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27 v+ FM +AM We’re making sure that wle:

o ¢ ¢ get all of this business . ..

““We don't propose to let even one customer walk out of our
place. If it's a TV, AM or FM set that needs servicing, we're
making sure that we can handle the job satisfactorily. And
one way of making sure is by constantly using our reference
library of Rider Manuals.”

—Says Mr. 1. Zwickel
Signal Radio Hospital
Brooklyn, New York

For Greater Efficiency...For More Information. .. For More Value For Your Money

Place Your Order Now for the NEW RIDER Tv M A"“AI. VOL. 3

Larger Page Size! 12" x 15”1 All Pages in Place! Easier to Use!

Here is accurate, authentic, reliable serv-
icing information direct from 74 TV re-

teiver manufacturers. New, enlarged FM TRANSW

page size, 12 x 15 inches, with all pages

filed in position, Giant pages have been RECEPT’ON

retained . . . but now have only one fold by John F. Rider

for greater convenience and durability. A “musr b and Seymour p, Usfan
There’s more ease in using, too, because looks to Fum ::: ""’," the radio servicem
there are fewer pages to turn and be- of his future earningy o 0% 91 important mer
ctause diagrams and related text are ?:;;:(Y modulation gs;sl(e:;vse" oll tvpes of ‘;’e"
more closely positioned, Order now from police, °':°,'°‘“’ radio, railroad e:’,'D."”,'ed in Tv,
your jobber. ceivare. AAT-10-point and mopr). O7 Morine,

416 Pages, prof

TV PICTURE PROJECTION ang

Mobile -
usely illustrates,  $360

Equivalent of Approximately 2032 s oo
Pages (82 x 11”), Plus Cumula-

tive Index Volumes i, 2 and 3, Plus
the Famous ““How It Works™ Book

Complete

ibilities!

c, fctorautholist gt ENLARGEMENT ,
. 1 Tthe totest AMETE Taon, Timely . . ¥ Allan Lyte)
informotion Rotord Changers: e‘cd;de‘d e RIDER MANUAL S Combines "“"’ry. i‘fmplele : « - Authoritay;
| Ao Receiverse To \ “put with the 08 ted in Television Manual Volume 3 (Plus ond well.organiy, d‘"‘ Practice, ond offer: <
plete in every TE30O0L | o spreads 0% “How It Works’ Baok and Index)....$21.00 tals of fighy oo €XPlanation of thy g o Clear
\ t1age of text o Television Manual Volume 2 (Plus " : ST OPtics o Sylsl'"damen-
position. For “How It Works’ Book:and Index)...... 18.00 is . i ems
FREE! Eye-S"’PPers Television Manual Volume 1 (Plus
N Shop Windows ‘idow It Works" Book and Index)......$18.00 s—— !
vic inches, Volume XIX : 19.00 e,
Servic Disploy 1dea, 1417 W00 Volume XVIII
A very clever Riel o ents The Phon¥? - T omps, volume XVII .. ' _..$16.50
captioned god photos f PSS den- Volume XV§ ... i $.8.40
two grea! » Volume XV er.-$19.80
one geny Volume XIV to Vil (each volume 16.50
tifying ¢ Volume VI ... -
the forgery Abridged Manuals | to V
ond Wi {one volume)
Disp Record Changers and Recorders......
ring Manual
TR | i e v e
Ei 008 T e own publication 8 ‘gEEl PA Equipment Manual, Vol. |

i or t.e-
to every gerviceman. write {

JOHN F. RIDER PUBLISHER, inc., 480 Canal Street, New York 13, N, Y. ¢ Export Agent: Rocke International Corp., 13 E. 40th St., N.Y.C., Cable, ARLAB.

RIDER MANUALS mean sesvicinG

Mollory TY Service Encyclopedia, 1st TV ‘Edlfion, mokes reference to only one source of TV recelver schematics—Rider TY Manvals.
NOTE: The Mallory Radio Service Encyclopedio, 6th Edition, mokes reference o only one source of radio receiver schematics——Rider Monuals.
NOTE: The C-D Capacitor Manual for Radio Servicing, 1948 Edition No. 4, mckes rcference to only one source of receiver schematics—Rider Manvals.

