
quencies exceed twice the fundamen-
tal frequency for which the antenna
was cut, side lobes appear. Fig. 3A
shows the response of a dipole cut for
55 mc. Figs. 3B, C, and D show what
the pattern becomes at 85 mec., 175

www americanradiohistorv.com

A two-stacked fan dipole for u.h.f. reception.

mc., and 195 mec. In the four-lobed
patterns of Figs. 3C and 3D, signals
coming from any one of these four di-
rections will induce maximum voltage
in the dipole. Note, too, that none of
these four lobes point in the same
direction as the original two lobes and
this might require a different position-
ing of the antenna. Finally, multi-
lobed patterns make the antenna more
susceptible to ghosts and other inter-
fering signals.

The number of lobes will increase
as this antenna is used to receive
higher and higher frequency signals.
Also, there is a tendency for the larger
lobes to break up into a series of
smaller ones. The illustration in Fig.
5 brings this out clearly and shows
why it is generally not advisable to
use v.h.f. antennas to receive u.h.f.
signals. Not only does the array lose
much of its directivity, but even a re-
flector appears to exert little influence
in cutting down the number of lobes.
There are some exceptions to this be-
havior, and these will be brought out
later.

(The fact that the response pattern
of an array changes with frequency is
one that is not fully appreciated by
many technicians. It explains, for ex-
ample, why an array must be turned
one way for signals of one frequency
and then turned to another direction
for signals of another frequency. It
could also explain why the signals of
one station might be strongly received
while the reception of another station
located in the same general direction
might be poor. Obviously there are
also other reasons for unequal signal
reception.)

Now, it was stated that v.h.f. an-
tennas are not usually suitable for
use at uhf. However, if we reduce
the dimensions of the v.h.f. antenna,
or in other words, raise its resonant
frequency, then it will possess the
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same pattern at u.h.f. as it does at
v.h.f. The figure-8 pattern of a 55-mec.
dipole is the same as the figure-8 pat-
tern of a 550-mc. dipole. In each case,
both dipoles are cut to their resonant
frequencies and we are not using a 55-
me. antenna to capture 550-me. sig-
nals.

At uh.., the wavelength is much
smaller than at v.h.f. Since antennas
are cut according to wavelength, this
means that the physical dimensions of
a half-wave dipole at 550-mec. will be
1/10 of what it is at 55 me. This
smaller physical size is convenient, be-
cause it permits easier handling, a
simpler supporting structure, and low-
er cost. It can also be employed to
advantage by permitting the addition
of more elements to the array. The
purpose of an antenna is to intercept
as much of the passing signal energy
as possible.  Obviously, the greater
the physical size of the array, the
greater the amount of energy inter-
cepted and the more signal the set re-
ceives. Because of this, fairly elab-
orate arrays will be more in evidence
at u.h.f. than they are at v.h.f.

Gain. The two most important
characteristics of any antenna array,
{rom the standpoint of the technician,
are its gain and directional response.
The power gain of an array is the ratio
of the signal power which this array
develops to the signal power which a
thin half-wave dipole develops at the
same location. Thus, a gain of 10
means that the array would develop
10 times as much power as a half-
wave dipole antenna placed at the
same point.

Many times, the decibel (db) is used
as the unit of gain. In this case, since
power is being employed, the formula
1S:

P
db =10 long—__
A ratio of P, to P. of 100 would give
the equivalent decibel rating of 20.
This follows from the fact that the
logw 100 =2, and 2 X 10 equal 20 db.
The 0 db line is taken as the gain of
the reference dipole adjusted to reso-
nance at each different frequency.
Thus, suppose that we are told that a
certain array has the gain curve
shown in Fig. 6. At 500 mc, the gain
of this antenna is 6 db greater than
a half-wave dipole, cut to 500 mc., and
placed in the same position as this
array. At 600 mc., this array has a
gain of 8 db greater than a half-wave
dipole, cut to 600 mc. The same is
true for all points along the gain
curve.

Directivity. When speaking of the
directivity of a directional antenna,
we mean the sharpness with which
the signal is confined or directed to a
particular direction. It may, in a
sense, be compared with the selectiv-
ity of a receiver in allowing one signal
to pass through and rejecting all
others. The more selective the set,
the sharper and more peaked its tun-
ing curve. In radio sets, sharp selec-
tivity can usually be attained only

1
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when several tuning circuits are used  20° 15° 10° 5° 0° 5° (0° i5° p0°
in conjunction with each other. One BEAM
coil and condenser combination, by it- ANGLE
self, would not be adequate. It is
much the same with antennas. Ordi- c
narily, several radiators must be used
before a highly directive pattern is
obtained. Just one or two elements,
by themselves, might show definite di-
rective effects, but these would not be
as clear cut as those obtained if a
greater number of elements are used.

When speaking of antenna directiv-
ity, the term “beam angle” is often /
employed. Beam angle is the angle
between the two points on a response
curve at which the signal voltage is e
707 (or 70.7%) of its maximum value.
In Fig. 2, the angle between points
A-B, or the angle §, is the beam angle
for this response curve. At each of
these points (4 and B), the signal
strength is .707 of its value at point C.

The half-wave dipole is the simplest
type of v.h.f. antenna and it is like-

10“q° A B

Fig, 2. An illustration of the standard
definition of the term “beam angle.”
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Fig. 4. The bi-directional re-
sponse pattern of a stand-
ard half-wave dipole, s

(D) 195MC.
Fig. 3. The response of a
55 me.

dipole at (A) 55 *
mc., (B) 85 mc., (C) 175 mc.
and (D) at 195 megacycles.

Fig. 6. The 0 db line on the graph rep-
resents the gain of the reference dipole.

Fig. 5. The response pattern of a 55 mec.
dipole and reflector at 550 mc. Note

how pattern is almost non-directional.
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R4

e %
(A)

Fig. 9. (A) Recommend-

ed dimensions for the b

fan dipole. (B) One way TE(T)‘d
in which a 4-bay fan
dipole array may be
interconnected.

Fig. 8. The horizontal
directivity curves of a
fan dipole at (A) 550
me. and (B) 850 mec.

GAIN (db)

800 900

500 600 700
FREQUENCY (MC)

wise the simplest u.h.f. antenna. How-
ever, to increase its effective surface
area, the unit is constructed of two
triangles of metal, supported by a
suitable insulator. See Fig. 7. By
using triangular sheets of metal in-
stead of rods, the unit becomes a
broadband affair, capable of receiving
all signals within the u.h.f. television
band (470—890 mec.). The response
pattern of the fan dipole retains its
figure-8 pattern at both the upper
and lower ends of the band. See Fig.
8. This behavior might have been an-
ticipated in view of the fact that the
highest frequency is not quite twice
as great as the lowest frequency.
Because of its somewhat altered

construction, the fan dipole is capable
of greater gain than the conventional
dipole using thin rods. This increase,
however, is quite small and, in con-
sequence, the fan dipole provides sat-
isfactory reception only in strong sig-
nal areas where there are relatively
few ghost signals.

The impedance of a fan or triangu-
lar dipole varies with the corner angle
of the dipole section. To best match
300-ohm balanced lead-in lines, the

corner angle should be about 70°.* See

Fig. 9A. Also recommended for great-
est gain is an over-all dipole length
of 16 inches. :

*As recommended by antenna engineers at
RCA (Johnson), JFD, and other manufacturers.

Fig. 10. A u.h.f. thombic antenna by J.F.D.
Fig. 11. Specifications on a rhombic unit.

TO STATION
—_—

TOiSEN, TERMINATING

RESISTOR
(e70-5000

Fig. 12. Gain characteristics of the rhom-
bic antenna shown in the photo of Fig. 10.

L]
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Fan dipoles can be stacked two high,
as shown in Fig. 1, and four high, to
provide increased gain. For the 2-bay
unit, the gain varies from a low of 4.5
db at 500 mec. to a high of 8.3 db at
about 850 me. With a 4-bay array,
the gain limits are 7 and 10.4 db.

In all the curves shown, 300-ohm
twin-lead transmission line was con-
nected to the antennas to conduct the
signal to the receiver. For a single
fan dipole, the 300-ohm line attaches
directly to the narrow ends of the tri-
angular sheets. For the two stacked
fan dipoles, two small rods connect
similar ends together (as shown in
Fig. 1) and the 300-ohm twin-lead
would attach to the center points of
these rods. In the 4-bay array, the
arrangement shown in Fig. 9B would
have to be used. These matching sys-
tems are similar to those used with
v.h.f. arrays.

Rhombic Antennas

The rhombic antenna has been used
to some extent for v.h.f. reception in
weak signal areas. It has broad band-
pass properties, is uni-directional, pos-
sesses a sharply defined directivity
pattern, and is capable of good gain.
That it is not extensively employed
at v.h.f. is due principally to the fact
that its dimensions are quite large and
the array neither lends itself to rota-
tion by a rotator, nor to limited spaces
such as apartment building rooftops
where more than one array might be
installed.

The specifications for a rhombic an-
tenna are given in Fig. 11. The length
of each of the four sides (also known
as legs) should be at least several
wavelengths long. In fact, the longer
each side, the greater the gain and the
sharper the horizontal directivity pat-
tern of the array. The angle at 4
varies with the length of the legs, but
it generally falls between 110-130 de-
grees. For legs which are 2 wave-
lengths long, an angle of 100° is rec-
ommended; for legs 3 wavelengths
long, the angle is 120°; and for 4
wavelengths long, it is 130°. If the
wires at point B are simply connected
together, the array is bi-directional.
But if, as is more usual, a carbon re-
sistor having a value of 470 to 500
ohms is inserted at this point, the re-
sponse pattern becomes uni-direction-
al. The input impedance at the other
end is equal to the value of this re-
sistor, but connecting a 300-ohm twin-
lead here will, for all practical pur-
poses, serve very nicely with some
slight loss in gain. (Open-wire trans-
mission line has an impedance of 450
ohms and will produce a better
match.)

Rhombic antennas, because of their
broadband properties, can be used
easily over a 2 to 1 frequency range.
Their gain (as shown for u.h.f. array
in Fig. 12) enables them to be used
in relatively weak signal areas. Their
sharp directivity patterns (their beam
angle is on the order of 25° or less)
indicate that they would be extremely

(Continued on page 108)
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Fig. 1. Front view of the complete 30-watt v.i.o.

transmitter. A multi-band tank circuit and front-panel

loading control

add to operating convenience.

Construction details on a versatile mobile transmitting installation. Features

include multi-band operation, two tubes in the r.f. section, bandswitching,

v.f.0. or crystal frequency control, and a high-efficiency audio system. Several

interesting modifications of the auto receiver are also described in some detail

installation which embodies most

of the desirable features of per-
formance and operating convenience
that characterize the usual fixed-sta-
tion installation is not only possible
but highly practical. This article de-
scribes the installation made by Earle
Fletcher, W5WRS, as adapted to a
1951 model Chevrolet sedan. The rig
bictured is a battle-scarred veteran of
many thousands of miles of travel and
has provided reliable communications
under nearly any condition that a
mobile station would normally en-
counter,

Experience has shown that the
planning stage for a mobile installa-
tion should include consideration of
the entire system—including the pow-
er source, transmitter and receiver
control system, receiver modifications,
etc.—as a coordinated scheme if the
utmost in convenience, performance,
and operating enjoyment is to be had.

The power input to the transmitter
final amplifier should be limited to
about 30 watts if undue battery trou-
ble is to be avoided. As low as 15
walts input power, with a really good
audio system and a resonant antenna,
will do a surprisingly good job of com-
municating, even on the 75-meter
band.

A COMPLETE mobile transmitting

The R.F. Unit
The entire r.f. portion of the rig

December, 1952

uses only two tubes, V, and V. (Fig.
3). The 6AGT works in a conventional
electron-coupled Colpitts oscillator,
with one grid tank working on 3.8 mc.
and the other grid tank operating on
7.0 mec. The 6AGT doubles to give 20
meterl operation, or quadruples for 10
meters. The 2E26 final amplifier works
straight-through on all three bands.
Seventy-five meter crystals are used
for that band, and 40 meter crystals
are used for 20- or 10-meter output.
The v.f.o. main tuning condenser, C-,

1, MULTI-BAND V.F.0.

LOREN C. WATKINS, JR.

R T - —

BILE |
TTER

W5JXO

should be set at its minimum capacity
position for crystal operation, although
the crystal may actually be “rub-
bered” over a small frequency range
if desired. Trimmer condensers C, and
C. set the upper frequency limit to
which the v.f.o. will tune, and C: and
Cs are the band-spreading condensers.

Align the v.f.o. circuit by setting C:
at minimum capacity; adjust C, or C.
for the proper output frequency at the
high-frquency end of the band; anrd
then adjust C; and Cs for bandspread
over the entire dial on 75 meters, and
nearly so on 10 meters. When cali-
brating the 10-meter scale keep in
mind the harmonic relationship be-
tween 20 and 10 meters, so that none
of the 20-meter band will be lost on
the low frequency edge. In other
words, adjust C; for the high end of
10 meters, and C;s for the low end of
20 meters. The 20-meter calibration
will occupy about one third of the dial
because of the relatively narrow band.

The grid coils are located near the
main tuning condenser, with trinimers
C: and C: mounted on the left edge of

Fig. 2. Installation of the versatile mobile rig in a 1951 Chevrolet sedan.
The modulator chassis projects up under dash at rear of the r.f. chassis.
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the chassis near the crystal socket.
C; and Cs are soldered with heavy
leads directly from C: to S.. All of the
v.f.o. components should be mounted
as rigidly as possible and the wiring
done with heavy bus-bar wire, remem-
bering that the transmitter will be
subjected to considerable shock and vi-
bration in the automobile. The stabil-
ity and drift characteristics of the
v.f.0. are quite adequate, even on 10
meters.

Coils L; and L. are mounted on a
small bracket in the approximate cen-
ter of the v.f.o. compartment. A tog-
gle switch of the center-“off” variety
switches the coils for doubling to 14

Fig. 3. Complete circuit diagram and parts list covering the multi-band mobile transmitter.

me. or quadrupling to 28 me. in the
B6AGT plate circuit. The coils are self-
resonant with the stray capacity in
the circuit and are sufficiently broad-
band that no loss of grid drive occurs
when tuning the v.f.0. across an entire
band. Adequate drive is obtained on
3.8 me. without an additional tuned
circuit. If more than 2.5 ma. of grid
drive is obtained when these coils are
peaked, a 1-watt carbon resistor of the
proper value to reduce the grid cur-
rent to 2.5 ma. (with the final ampli-
fier loaded) should be shunted directly
across each coil. Values of 10,000 ohms
or less will probably be found to be in
the proper range.

The 2E26 output tank circuit is of
the multi-band type and requires no
switching. All three bands are tuned
by a single 180-degree rotation of Ci.
The 75-meter band will tune near
maximum capacitance, and the 20-
meter band will also tune near maxi-
mum capacitance but at slightly less
capacity than 75 meters. The 10-
meter band will tune near minimum
capacitance. One important precau-
tion is to see that the 75- and 20-
meter bands do not tune at exactly
the same spot on the dial, as excessive
harmonic output would’ result. This
can be corrected by removing a turn
or two of wire from the high fre-

See Figs. 4, 7, and 8 for other circuit data.
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R,—47,000 ohm, V5 w. res.

Rs—22,000 ohm, 1 w. res.

Ry—35 ma. meter shunt

Ri—95 ma. meter shunt

R5—35,000 ohm, 20 w. wirewound res.

Re—2500 ohm, 50 w. wirewound res.

Ri—1 megohm, V5 w. res.

Rg—1000 ohm, V5 w. res.

Ry—50,000 ohm, 1 w. res. (low-noise, metallic-
film type. Continental Carbon X or equiv.)

R1—250,000 ohm, audio-frequency taper pot.

R11—1800 ohm, 12 w. res.

Ri2, Rz, Rie—100,000 ohm, Vs w. res.

R15—470,000 ohm, V5 w. res.

R14—820 ohm, V5 w. res.

Ry:, R1g—22,000 ohm, V5 w. res.

Rie—1000 ohm, 1 w. res.

Rag, Ry—See text

Ci, Cs, Cs, Ce—4-80 pufd. mica trimmer

Cy—100 ppfd. silver mica cond.

Cs—200 ppfd., silver mica cond.

Cr—50 pufd. midget variable air cond.

Cs—1000 ppfd. silver mica cond. .

Co, Ciq, C11, C15—-005 pfd., 500 v. disc ceramic
cond.

C12—.01 ufd., 500 ». disc ceramic cond.

Cyy C14——001 pfd., 500 ». disc ceramic cond.
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Cig, C17—-002 pfd., 1250 v. mica cond.

Cys—140/140 ppfd. variable air cond. (Bud
MC Dual, Tvpe 9124)

Cig, Cos, Coy—25 pfd., 25 v. elec. cond.

Cog—-25 pfd., 200 v. cond.

Co—.005 pfd., 500 v. mica cond.

Co—.002 pfd., 500 v. mica cond.

Cos—16 pfd., 450 v. elec. cond.

§,—S.p.s.t. toggle sw.

So—D.p.d.t. toggle sw.

Sa—S.p.d.t. toggle sw., center-“off”’ type

S,;—D.p.d.t. toggle sw., center-“off’’ type

Ji;—Motorola-type jack (Cinch No. 81F)

Jo—Shorting-type microphone connector (Am-
phenol 75-CL-PCIM)

J.—Three-way microphone jack

S04, SO:—O0ctal socket

Py—Octal plug

PL,—6.3 v. pilot lamp

RL,—D.p.d.t. relay, 117 v.a.c., 445 ohm d.c.
resistance (Allied Control Type BO)

Rect.y, Rect.,—100 ma. selenium rectifier

M—0-1 ma. midget meter, 1”7 mounting hole

RFCy, RFCs, RFCq—2.5 mhy., r.f. choke (Na-
tional R-50)

RFC,—2.5 mhy. r.f. choke (National R-100)

T—1:3 ratio audio interstage trans. (Chicago
IN-14, see text)

To—Multi-match 15-watt
(UTC Type CVM-O)

Li—9 t. 1" dia., 16 t. per-inch (#3015 “Mini-
ductor”)

L,—24 t. 1” dia., 16 t. per-inch (#3015 “Mini-
ductor’)

Ly—7 t. #24 en., closewound on 33" dia. slug-
tuned ceramic form (Cambridge Thermionic)

L—31 t. #26 en., closewound on 33" dia.
slu.g-)tuned ceramic form (Cambridge Thermi-
onic

Li—14 t. 1" dia., 8 t. per-inch (#3014 “Mini-
ductor’)

Ly—21 ¢, 1" dia., 16 t. per-inch (#3015 “Mini-
ductor’)

L—8t., V' dia., 16 t. per-inch (#3003 “Min-
iductor”)

Xtal.—See text

Vi—6A4AG7 tube

Vo—2E26 tube

Vy-—0B2 tube

Vi—0A2 tube

Ve, Ve, Vi—12A4AU7 tube

Vs, Vo—6V6 tube

modulation  trans.
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quency tank coil, Ls.. It is best to
check the tuning of the final tank cir-
cuit with a grid dipper before the
transmitter is operated.