NOTE: The
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J. £, SMITH, Preside
Pationsl Radio Institute

| TRAINED THESE MEN

3 “N. R. L. helped
qua’ify me for
position as Radio
. Mechanic with
United Airlines.
Have my Radiotelephone
2nd Class Lieense.”—L. M.
Hauger, San Bruno, Calif.

Y “Work only spare
@ time at Radio and
¥ ' average-about $40

e":‘ A a month. Knew
-tfs nothing about

Radéio before enrolling with

N. R. L.”"—S8amuel T. De-

Wad, St. Chir, Pa.
3 “l am operating a

Racio Sales and

Service business.

With and

Television in the
we have a very

offing,
proitable fucure.”—Albert
Patrick, Tampa, Florida.

' LEARN

VETERANS

IWILL TRAIN You AT IIO/HE FOR

GOOD PAY=SUCCESS |-
) A BRIGHT FUTURE |

in Americas Fastest-Growing industry

Want a good-pay job in the fast grow-
ing BADIO-TELEVISION Industry?
Want a money-making Radio-Televi-
sion shop of your own? Here's your
opportumity. I've trained hundreds of
men to be successful Technicians . . .
MEN WITH NO PREVIOUS EXPE-
RIENCE. My tested and proved train.
at-home method makes learning easy.
You Jea-n Radio-Television principles
from illustrated lessons, You ges prac-
tical experience building, experiment-
ing wita MANY KITS OF PARTS
I send. All equipment yours to keep.

MAKE EXTRA MONEY
IN SPARE TIME

The day you enroll, I start s2nding
SPECIAL BOOKLETS that shcw you

how 0 make $5, $10 a week or more §

EXTRA MONEY fixing neighbors’

Radics .n spare time while learning.
From hsre, it’s a short step to your §

own shcp or a good-pay Radio-Tele-

vigion servicing job. Or be a licensed p ;

Radic-Television Operator or Tech-
nician. The number of Radio Stations
has nearly tripled in the last few years
—and within three years, experts pre-
dict the~e will be 1000 Television sta-
tions or. the air. Then add develop-
ment3 im FM, Two Way Radio, Police,

Marine, Aviation, Microwave Relay

Radie! Think what this means! New
jobs, mere jobs, good pay for qualified

GET THIS TRAINING
WITHOUT €037
UNDER G. I. BiLL

3

TELEVISION

BY PRACTICING AT HOME
IN SPARE TIME WITH
THESE AND OTHER KITS

i 1 SEND YOU

nzn. The man who prepares now will
reap rich rewards;

MAIL COUPON FOR ‘
BOOKS FREE
42t now! Send for my FREE |
DDUBLE OFFEE. Coupon entitles |
reu to actual lesson, “GETTING AC-
QUAINTED WITH RECEIVER
SERVICING.” It shows you that
barnmg at home is easy, practical.
Tau also get my 64-page book, “HOW
) BE A SUCCESS IN RADIO-
TILEVISION.” It tells what my
graduates are doing and earning, how
euickly you can be on your way to o
.good pay, success, a bright future, '
Send coupon in ernvelope or paste on
penny postal J. E.SMITH, President,
= Dept. 04X,
National Radio
Institute, Pioneer
Home Study Radio -
School, Washington9,D. C.

¢ MR. J. E. SMITH, President, Dept. OAX.
| Natlonal Radio Institute, Washington &, D. C.
! Mail me Sample Zesson and 64-page Book about il

}, | How to Win Suecess in Radio- Television—both FREE. §
(No Salesman will call. Please write plairly.)

Name..... -Age |
AdAress.... s i e cssssse et e e s sen :
City.... Zone State [

O Check xf Veteran Approved under G. L. Bill B
L T T T L L T Ty yumpem—m
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Hugo Gernsback, Editor-in-Chief

Fred Shunaman, Managing Editor

M. Harvey Gernsback, Consulting Editor
Robert F. Scott, W2PWG, Technical Editor
R. H. Dorf, W2QMI, Associate Editor

. Queen, W20UX, Editorial Associate
Angie Pascale, Production Manager

Wm. Lyan McLaughlin,
Technical lllustration Director

RADIO —
ELECTRONICS

formerly RADIO-CRAFT

tncorporating
SHORT WAVE CRAFT® TELEVISION NEWS*®
RAQIO & TELEVISION
*Trademark registered U. 8. Patent Office