The multi-band tank coils, L; and
L;, are mounted at right angles to
each other near the dual tank con-

denser. The variable link, L., is
mounted variometer-fashion within
the low frequency coil, L.  Short
pieces of plastic insulation, stripped

from a wire slightly larger than the
wire size of L., are slipped over the L:
leads and cemented through the sides
of Ls to act as bearings. Connections
are made to the link by slipping a
Fahnestock clip over ecach link termi-
nal-wire. The link coil is therefore
free to rotate 360 degrees, turned from
the front panel by a heavy extension
wire soldered to the ground terminal
of the link and extending through the
partition to the front panel where it is
soldered into a small hole drilled in
the end of an old volume control shaft
assembly.

The shunt-feed choke, RFC., should
be of the type specified, as several
other wvarieties went series-resonant
and burned up at 10 meters.

The meter is switched to read either
the final amplifier loaded grid current;
total loaded cathode current; or the
unloaded grid current. This last posi-
tion removes the high voltage from
the final amplifier and modulator and
allows non-swish operation of the v.f.o.
for zero-beating purposes. The 2E26
cathode current should be adjusted to
63 ma. for the maximum rated input
of 27.0 watts.

The antenna changeover relay, RL,,
is a 117 volt a.c. type, with its coil

Fig. 5. Top view of transmitter.

December, 1952

The modulator chassis is fas-
tened to the main chassis by means of small angle brackets.

IN XMTR.CONT. SYSTEM

R—47.000 ohm, 1 w. res.

Ro—47,000 ofin, Yo w. res.

C1~— 01 ufd., 400 »v. cond.

Co—5-25 ,up,fd ceramic trimmer (Erie Type
NPO 557-5 or equiv.)

C3—670 uufd. silver nica cond.

C,—100 ppufd. mica cond.

Cs—5 pufd. mica cond.

HASH viB. TRANS. 8+ B+
SUPPRE SSORS, TO 6AS5 PWR. TO R.E STAGES S05
. w OUTPUT TUBE| 2200 |AND 2nd. DET. 4 H
56 ¢ G coNseT conv | 4
5 S g PWR. SOCKET| 2 3 )
b4 3 e —
& =
N 5
2 ]
VIB. j
Y 5—k— HASH
T FILTER
& SPARK PLATE
fo— ' TORECS&
& ro—— - HASH
z JTTT7T | CONv. FILS CHOKE
Q (RO GINA
e Sw. ON EADS BROKEN
& | vOL CONT RE
O} it L
L HASH
T FILTER|
L5
68A6 1895 KC.
LE AMP CRYSTAL
ozm
SidcRysTaL2
47K I SN-OUT SW Sarox
, 50pptd. 3/ 2 ™
OTER 82 F2703
m our 3
s B ey 205G (e TEXT)
2 = “1TO 506 INAC, = =
SUPPLY ORTO Jl

$,. 85, S.—S.p.s.t. toggle or slide sw.

L—Umiversal ad;. unshielded osc. coil (Meiss-
ner No. 14-1028)

Crystal—1895 kc. transmitting-type crystal and
socket

Recty4—I1N34 germanium diode

$0,—Octal socket

SOs—4-prong Jones socket Vi—6C4 tube

Fig. 4. Diagram and parts list covering receiver modifications discussed in text.

utilized as part of the dropping re-
sistor for the VR tubes. One set of
contacts on the relay is used to ground
the “B-plus’ line to the oscillator on
“standby,” thereby killing the oscilla-

Fig. 6.

f)

&
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Bottom view of r.f. chassis.
ment of multi-band tank coils and rotating link in the Lf. coil.

tor instantly and preventing the filter
condensers from holding the voltage
up for a second or two after it is de-
sired to stand by.

The complete r.f. unit is constructed

Note mounting arrange-

A

W
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(TRANSMITTER SO ) 3 N
RI “HV. ON"
jwww”j. AUX. Sw. =
CAR = f I TO CATHODE
BATTERY - | OF I.F. TUBE
] IN RECEIVER
| PR
| 3 Ji
T0 CAR = | |
ELECTRICAL 53
EQUIPMENT [ =

; (REC. & CONV.) "REC. ON"

i € t___ AUX. SW.

: VOLTAGE b £ —
. S 0 b, g
SEciie Foog (ARANSMITTER (= S

= | ——ot+—4 FILAMENTS |2 RL2
4 j | P.
w >
BATTERY | &) RLI, z \ TO CAR
= = 1 IGN. Sw.
o < | DYNAMOTOR
iy LV, INPUT ACCESS TERM.
. § II : 500V. AT | e
200M.A.
alll L-JdJ a
| M GND. *
cel\
g b
caR AUX. G
GENERATOR BATTERY == =
—
=
PL—6.3 v. pilot lamp .
R,—3000 ohm, 25 w. wirewound res. RL,—6 v. replacement-type headlight relay
“Hypass” Type (used as generator cut-out relay for aux. stor-

Ci—.1 pfd. cond. (Sprague
48P9 }

C,—.001 ufd. mica cond.
Cs—4 ufd., 600 ». oil-filled cond.
S1—10 amp. circuit breaker (used as trans. fil.

sw.}
So, Sa—S.p.s.t. toggle sw.
Ji—Motorola-type jack (Cinch No. 81F)
F,—40 amp. cartridge fuse
Fo—.25 amp. fuse

age battery)

RL—D.p.d.t., 6 v. d.c. relay (with good insu-
lation)

RL,—Starting relay, 6 wv. starting contactor

Advance “Gen-E-Motor” Type 951C or

PE-1034)

850,—O0ctal socket

Aux. Battery—Standard 6 v. automobile storage
battery

Fig. 7. Schematic of the transmitter control system. The aquxiliary cut-out relay
and battery may be omitted and connections made directly to regular auto battery.

within a standard 7 x 12 x 3 inch steel
chassis. The v.f.o. and plate tuning
dials are made from 4¢-inch plastic
stock and are 2% inches in diameter.
They are cemented to the knobs, which
have been filed smooth on the back
side. The dial calibrations and switch
markings are made on white Bristol
board, cut to cover the entire front of
the chassis and cemented to it.

The front panel is illuminated by an
edge-lit piece of clear plastic, l4-inch

thick. The plastic is heated in boiling
water and a right-angle bend made
along one side.
the light down on the panel front. The
edge of the plastic nearest the pilot
lamp has notches sawed in it to pick
up the light and distribute it evenly
throughout the plastic. The result is
pleasing and adequate.

The Modulator Unit

The class B modulator utilizes type

Fig. 8. Circuit diagram of the a.c. power supply which is capable of operating

the complete mobile radio installation.

including aquto receiver and converter.

The bend will direct -

‘.
n7v.
Ao =1
*c2
o —

& lor

| b [SEND
CHI R2 ZR3

E: L—0—e OFF

s3| ORECEIVE

0D3/VRISO !
5 V2

AAAAAAA

%i

(TO RECEIVER S04}

R,—400 ohm. 10 w. wirewound res.
Eo—100.000 ohm, 10 w. wirewound res.
Ri—7500 ohm, 75 w. wirewound res.
7, Co—.01 ufd., 600 v. cond.

Ce—16 puid., 600 v. oil-filled cond.
F.—5 amp. fuse

¥L3—6.3 v. pilot lamp

51, S—S.p.s.t. toggle sw.

7
{TO TRANSMITTER SO}

S.—D.p.d.t. toggle sw., center-“off” type

T,—Power trans., 600-0-600 v. @ 200 ma.;
5v. @ 3 amps.; 6.3 v. @ 3 amps.; 6.3 v.
@ 3 amps. (Stancor PC8414 or equiv.)

CH,—Swinging choke, 20-6 hy. @ 30-200 ma.,
80 ohm d.c. res. (Stancor C-1720 or equiv.}

SOy, SO-—0Octal socket

Vi—-5R4GY tube  V—0D3/VR-150 tube
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6V6 tubes in the popular zero bias cir-
cuit. Driving power for the output
stage is furnished by the cathode-
follower driver stage, V.. The inter-
stage transformer, 7., shown in the
photographs is physically larger than
necessary, as it was originally in-
stalled on an experimental basis and
never removed. A smaller unit, such
as the Chicago IN-14, will operate per-
fectly and occupy much less space.

The speech amplifier input tube may
be replaced by a 6C4, if desired, al-
though we have used one-half of 4
12AUT so that it would be necessary
to carry only a 12AU7T and a 6V6 as
modulator spares. Noctie that the heat-
er of the unused half of the 12AU7 is
not connected into the circuit. Crystal
or high-impedance dynamic micro-
phones are plugged into J. and car-
bon microphones into J;,. When J: is
in use, a shorting plug must be kept
in J,; to complete the V; cathode circuit
to ground. If it is desired to use a
push-to-talk type microphone at Js,
this connector should be replaced with
a two-pin connector and the control
lead connected to the tip of Js, or di-
rectly to pin 1 on P,.

The T, terminal connections (Fig. 3)
are for the CVM-O modulation trans-
former and are connected to provide
the proper impedance match between
the 17,000 ohm plate-to-plate load of
the 6V6’s and the 8000-ohm load of the
class C final amplifier, for the maxi-
mum input of about 30 watts.

Two selenium rectifiers in series
with the secondary of the modulation
transformer provide automatic high
level negative peak clipping. This is
not the best system for increasing the
average audio power but is simple, ef-
fective, and highly dependable for mo-
bile work. The values of condensers Ci
and Cyx have been adjusted to provide
attenuation of the audio frequencies
above 3000 cps, thereby effectively
filtering the clipping harmonics and
maintaining a narrow transmitted
bandwidth. Since clipping acts to
overemphasize the bass frequencies,
condensers C: and C: have been ad-
justed to provide attenuation below
about 300 cps.

Several models of this modulator,
using the type CVM-O transformer,
have delivered over 20 watts of sine-
wave power into an 8000-ohm load re-
sistor. This would indicate that the
transformer is conservatively rated.
The 6V6’s draw about 15 ma. resting
current, which increases to approxi-
mately 70 ma. for 20 watts sine-wave
output power (500 volts plate volt-
age). The speech amplifier draws a
total of 15 ma., making a total resting
current of only 30 ma. The 6V6's are
operated well within ratings, except
for plate voltage, and no trouble of
any kind has been experienced with
voltage breakdown.

The entire modulator is constructed
on a standard 5 x 7 x 2 inch steel
chassis.

Receiver Modifications
Most late-model auto receivers em-
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ploy a vibrator power supply circuit
similar to the one shown in Fig. 4. To
permit either a.c. or battery operation,
it is necessary to break the leads
marked “X” in the schematic and
bring them out to an octal socket
mounted on the receiver case. A
jumper plug is kept in the socket for
normal battery operation. W5WRS
chose to silence the receiver on “trans-
mit” by merely opening the i.f. tube
cathode ground connection, which is
an effective method.

The beat frequency oscillator tube,
V., and associated components are
mounted on a small bracket and
bolted inside the receiver case, with
the b.f.o. “on-off” switch, S; located
so as to be accessible from the front.
To adjust the b.f.o., tune in a station
for maximum signal strength; then
turn on the b.f.o. and adjust C. for
zero beat. The b.f.o. is almost a
“must” for v.f.o. operation.

A simple, but effective, noise limiter
may be installed by connecting a 1N34
crystal diode, in series with a toggle
switch, across the power output tube
grid resistor. In case the output tube
has fixed bias applied to its grid in-
stead of cathode bias as shown, merely
connect the switch to the bottom end
of the grid resistor instead of to
ground.

Another extremely satisfying modi-
fication is to have the auto receiver
crystal-controlled on the 1440 ke. out-
put frequency of the converter (as-
suming a tunable type is used, such
as the Gonset “Tri-Band”). The con-
verter dial calibration is then always
accurate, and time is saved in not hav-
ing to make a critical tuning adjust-
ment of the receiver dial, especially
on those receivers not equipped with
push-buttons. With the 1895 kc. crys-
tal in the circuit, tune the receiver
dial to the general region of 1440 kec.
and the crystal will suddenly lock in
and control the oscillator frequency.
The 1440 kc. converter output will
then produce the desired 455 ke. i.f.
frequency. The auto receiver dial may
be rocked back and forth over a quite
wide range for peaking the input cir-
cuits for maximum response; a bene-
ficial procedure since few receivers are
perfectly aligned. The crystal and its
“in-out” switch, 8,, should be mounted
as close as possible to the converter
tube, and the switch should be oper-
ated by drilling a hole in the handle
and inserting an extension rod, if
necessary.

The Control System

The control system shown in Fig. 7
is designed around the popular PE-
103A dynamtor, but other dynamotors
or vibrator supplies may be used with
equal success. Switches 8. and 8, are
mounted on a small dash bracket,
along with RL., B,, and J.. RL. can-
not be energized unless the auto igni-
tion switch is turned on. The ground
return is then made either by the
microphone push-to-talk switch, or the
auxiliary dash switch, S8.. The con-
tacts on RL. provide the ground re-

December, 1952
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Fig. 10. Bottom view of modulator unit.
The selenium rectifiers are stacked on
one bolt and mounted with insulated
washers near modulation transformer.
Parts layout in this circuit is not critical.

turn for the cathode circuit of the re-
ceiver if. tube on ‘“standby,”’ or the
ground return for the dynamotor
starting-relay coil, RL; on “transmit.”
The auxiliary switch, S; permits the
receiver to be turned on for zero beat-
ing or monitoring purposes while the

Fig. 12,

Fig. 11. The compact. but powerful,
modulator may be removed from the r.f.
chassis and mounted remotely at any
convenient location under dashboard of
automobile. See text for complete details.

transmitter is on. RLIL, cannot be ener-
gized unless the main filament circuit
breaker, 8,, is closed. One set of con-
tacts on RL. connects the dynamotor
high voltage output—and bleeds filter
condenser Cs—to ground on “standby.”
(Continued on page 134)

Left-side view of transmitter showing crystal socket, crystal-v.f.o.

switch, and cable between the modulator chassis and radio frequency chassis.
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CRATIERY OR AC POWER &i{ -

This Westinghouse
display is only
one of the many
such sales aids
available from ra-
dio manufacturers,

EM@ eFSOn
mlmffw 8

PA ¥

Hallicrafters offers a
new model portable
for holiday market.

This Emerson-Pan-Am-
erican tie-in is aimed
at the travel market.
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A seasonal display. such as this effective Zenith window, helps to pro-
mote the sale of portables the year-round instead of just in the summer.

RCA Victor finds a
ready market for its
portables during the
Christmas-gift season.

Portables can be merchandised profitably both

summer and winter. Climb on this "gravy train”.

seasonal stepchild. You either made your “killing” dur-

ing the spring and early summer months or you just
weren’t in the portable business. Time, however, has
made changes even in the selling processes of portable
radios. At least, no longer does the manufacturer think
of limited, seasonal horizons when his mind turns to port-
ables. Most dealers as yet are not so inclined.

Probably no definition more aptly describes a portable
than the one subscribed to by this writer—“the radio
away from home.” The recent technical advances made
in their design have given portables a greater range than
ever before. Longer lasting batteries have made them
more economical. The passing years have also set aside
the idea that summertime means vacation-time. Today a
great many people take their time-off during the winter
months, either at southern beaches or snow-imbedded re-
sorts. Thus, there are many winter vacationers who are
in the market for portables. Probably typical of the un-
seasonal marketing is the front cover shot; it was taken
on a hot July afternoon. Certainly if a Christmas tree
can be promoted in July, a portable can be promoted in
December.

Recognizing the change in trend, manufacturers of
portables are preparing merchandising programs based
on year-round selling. A look at dealers’ windows gives a
practical indication of the portable trend. More and more

(Continued on page 105)

FOR too long the portable radio has been considered a
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INT

requires

Front view of the home-built intercom with cabinet removed to show the parts layout.
Two such units are required in the system. The speaker is the “mike” on “transmit.”

HE DEVICE to be described pro-
Tvides a simple means for commu-

nicating between rooms or sections
of a dwelling, or even between build-
ings. The medium of transmission is
neither radiant energy nor the both-
ersome wire connections used in con-
ventional intercommunication systems.
Instead, the a.c. power lines are util-
ized as the connecting link between
the transmitter and receiver. Thus, to
establish communication between two
points, it is merely necessary to plug
two identical units into the wall sock-
et, one at each station. Both units
are normally receivers, but are con-
verted into transmitters when a spring-
loaded switch is actuated whenever
the operator wishes to speak.

The presence of the power line fre-
quency would make it quite difficult
to use the lines as a feeder for the
actual audio frequencies. However, by
employing a modulated radio fre-
quency, discrimination against the
relatively low power line frequency is
easily accomplished. The power line
then becomes a low characteristic im-
pedance transmission line and the
transmitter and receiver tank circuits,
in conjunction with the line, resemble
the link-coupled resonant circuits often
used in amateur transmitters. The
power line is not a good radio-fre-
quency transmission line. Most of the
radio-frequency energy injected into a
power line is dissipated in poor dielec-
tric material, electric appliances,
transformers, and meters. Neverthe-
less, a moderate amount of transmit-
ting power and suitable amplification
in the receiver will result in sufficient
compensation for these losses and ren-
der good communication possible over
the distances involved. The -carrier
frequency is approximately 150 kilo-
cycles. Although other frequencies
could be employed, rapid attenuation

December, 1952

results if we use frequencies much
higher than this. At lower frequencies
there is less attenuation, but trouble
is encountered from line noises due
to motors, power frequency harmon-
ics, leaky insulators, etc. The “Q” of
the resonant circuit is necessarily low
in order to accommodate the sideband
energy. As a consequence, a very low
carrier frequency will not provide

no

CARRIER-CURRENT

ERCOM

By
IRVING GOTTLIEB

Complete construction details for building

a trouble-free intercom system which

interconnecting wires.

high discrimination against line inter-
ference. If the experimenter desires
to deviate from the chosen carrier
frequency, these facts should be kept
in mind.

Two identical units should be con-
structed from the schematic diagram
of Fig. 1. The circuit consists of three
tubes, one of which is a rectifier.
During “receive,’ a germanium diode
functions as a detector with the re-
mainder of the receiver comprising a

(Continued on page 138)

Fig. 1. Complete circuit diagram of communicatoer. Two such units are required.
c7
[ Rre
Py r Jfes
€ o &
TI
T gle 3
T~ L~ S
L | !
! 3
R 3 } RIS RIS
4 ]ca +]cs ‘J‘ At deo olen
=T> i R8¥ 7 T
SRPUNUR SRR .|
I\ 7T\ N
L
C;—.002 pfd., 200 v. cond.
C,—500 pufd. mica cond.
Cy—.01 ufd. mica cond.
CHI C,, C10—10 to 50 ufd., 25 ». Elefi. cond.
—_— C;, Cyv—4 ufd., 300 v, elec. cond.
wongd DU N4 Co—.004 pfd., 400 v. cond.
Cq, Co—.002 ufd., 400 v. cond.
Cy—.25 ufd., 400 v. cond.
e =l¢* Cio—.1 ufd., 400 v. cond.
by T~ Cq3, C14—20 ufd., 450 v. elec. cond.
T1—Output trans., 12,000 ohm pri. to v.c.

E:sv TO FIL

R\—100,000 ohm pot. (with switch Ss)
Ro—100,000 ohm, Yo w. res.
R;—2000 ohm, Y5 w. res.

R+—75,000 ohm, Y5 w. res.
R;—50,000 ohm, Y5 w. res.

Re—3 megohm, V5 w. res.

R;, Ri—2 megohm, Y5 w. res.
Re—1500 ohm, Y5 w. res.
R1—500,000 ohm, V5 w. res,
R1;—2000 ohm, 1 w. res.