G. Aliquo

Circulation Manager

Robert Fallath

Promotion Manager

Annual Television Number

Lee Robinson
General Manager

John J. Lamson
Sales Manager

Contents January, 1950

Editorial (Page 23)
Television in 1975, .. vt iniiiiiiiieiiennnnnns by Hugo Gernsback 23

Television (Pages 24-79)
The Problem of Color TV. ...........c.cvvvn.... by Dr. Lee de Forest 24
Industrial TV Applications. ................... by Dr. Allen B. Du Mont 26
Television in Color...............................by Fred Shunoman 28
Mass Production Television Tests (Cover Feature)................... 3t
A De Luxe Televiser, Part |.................... by Charles A. Vaccaro 32
TV Interference Problems. ... .................... by William L. Kiser 36
Revamping a 630-Type TV Set...............by M. Harvey Gernsback 38
Theory and Practice of Intercarrier TV, Part I..... by Seymour D. Uslan 41
Transmission Line Constants. ...................... by Robert F. Scott 42
Television in Every Room.................c........ by Martin Clifford 44
Hustrated TV Station List. ..ot 48
Choosing a TV Receiver.. ............ccoveevnen... by Sol D. Prensky 55
Electronic Magnification for Existing Receivers. . ... . by Wilbur J. Hantz 57
Interesting Television Circuits. ... ... c.vuiuivnieiininieiaeannnn. 58
TV-Guided Missile. ... ...c.oennei i e 59
TV Trouble Shooting............................. by Murray Barlowe 60
Finding and Curing Unusual TV Troubles........... by frving Dlugatch 62
Television Dictionary. ..............oov i nn. by Ed. Bukstein 64
Adjusting TV Linearity Without a Test Pattern. ... .. by Matthew Mand! 65
British TV News. .......... ..., by Ralph W, Hallows 67
Soap Bubbles and Television...........coouvuuvneonn... by E. Aisberg 69
Television Antennas. .............c..uueriniee e, 70
Overhead Planes Cause TV Flutter. .. .............. by Nathaniel Rhita 71
Directory of TV Receiver Characteristics. ..........ccuvueenereenn... 72

Electronics (Pages 80-82)
Making Large Electrets. ...............ooo..... by Victor H. Laughter 80

Servicing (Pages 84-98)
Fundamentals of Radio Servicing, Part Xl—The Pentode Vacuum Tube
by John T. Frye 84
Radio Set & Service Review (RCA Victor's 45 r.p.m. Changer)

by Richard H. Dorf 92
Avdio (Pages 100-105)

Record Changers—Bah!....................... by James R. Langham 100
Construction [Pages 106-109)

D. F. Receiver for Yachts. ... ......cooouiuun.. .. by T. W. Dresser 106

Time-Delay Circuit............ooooul. .. by Otto L. Wooley, WQDSGG 109
Amateur (Pages 110-116)

How to Become A Ham, Part IV....... by George W. Shuart, W4AMN 110
New Design (Page 117)

French Radio Developments........................... by E. Aisberg 11/
Foreign News (Pages 119-121)

European Report..............cvi..... by Major Ralph W. Hallows 19
Departments

Radio Month........... 00 8 Tey This One............. 130

Radio Busjness ------------ 10 Association News......... 132

New Devices............. 118 Miscell 136

New Patents............. 122 ISCOANY ovvrnrnnnnns

Radio-Electronic Circuits. .. 124 People ............oiiil 137

Question Box............. 126 Communications ......... 139

Technotes. ............... 128 Book Reviews............. 143

ON THE COVER: Final tests on a televiser nearing the end of the as-
sembly line at RCA's Camden, New Jersey, factory.