To—Power trans. 235-0-235 v. @ 40-60
ma.; 6.3 v. @ 2 amps.; 5 v. @ 2 amps.

L—2.5 mhy. r.f. choke

Lo—15 1. #26 Formvar wound between first
two pi’s of Ly, the first pi being the one closest
to the ground connection. ““‘Scotch” tape
should be used to insulate sides of pi from
L,. Winding for Ly may be in either direc-
tion,

CH,—10 hy., 40 ma. filter choke

S;—4 pole, d.t. sw. with one pos. spring-loaded
(Sw. is normally in “reccive” position)

So—S.p.s.t. line sw. (on Ry)

Speaker—4' or 5" PM speaker.

CR,—IN34 germanium diode

Vi—6AK6 tube

V.—6S85J7 tube

V.—5Y3 tube
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Hints on

service problem encountered by the television

is the set that plays only inter-

mittently. With the increased com-
plexity of the television receiver, the
intermittent defects are correspond-
ingly more difficult to locate and re-
pair. Our readers are all familiar with
the set that suddenly goes dead but
gives excellent pictures as soon as the
technician enters the house. The cus-
tomer complains that his receiver ap-
pears to go bad only at certain hours,
or will play only for half an hour at
a time, or loses the picture every time
Junior jumps down the stairs. All
these are symptoms of an intermittent
defect and most technicians warn the
owner that intermittents are hard to
find and usually run into a higher re-
pair bill than a more definitive defect.
Difficulties of this type can be over-
come by using a methodical approach
and a few simple tricks known to
many experienced technicians. In this
article we present the most efficient
and direct method for eliminating in-
termittents using a minimum of in-
struments and time.

T HE dread of every radio technician

Localizing the Defect

When a TV set has good sound but
nothing appears on the screen we nat-
urally need not check the sound sec-
tion. We know that the defect must
be in the picture sections only. In the
same manner we can localize the in-
termittent defect. Fig. 2 shows the
block diagram of a typical TV re-
ceiver and the various sections which
perform different functions. Depend-
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combating the most time-consuming and annoying

technician.

ing on how the intermittent defect ap-
pears, it is possible to determine the
section in which it is most likely to
occur. Table 1 lists the most fre-
quently encountered intermittents and
the section in which they usually orig-
inate.

Once the section in which the inter-
mittent occurs is determined, the ac-
tual culprit can be found by two dif-
ferent methods. The first and some-
times the fastest is to replace sus-
pected parts. This is only expedient
in cases where only a few parts can
cause the defect as in keystoning
where another deflection yoke can
quickly be substituted and there is a
good likelihood that this will cure the
defect. Where a number of tubes and
their circuits are suspected it is not
practical to replace all of them at
once. The second method must be ap-
plied which consists of finding the
guilty component by causing the in-

Fig. 1. A simple circuit for supplying var-
iable a.c. to check intermittents caused
by either high or low power line voltage.

HIGH-LOW SWITCH

HIGH OR LOW A.C.

12V. WINDING

A.C. LINE

www americanradiohistorv com

termittent at will. But the difficult
part about most intermittent defects
is that they occur at apparently ran-
dom intervals and it is too time con-
suming to sit and wait until a part
breaks down. The main trick in serv-
icing such intermittents is to repro-
duce whatever causes the breakdown
and then locate the defective part.

Types of Intermittents

Intermittent defects are due to any
of these causes.

1. Mechanical: This includes poor
solder joints, broken wires, loose ele-
ments, microphonic tubes, intermittent
tubes, loose mietal parts inside the
chassis, connections almost touching
ground or other terminals, poor socket
contact, broken or charred insulation,
ete.

2. Thermal: Heat causes expansion
of metal parts and often produces a
mechanical intermittent due to near-
shorts, or near breaks in wiring. In
addition, heat affects the electrical
operation of resistors and condensers.
Electrolytic condensers and oil filled
types are especially susceptible to
heat. The electrolyte may dry up
or wax insulation may melt, both of
which result in changed capacitance
and therefore distortion or circuit fail-
ure. Carbon resistors may increase as
much as 50% in resistance value under
excessive heat and selenium rectifiers
show a greater tendency to arc or
break down under heat.

3. Voltage: Abnormally high or low
voltages, either due to line voltage
variations or defective power supplies,
can cause intermittents. In many in-
stances safe voltage ratings of parts
can be approached or exceeded; how-
ever, incorrect voltage on some tubes
can cause tube failure. In the high
voltage section excessive voltage can
cause arcing or corona and insuffi-
cient fiyback voltages may reduce
picture size or lower brightness. Low
filament voltage means less amplifi-
cation through each tube, weaker pic-
tures, and shorter tube life.

4. Humidity: This factor usually af-
fects only the HV section and certain
types of condensers. High humidity
can cause arcing, corona, and HV
breakdown where the insulation is
barely sufficient in dry conditions. Hu-
midity also affects paper type con-
densers having a not too substantial
wax coating. A combination of hu-
midity and salt content, found near
the seashore, is often responsible for
corrosion of chassis or other metal
parts causing poor electrical contact
and therefore mechanical intermit-
tents.

The most vexing type of trou-
ble is usually the one that takes place
in the customer’s home, but fails to
show up on the service bench. The
reason for such intermittents lies in
the different operating conditions in
the home. Where a mechanical inter-
mittent is observed it is simple enough
to duplicate the effect. Jarring the
set, banging the bench or rapping indi-
vidual tubes and parts will help locate
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this type of defect. Heat intermittents
can also be brought out without too
much trouble in the shop and, by sup-
plying different voltages to the set,
conditions of varying line voltage can
be simulated. Excessive humidity pre-
sents a problem, but with a little in-
genuity almost any humidity condition
can be simulated.

Mechanical Intermittents

Whenever the defect can be traced
directly to such mechanical actions as
floor vibration, jarring the set, moving
a chair, banging a door, switching sta-
tions, closing windows, or any other
commonplace action which might give
some mechanical shock to the chassis,
a mechanical intermittent exists. The
conventional way of locating it con-
sists of first tapping each tube lightly
with a finger, screwdriver handle, or a
tube tapper. If none of the tubes ap-
pear defective the entire set is jarred
repeatedly in the hope that the inter-
mittent defect will become permanent
and can then be located by regular
troubleshooting procedures. Finally
the chassis is inspected closely, indi-
vidual parts are tapped or pulled until,
by chance, the defect is found.

To speed up this procedure we sug-
gest a little thought first 'as to which
section of the receiver could possibly
cause the observed defect. Connecting
a meter to the “B plus” bus will show
if the voltage varies greatly during
the defective period. This will auto-
matically limit the possible defects to
only a few parts in the set. Here are
some mechanical intermittents which
are a bit unusual and tricky. If the
picture tube appears defective or in-
termittent try rotating, tapping, or
tilting it. Somectimes small pieces of
the internal coating get loose and
cause shorts in the electron gun. Shak-
ing these fragments toward the bulb
of the tube will make them harmless
unless the tube is again tilted back.
If the tube pins appear intermittent
in any tube, apply a soldering iron to
each pin for at least two minutes.
This will cause the internal solder
joint to be solid again. Occasionally
it appears that no possible bad con-
nection can be found at all and many
such defects are cured by applying a
heavy duty iron to every ground con-
nection to insure good contact.

Thermal Intermittents

When the defect appears only after
the set has been operating for a while
the defect is most likely due to heat.
In order to bring such defects into
the open it is best to try and localize
it to the particular section which goes
bad. If the “B plus” is affected the
most frequent offender is one of the
electrolytic condensers. Substituting
a good one, in turn, for each suspected
one and letting the set heat up is
quite time consuming. Many techni-
cians keep an infrared heat lamp on
their benches to reproduce the tem-
perature in the cabinet after a long
warm-up period. The heat from such
a lamp can be quite intense and could
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INTERMITTENT
Sound and raster
Sound
Weak sound
Distorted sound

Hum
Raster

Picture {raster OK)
Loss of horiz. sync
Loss of vertical sync
Loss of both
Change in width
Change in height
Change in both height and width
Change in brightness
Flashing
Picture overload
Keystoning {trapezoidal raster)
Loss of focus
HV

“B plus” supply, filament shorting

Audio amp. volume control, sound if.

Audio output tube. coupling condenser

Audio coupling condenser. qudio "B plus.” filter or
bypass condenser, discriminator

Transformer lamination vibration, video amp. audio
filter or bypass. discriminator

HV, horiz. osc., brightness contro], video amp.. pic-
ture tube

Video amp.. tuner contact

Horiz. at.c.. sync section, horiz. osc.

Sync section, integrating network, vert. osc.

Sync section, video amp., HV arcing

Horiz. sweep, horiz. osc., HV

Vert. sweep, vert. osc.

HV, “B plus” supply, horiz. sweep

HV, brightness control, horiz. sweep, video amplifier

Video amp., antenna, tuner

Picture if., a.g.c. system

Deflection yoke, horiz. or vert. sweep

Focus control, B plus” supply. first anode voltage,

SECTION

Table 1.

damage parts if left on too long. We
recommend putting the heat lamp
about a foot away from the suspected
part and leaving it on for no longer
than 15 minutes. Another use for this
heat lamp will be to bake out mois-
ture from HV components before ap-
plying new insulation, as described
later.

If it seems impossible to localize
the intermittent and it is desired to
heat up the entire set, the simplest
method is to utilize the regular re-
ceiver cabinet. Covering all ventilat-
ing holes with a blanket or taping
them up will prevent ventilation and
insure quick heat build-up, thereby
hastening the intermittent condition.
If the line voltage is increased at the
same time the heating will be still
more rapid and intense. Whenever a
heat run is made it is good practice
to connect the set to the a.c. line
through a 3 amp. fuse to protect the
set in the event excessive current is
drawn.

In addition to electrolytics, selenium
rectifiers are also very sensitive to
heat. Under excessive heat the rectifi-
ers are subject to arc-over or bubbling
on the coated side which eventually

The most frequently-encountered intermittents and where they originate.

means high resistance and lowered
“B plus” voltages. The smell of a de-
fective selenium rectifier, however, is
always a quick and sure clue to this
type of intermittent.

Earlier we mentioned that carbon
resistors increase in resistance with
heat. The difficult part about locating
such a defect is that usually the
“cold” resistance is within ratings and
measurements must therefore be made
while the resistor is hot. Applying the
infrared lamp while the chmmeter is
connected will quickly locate this type
of intermittent.

Whenever a heat intermittent is
suspected be sure to check also for a
mechanical failure. Frequently the
expansion due to heat causes near-
shorts, poor solder joints and other
mechanical defects in the wiring.
Melted insulation, discolored resistors
or condensers are all a sign of over-
heating and often cause mechanical
defects.

Voltage Intermittents

Defects due to low a.c. line voltage
are most frequent in the HV and
sweep section. Perhaps the most com-

(Continued on page 134)

Fig. 2. Block diagram of an intercarrier TV set showing the various sections.

4.5 MC.
ANTENNA

LIMITER

SOUND LF.

AUDIO
DEF.
FOCUS YOKE

RATIO DRIVER
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. RE . 0SC, IST 2ND 3RD  aTH VIDEO
O O
AMP  MiX. LF. ILE AMP
TUNER VIiDEO LF
CLIPPER VERT. VERT
o
SEPARATOR 0SC. DUTPUT
SYNC, VERT. SWEEP
AFEC. OSC. OUTPUT HY.
POWER SUPPLY R ] C ) .
DAMPER RECT,
HOR. OSC. FLYBACK B HV.
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THE CASCADE-CASCODE
on 2 METERS

3. Fig, 1,

Over-all view of the
cascade-cascode for 2-meter operation.

Details on a crystal-controlled, bandpass converter which

permits bandspread tuning on communication receiver dial.

the v.h.f. bands has been paced, for

the most part, by the progress made
in receiving equipment. For many
years, the standard equipment for ham
use above -30 megacycles was the
superregenerative receiver. There are
still those today who cling to the
legendary theory that a superregen-
erative receiver will do about as well
as the best superhet, and with much
less trouble. Soon after World War
II, the majority of these superregen
addicts broke down and obtained a
522, thereby learning just how good
a v.h.f. superhet could be. The ad-
vent of the 522's brought about a
major change in the thinking and in
the equipment of most v.h.f. men. They
doomed the modulated oscillator to
the same fate as the Dodo bird—ex-
tinction, in other words. With the
combination of better receivers and
better transmitters, the range and ef-
fectiveness of the v.h.f. bands were im-
mediately improved. Such things as
regular reception under all conditions,
between points 100 or more miles
apart, became common practice.

More recently, there has emerged a
new trend, or phase, in the develop-

PROGRESS in the development of

ment of v.h.f. communication. This is
the low-noise converter in combination
with a standard communications re-
ceiver as the i.f. As this trend devel-
ops, it is working the same revolution
in v.h.f. performance brought about
by the 522’s some five years ago. There
is little room for improvement in
transmitters at this time; however,
the improvement which can be
achieved by a well-designed, low-noise
converter is truly remarkable.

There are several types of con-
verters and each has certain advan-
tages.

For ease of classification, they may
be grouped as follows: 1. Tuned r.f.—
tuned oscillator; 2. Bandpass r.f.—
tuned oscillator; and 3. Bandpass r.f.—
crystal oscillator.

In the first type, we have what
might be called the theoretically ideal
design. Such a unit would provide
the maximum possible selectivity and,
therefore, the lowest noise figure,
theoretically at least. However, ‘the
design and construction of such a
device poses many serious problems.
The mechanical problem of gang-
tuning three or four r.f. circuits,
together with an oscillator; the phys-

Fig. 2. (A) Original circuit using transformer coupling. (B) Simplified circuit in
which T has been eliminated and an r.f. choke substituted and made series-reso-
nant with the cathode-to-ground capacity (Cu-x. shown dotted) in the circuit.

(OUT

-3 r+150v.
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By
ROBERT B. TOMER, wWiPIM

ical problem of obtaining short leads;
low inductance tuning condensers;
adequate shielding between stages;
and lastly, but by no means least, the
problem of obtaining a drift-free local
oscillator, are all very discouraging
and tend to turn one away from this
approach. .

The second classification has many
devotees and rightly so, because it has
much to recommend it. Perhaps the
only drawback is the problem of ob-
taining a stable oscillator. The degree
of stability required depends very much
on the selectivity of the receiver used
as the 2nd i.f. If maximum selectivity
and complete freedom from drift are
desired, the answer lies in the third
classification of converters.

In the crystal-controlled, bandpass
converter, the communications re-
ceiver is used as a tunable 2nd i.f. The
dial of the communications receiver is
the only tuning control and the re-
ceiver is used exactly the same as if
it were tuning any of the low-frequen-
cy channels. The operator has the ad-
vantage of bandspread tuning which
eliminates the customary critical tun-

.ing of the local oscillator in the sec-

ond type of converter mentioned. An-
other advantage which will be de-
scribed in more detail later is the fact
that by the proper choice of the in-
jection frequency, the communications
receiver dial becomes automatically
a frequency calibrated, direct-reading
dial for the band you are working. No
searching for stations of known fre-
quency to determine the band edges,
or the tuning range of the system.

In considering a converter of the
type to be described, it is well to con-
sider the separate sections, such as
r.f. amplifier, mixer, oscillator-multi-
plier, and impedance matching trans-
former, as individual problems in
order that they may be studied in
more detail.

In general, the major problem in the
design of r.f. amplifiers for v.h.f. work
is noise. 'This noise is the noise which
is generated largely in the tubes them-
selves. We would all like a receiver
which was completely noiseless until
we connected the antenna and then
we would like to have the only noise
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that of signals. This utopian situa-
tion may be impossible to achieve;
however, we can go a long way toward
that goal by reducing the known
sources of noise in the receiver. Pen-
todes, although they offer high gain,
are, almost without exception, con-
siderably noisier than triodes. This is
due, in large measure, to the addi-
tional elements within the tube, each
of which contributes some part of the
noise. The use of triodes has been
restricted, however, because of the
high grid-to-plate capacity which tends
to cause oscillation. Neutralization can
be resorted to; however, this is often
quite critical and may be very diffi-
cult to achieve when a band of fre-
quencies must be tuned. Any tendency
toward regeneration is undesirable
since this too increases the noise.

By now, most hams have heard of
the cascode circuit for r.f. amplifiers
which came out of World War II radar
designs. In this circuit, a triode,
conventionally connected, drives a
grounded-grid triode to achieve a very
high order of gain with low noise. The
input triode is prevented from oscil-
lating, in the original circuit, by a
parallel resonant circuit, consisting of
the grid-plate capacity across a small
inductance. This LC combination is
made resonant at the center of the
passband and is broad enough to ex-
tend well beyond the band on either
side. The high impedance thus created
neutralizes the voltage fed back from
the plate to the grid which would nor-
mally cause oscillation. Another fea-
ture of the original circuit was a
transformer for coupling the plate of
the first triode to the cathode of the
grounded grid triode. Both of these
devices, although relatively simple, are
extra components and serve as addi-
tional complications. In the cascade-
cascode, they are eliminated in the
manner shown in Fig. 2B resulting in
a much simpler circuit.

The r.f. choke shown in Fig. 2B is
made series resonant with the cath-
ode-to-ground capacity of V., at the
operating frequency of the amplifier.
This low impedance path so reduces
the plate-to-ground impedance of V,
that feedback from the plate-to-grid
of V, is negligible. The construction
of this choke is not critical and its
effect covers a wide band of frequen-
cies either side of its resonant fre-
quency. The second simplification is
in the elimination of the coupling
transformer, 7', shown in Fig. 24, be-
tween the plate of ¥, and the cathode
of V.. This is accomplished by direct
coupling the d.c. from V. to V, and in-
creasing the supply voltage from 150
to 250 volts. The resulting circuit is
even more simple when it is reduced
to actual wiring since most of the
connections are made between the
socket terminals themselves and ad-
jacent terminals or ground.

The circuit shown in Fig. 2B is the
basic one used in the cascade-cascode.
Two cascodes are used in series, cas-
caded, to provide higher gain, greater
circuit simplicity, easier bandpassing.
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RFCI L2 —%
6BQ7]6 1!

Lt A
7, 2

<

5011 COAX
S

128T7)v V4o

Ry, Ry—330 ohm, Yy w. res.
Ra, Ry+—500.000 ohm, V3 w. res.
Ry, Ry, Rigy R13—1000 ohm, V4 w. res.
R5, R11—100,000 ohm, Y5 w. res.
R.—10,000 ohm, Y5 w. res.
Ra, Rlv—-47 000 ohm, Yy w. res.
Cy, Cs, Cy, C5, C1g—470 ppfd. button cond.
C3, Cs—100 pufd. mica cond.
Ci—1 ppfd. ceramic cond.
C;, Cq, C13—.005 pfd., mica cond.
C11—20 pufd. mica cond.
Cyo—10 pufd. mica cond.
J,—Coax. jack
Xtal—6.8 mec. crystal
RFCy, RFCo—10 t. #28 en. wound on 3/16”
dia. form
RFCy—57 t. 32 en.
form
I #—6 t. #20 en. wound on V4" dia. form,
tapped at 2 1.
Lo#—11 8. #20 en. wound on V4" dia. form,
tapped at 6 t.
g —8 t. 20 en. wound on V4"
tapped at 5 1.

wound on 5/16" dia.

dia. form,

P,
V4b
6117212477
*Ta
*

Lys—5 t. 220 en. wound on V4" dia. form

Ly*—14 t. 28 en., 6 1. £32 en. wound on
V4" dia. form

Vi, Vo—6BQ7 tube

V:—6X8 tube

V,—I12A4T7 tube

“Wound on V4" Cambridge Thermionic coil
forms

Fig. 3. Complete circuit diagram of the cascade-cascode converter for 2-meters.

The resulting r.f. amplifier provides
gains almost unbelievable a few years
ago. Two of the latest type television
r.f. amplifier tubes are used so that
although four triode sections are em-
ployed, only two tubes are needed for
this part of the converter.

The method of coupling deserves
some study since it is largely respon-
sible for the excellent bandpass char-
acteristics of the amplifier. Three
double-tuned transformers are used in
the amplifier portion of the converter.
This permits stagger tuning and
makes possible a flat response through-
out the 4 mc. 2-meter band, with rapid
drop off on either side, with approxi-
mately 1 mc. to spare. To see how
these double-tuned transformers work,
it is necessary to refer to Fig. 4.

Fig. 4A shows a conventional, dou-
ble-tuned transformer such as those

Fig. 5. Layout for converter chassis.

_:l"

Fig. 4. (A) Conventional. double-tuned trans-
former. (B) The il. or r.&. equivalent circuit.
(C) Same circuit redrawn to show two
coils wound on the same form, centertapped.

encountered in most i.f. amplifiers.
Fig. 4B shows the circuit, neglecting
(Continued on page 124)

Arrangement should be followed exacily.

POWER SOCKET

6 /8"
INPUT e 4 e
COAX. 3
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INCLUDES 300
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L
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TOP VIEW OF CHASSIS
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5 516"

DEPTH OF SIDES: | I/4™
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>

MATERIAL. .025" BRASS

COIL MTG.HOLES 3/16" DiA.

NOTE: MOUNT BUTTON CONDENSERS
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A NOVEL CAPACTANCE RELAY

By
RICHARD GRAHAM. W2PDI/1

long been known and used in in-

dustrial plants to handle count-
ing and sorting operations. It has
found use in various businesses in
connection with door openers and ad-
vertising displays. It has been em-
ployed as a burglar alarm, to guard
dangerous areas of machines, and even
as a foul line indicator in bowling al-

T HE capacitance relay or alarm has

leys. However, its use in the home
has never been widespread. Prob-
ably the main reason for its non-

acceptance is simply one of economy.
Most published circuits to date have
used eighteen to thirty-five watts for
filament power alone. Actually, there
are few home applications that wouid
justify continuous operation at this
rate. The circuit to be described con-
sumes less than two watts—an amount
that will be barely noticeable on the
electric bill. Thus, the uses to which
this device can be put are limited only
by the constructor’s imagination. The
unit has been used successfully by the
author as a training device for the
family cat. It developed that the cat
had taken a fancy to a particular chair
and derived great satisfaction in using
it as a scratching board. This, of
course, called for immediate action
and the capacitance relay was called
upon. The feeler antenna, placed un-
der the chair, warned of her approach
to the chair, thus steps could be taken
before any damage was done. The
cat eventually got the idea and we all
lived happily ever after.

Before the circuit operation is de-
scribed in detail, it might be well io
describe and define a capacitance re-
lay. Specifically, it is a device which
is actuated by any change in the ca-
pacitance relation between the feeler
antenna and its surroundings. The
amount of change the device will tol-
erate is the “sensitivity.” Further, the
definition of capacitance describes
what type of change will actuate the
device. We know from the definition
of capacitance that capacitance de-
pends upon the dielectric, the effec-
tive area of the plates, and the dis-
tance between the plates. The feeler
antenna can consist of a piece of wire,
a fence, a screen, or a machine, as one
plate; the surrounding earth and metal
objects as the other plate. A change
in the capacitance can be caused by
the approach of a human or animal or
any metallic object such as an auto-
mobile or other machine.

50

Front panel view of the capacitance relay. The entire unit can be housed in
a case measuring 7% x 42 x 34 inches. A single 12AT7 tube is required.

Construction details on a unit which is designed

for continuous operation

Circuitwise, the capacitance relay
consists of three separate circuits,
namely, an r.f. oscillator, a diode rec-
tifier, and a relay amplifier. The oscil-
lator portion, which is really the heart
of the device, consists of a straight-
forward Hartley oscillator. However
its conditions of operation differ from
those of the usual or conventional os-
cillator where stability under chang-
ing load is the chief consideration. In
this circuit the grid condenser, C., is
adjusted so that the unit is oscillating
very weakly, i.e., the oscillator has not
reached the equilibrium condition
which allows it to maintain a rela-
tively constant output with a varying
load. This latter condition is obtained
by making the grid condenser a high
reactance for the r.f. frequency used.
By reducing the capacitance of the
grid condenser (with the circuit still
-oscillating), we find that the r.f. out-
put of the oscillator is quite sensitive
to variations in feedback caused by
any change in the capacitance of the
feeler antenna to ground.

This changing r.f. oscillator voltage,
due to a variation in feeler antenna
capacitance, can be reflected as a d.c.
current change by rectifying the r.f.
and applying the resulting negative
d.c. voltage to the grid of a triode relay
amplifier. In this case, the diode rec-
tifier consists of a 1N34 germanium di-
ode and the oscillator and relay ampli-
fier are combined in one envelope in
the form of a 12AT7 dual triode.

Even though the oscillator grid con-
denser C-: is adjusted so that oscillation
is very weak, the rectified d.c. voltage
measured across R. may be from 9 to
16 volts. This is beyond the grid cut-
off voltage for the 12AT7 which is
approximately 3 volts. Thus it be-
comes necessary to use a potentiome-
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and draws only 2 watts.

ter to adjust the grid voltage of the
relay amplifier to cut-off or slightly
less, according to the desired sensitiv-
ity. By adjusting the potentiometer
R. so that the voltage applied to the
grid is far beyond cut-off, it becomes
necessary to make a greater capaci-
tance change to reduce the r.f. voltage
and consequently the negative grid
bias on the relay amplifier to a value
low enough to cause current to flow
and thus close the relay. Under these
conditions, the relay is relatively in-
sensitive. Adjusting potentiometer R.
to a value so that the relay amplifier
is conducting slightly (but not enough
to close the relay) will result in maxi-
mum sensitivity. Now only a small
capacitance change will be necessary
to reduce the amplifier grid bias
enough to close the relay. Actually,
the oscillator grid control C: also con-
trols the sensitivity to some extent
and, in practice, it will be found that
the two will interact. However the
use of a potentiometer gives the de-
vice much greater flexibility. This
gives C: the job of adapting the oscil-
lator to whatever feeler antenna might
be used and to obtain the desired in-
tensity of oscillation.

As can be seen from the circuit dia-
gram, the a.c. line voltage is applied
directly to the tubes. Thus the oscil-
lator portion oscillates on only half of
the a.c. cycle. The resistor-condenser
combination R., C; must then maintain
the negative voltage on the grid of the
relay amplifier during the negative
half of the a.c. cycle when the oscil-
lator is not oscillating. The condenser
C; must also serve another purpose
besides that of d.c. filter for the recti-
fied r.f. oscillator voltage. It must
also serve as a sort of “shock ab-
sorber” for line voltage fluctuations,

RADIO & TELEVISION NEWS


www.americanradiohistory.com

thus preventing the relay from closing
every time a refrigerator or oil burner
starts. This RC combination also de-
termines the reaction time of the
whole device, that is, the speed with
which it will respond to a capacitance
variation. For example, if your par-
ticular application requires that the
device go off only for capacitance
changes that last, say, from a half to
one second, it would be necessary to
increase the capacitance of C; from
the value shown. This value is most
easily determined by experiment. The
values for C; (.01 #fd.) and R. (2 meg-
ohms) provide fairly good stability for
the usual line fluctuations and give a
fairly fast reaction speed.

The previous discussion on reaction
time also partially applies to the relay
coil and its parallel condenser. In
this case the value of 1 #fd. was chosen
to eliminate relay chatter and buzz.
If a lower resistance relay is used, a
larger value condenser will be neces-
sary.

One of the novel features of this
device is the method of obtaining the
filament voltage. A 3 wufd. condenser
is used in series with the filament
across the line to produce the neces-
sary twelve volts for the 12AT7. This
provides real economy over the usual
series-filament voltage dropping re-
sistor. This latter method of obtain-
ing filament voltage would consume a
total of almost 18 watts while the con-
denser method uses only 1.8 watts. It
also provides a saving in space and
weight over a transformer. A 3 wufd.
condenser might be rather large, but
at most, it’s less than half the size of a
filament transformer. Needless to say,
an electrolytic condenser cannot be
used for this application.

An intelligent discussion of the sen-
sitivity of a unit such as this is diffi-
cult, especially without knowing the
application and hence the type of feel-
er antenna to be used. In one case
it might consist of a short piece of wire
while in another case it might consist
of a large machine or wire fence. In
the beginning of this article we dis-
cussed the fact that among the factors
determining capacitance is the effec-
tive area of the plates. Thus the sen-
sitivity will not be as great if the
feeler antenna is merely a six-inch
piece of wire rather than, say, a win-
dow screen used as the feeler antenna.
However it is not as simple as that.
The residual capacitance this feeler
has to ground also determines the sen-
sitivity. For example, if the feeler
antenna has a residual capacitance of
50 uufd. and a person’s approach a cer-
tain distance away introduces a change
of 10 wufd., the resultant change in os-
cillator feedback will be much greater
than if the residual capacitance were
200 wpufd. and the person’s approach
introduced 10 wufd. as before. This can
be readily seen if the grid coupling
condenser and the residual capacity
are visualized as being in series as a
capacitance-voltage divider. Then for
a lower residual capacity, the grid
coupling condenser will have a lower
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value. Hence a small grid-to-ground
capacitance change will produce a
greater voltage change in the capaci-
tance divider. This voltage change is
actually an oscillator feedback change.

The purpose of the photographs
showing the unit as constructed by the
author is not to suggest that the unit
be built in exactly the same manner,
but rather to point out some features
which the constructor may wish to in-
clude. The whole unit is built on an
aluminum cover made to fit an old sur-
plus junction box measuring 7% x41%x
3% inches. To avoid any body ca-
pacitance difficulties when setting the
equipment in operation, the antenna
post was brought through the side
while the operating controls are on the
top of the opposite edge. If the oper-
ator’s body capacitance is included
when the equipment is set up, the unit
will have less sensitivity. When the
operator moves away from the unit
after setting it up, his body capaci-
tance is subtracted from the residual
capacitance. This increases the feed-
back and consequently the negative
voltage on the grid of the relay am-
plifier.

Both rotor and stator of the oscillator
grid condenser C. must be insulated.
This operation can be simplified some-
what by using a ceramic or mica trim-
mer and adjusting it with an insulated
rod. However that insulated rod al-
ways seems to be lost when needed
most. By using an air trimmer and
insulated coupling, adjustments may
be made with an ordinary screwdriver.

The coil for the unit was wound on
a one-inch diameter bakelite rod and
consists of enough turns of number 36
enamel wire to fill 2% inches with a
tap brought out at the center or 1%”.
This inductance, in combination with
70 rufd. for €., will place the oscillator
on approximately 550 ke. The exact
frequency used is not too critical. Be-
cause of the low frequency and be-

FEELER L
ANTENNA

\le
|

Ry—15 megohm, Y w. res.

Rs—2 megohm pot.

C1—70 pupfd. mica or ceramic cond.

Co—100 pufd. trimnier cond.

Cy, Cg, Co—.01 pfd., 400 v, cond.

Ci—1 ufd., 200 v. cond.

C;—3 ufd., 400 v. cond. (Do not use an clec-
trolytic)

Li—2Y, inches =36 en. wire, closewound on 17 |
dia. form, center-tapped

S—S.p.site sw,

RL,—6000 ohm relay

CR,—1N34 germanium diode crystal

Vi—12A4T7 tube

Complete circuit diagram of the capaci-
tance relay. Standard parts are employed.

cause the oscillator is just barely
oscillating, no radiation or interference
problems exist.

Since the unit was built into a metal
case, in order to avoid any danger of
serious shock and fuse-blowing, nei-
ther side of the line was connected to
the case. However to eliminate hand
capacity effects it is necessary to place
the case at a.c. ground. This is accom-
plished by means of the two .01 w«fd.
condensers from each side of the line
to the case (Cs and C:).

The adjustment of C- and R- can be
set up quickly and easily with the aid
of a d.c. vacuum tube voltmeter, how-
ever the use of such an instrument is
not essential. If a v.t.v.m. is available,
it can be set to measure the negative
d.c. voltage from the detector, that is,

(Continued on page 139)

Top chassis view of relay with cover removed to show the compact parts layout.

www americanradiohistorv com

51


www.americanradiohistory.com

3

o
~i

DX
TELEVIS

By
STAN JOHNSON, WOLBY

HERE are cowboys on Peachtree
T Street in Atlanta, Georgia—the

Johnsons know, because we’'ve seen
them. The only thing remarkable
about this fact is that we saw them
from Denver—via a television signal
loosed from the transmitting tower of
WSB in Atlanta—months before Den-
ver had a television station of its own!

Because Denver was one of the most
television-hungry cities in America—
the largest to be caught by the “freeze”

‘without a station—it became the cen-

ter of an extremely active group of
television DX-ers-—of whom the writer
was one. From the experience of this
group has come.some practical ideas
to help you pull in long distance tele-
vision—and enjoy one of the few real
thrills left in radio. )

The writer’s interest in television
DX was sparked by work on an article
which appeared in Rapio & TELEVISION
NEws this past year—and dealt with
DX-ing by a service technician in Long-
mont, Colorado. After seeing what
could be done, it was inevitable that
the Johnson family would acquire a
television set, despite the fact that
at that time it appeared television for
Denver was a long ways away.

The set, however, was nothing fancy.
It couldn’t be—because it had to be
lugged from San Francisco, where the
writer happened to be on business.
Furthermore, there was a little matter
of explaining to the XYL that a tele-
vision set was something the house-
hold could not do without, and that
those new drapes for the bedroom
could wait.

(How to sell an XYL an idea like
this will be discussed later—so read
ont!)

At any rate, the set chosen was a
little second-hand 7-inch Admiral,
which sold for $50.00. Sharpies, with
time to shop, have been known to buy
similar 7-inch sets for $25.00 or less.

The little set managed to survive
the trip all right—and was brought
home and hooked up—in late January.
Wonder of wonders—for a few fleet-
ing seconds one memorable Sunday
morning—it brought in a picture.

But all of the dope sdid that spo-
radic “E” reception wouldn’t begin
until May—and unfortunately, the
dope was right. For weeks the little
set produced nothing—although by
this time the XYL was becoming in-
terested enough to monitor Channel 2
several times a day—and the Num-
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Jim Livesay, WOTRP, has logged over 20 DX
television stations. This new “hobby” has
gained a tremendous following in the U. S.
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Despite the fact that TV stations are springing up all over

the U.S., television DX-ing still has many ardent adherents.

ber Two Son had learned to say some-
thing which sounded like ‘“no pictures
today, Mommy.”

Meanwhile, the OM, being the con-
servative type, had decided that a
booster might be a good idea, so had
parted with another $10.95 to buy a
“bargain” 6J6 booster.

Then, one evening—May 3rd—the
10-meter phone band came alive with
a bang on ‘“short skip.” So it was time
to check the theory that if 10 meters
was open, Channel 2 should not be
far behind.

Bright and early Sunday morning
the little TV set was turned on. And
there it was—intermittent—fading—
but a picture: KPRC in Houston,
Texas. ,

Because the picture seemed to be a
bit mussed-up, it was decided that the
home-brewed V-beam being used was
probably causing ghosts—so a stand-
ard TV antenna (Dubl-V) was hasti-
ly erected on a rotating mast assem-
bly—and we were ready to try again.

The next chance came on May 9,
and the XYL reported that the pic-
ture still displayed people with three
heads—so the OM knew that he had
a service job on his hands. It turned
out to be nothing more complicated
than replacing the horizontal oscil-
lator tube.

One fact was already apparent—the
wire V-beam, which cost less than
$2.00 to erect, was a lot better than
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the smaller Dubl-V. And it became
evident from checking with other
hams and TVL’s in the city that the
big V-beam has the pleasant habit of
brewing up signals when large stacked
TV arrays, and much hotter receivers,
weren’t doing a thing.

The V-beam was about as simple as
an antenna could be—consisting of
two wires (see diagram) fed with a
feeder on one end. An open wire line
(the original was homemade but the
Gonset line would be ideal) was used
to tie the antenna to the set.

Fine on Channel 2—which after all
is fairly low frequency. But surely a
standard TV antenna would do the
job better when the higher frequencies
opened up.

On May 17 they did—with a bang
—signals coming in as high as Channel
5. In every case the V-beam outper-
formed the TV antenna—in any direc-
tion—and the average held true all
summer long. Further cross-checking
with other listeners showed that the
beam was staying in there with the
best of them—and out-performing all
but the best.

Exactly why the writer doesn’t
know. However, here is a theory, for
what it is worth.

Big stacked arrays have as their
basic purpose concentrating reception
at very low angles—a factor which is
probably more important than sheer
gain in fringe area reception. But TV
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DX is fuirly high angle. And a wire
V-beam is a fairly wide angle device
—capable of receiving from a number
of angles—and from many different
directions. Likewise, having a lot of
wire out seems to give better over-all
efliciency—or as one practical soul put
it—gets a “better grip on the cther.”

However, the V-beam does have one
serious disadvantage—it picks up sig-
nals from many different directions at
the same time. And until you have
seen TV stations pile up five deep on
the same channel you don’t know what
interference is.

So-—in the writer's opinion—the
best answer for the antenna problem
is to put up a V-beam for best recep-
tion when signals are coming in chief-
ly from one area. And then have a
rotating array, with an antenna with
a fairly good [ront-to-back ratio, to
allow selection should there be several
stations coming in on the same chan-
nel but in different directions.

So much for antennas. But when do
TV signals come in?

Again there is much opinion in all
of this. But the opinion of Denver
listeners—and their logs—seem to
show a definite pattern.

The writer’s own log clearly gives
the morning hours the nod during the
summer season of '52, with a lot of
signals coming in as early as 7 a.m.—
with 10 a.m. being a particularly good
time. Relatively few signals were
logged at noon—but the afternoon
hours showed more signals—and the
carly evening second only to the
morning.

All of this boils down to the fact
that there might be signals to be heard
(or seen!) almost any time—so it
would be nice to know 1when to listen.

As mentioned earlier, it seemed to
the writer that monitoring the 10
meter phone band was an easy way
to get a tip-off on good skip condi-
tions. And the experience described
previously was no fluke-—not once in
months of listening did TV DX come
in at a time when there was no short
skip on 10 meters. However—unfor-
tunately—many times skip did come
in on 10 when TV was dead to the
world.

Even so, the cue, obviously, is to
watch 10 meters. If that band is dead
for short skip (reception under 1000
miles) go shoot pool, or mowthe lawn,
or something, for TV DX probably
won’t happen. But when the 10 meter
band comes alive with short skip sig-
nals, get a can of beer and stay with
the TV set, because something is prob-
ably going to happen.

If you are an experimenter at heart
you may want to test another theory—
not the writer’s this time, but that of
one of the champion “DX-ers” a