RADI0-ELECTRONICS, January, 1950, Velume XXI, No. 4. Published monthly. Publication Office: Erie Ave,
F to G Streets. Philadelphia 32, Pa. Entered as second class matter September 27, 1¥48, at the post office at
Philadelphia, Ps., under the Act of March 3, 1879. SUBSCRIPTION RATES: In U. 8. and Canads, in U. S,
possessions, Mexico. South snd Central Americsn countries, $3.50; $6.00 for two Years: $8.00 for three Years:
single copies 30c. All other forelgn countries $4.50 & year, $8.00 for two Yoars, $11.00 for three years. Allow one
month for change of address, When ordering a change please furnish an address stencll {mpression from a recent wrapper.
RADCRAFT PUBLICATIONS, INC. Hugo Gernsback, Pres.: M. Harvey Gernsback. Vice-Pres.; G. Aliquo, Sec’y.
Contents Copyright, 1949, by Radcraft Publications. Inc. Text and illustrations must not be reproduced without

permission of copyright
1. REctor 2-9690. BRANCH

¥ owners.

EDITORIAL and ADVERTISBING OFFICES, 25 West Broadway, New York 7, N. Y. Tel

ADVERTISING OFFICES: Chicago: 308 W. Washington Street. Telephone RAndoiph 6-7363. Los Angeles: Ralph W,
Harker. 1127 Wilshire Bivd., Tel. MA 6-1271. San Francisco: Ralph W. Harker. 582 Market St., Tel. GArfield 1-2481.
FOREIGN AGENTS: Great Britain: Atlas Publishing and Distributing Co.. Ltd., London E.C.4. Australia: McGill's
Agency, Melbourne. France: Brentano’s. Paris 2e, Helland: Trilectron. Heemstede. Greeee: International Book & News
Agency, Athens. Se. Africa: Central News Agency, Ltd., Johannesburg: Capetown: Durban, Natal. Universal Book
Agency, Johannesburg. Middle East: Steimatzky Middle East Agency. Jerusalem. India: Susil Gupta (Distributors)
Co,, Calcutta. Broadway News Centre. Dadar, Bombay #14. K. L. Kannappa Mudaliar, Madras 2. Parkistan: ’aradlse
Book Stall, Karachi 3.

Editorial and Executive Offices: mEmEER
25 Wesf Broadway New York 7 N Y AUDIT BUREAU OF CIRCULATION
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dry electrolytic

is processed

Fﬂl'ru] |"I.:1'[-‘1I'~| .PF"IP."rl |ﬁ1'"]

FOR 1)
l 85 Ff 85°C.)

OPERATION!

Sprague leads again with
the largest, most complete
line of replacement elec-
trolytic capacitors for tele-
vision receivers. Each type
is engineered especially for
tough video applications
and will stand up under the
high temperatures, high
ripple currents and high
voltage surges encountered
in TV equipment. Every
Sprague TV capacitor rated
at 450 d-c working voltage
or less has been processed for
185°F. (85°C.) operation.
Send postcard for special
TV Bulletin.

RADIO-ELECTRONICS for
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Get
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YOU
Build This

e

Superheterodyne

You receive complete standard equip-
ment, including latest type High-Mu
Tubes, for building various experi-
mental and test units. You progress
step by step until you build a com-
plete Superheterodyne Receiver. It is
yours to use and keep.

YOU RECEIVE THIS
PROFESSIONAL MULTITESTER!

You will use this professional instru-
ment to locate trouble or make
delicate adjustments—at home —on
service calls. You will be proud to
own this valuable equipment. Com-
plete with test leads.

You construct
the Transitron
Signal Genera-
tor shown here.
demonstrating
Transitron prin-
ciples in both

SIGNAL GENERATOR

R.F. and A.F.
stages. You
study negative
type oscillators
at firsthand.

f

AUDIO OSCILLATOR:

An electronic
device, which
produces audio-
frequency sig-
nals for modu- s

lating R.F. (radio frequency) carrier
waves, testing A.F. (audio frequency)
amplifiers, speakers, etc.

T.R.F.
RECEIVER

- You build
several
T.R.F. Re-

ceivers, one

. of which, a 4-

tube set, is shown
here. You learn construction, align-
ment, make receiver tests, and do
trouble shooting.

JANUARY, 1950

RADIO, TELEVISION
and ELECTRONICS

&

Master ALL Phases

GOOD PAY
and Unlimited Opportunities
in JOBS LIKE THESE:

Business of Your Own

Radio Manufacturing, Sales, Service

Broadcasting, Telecasting

Television Manufacturing, Sales, Serv-
ice

Laboratories: Installation, Maintenance

of Electronic Equipment,

Electrolysis, Call Systems

Garages: Auto Radio Sales, Service

Sound Systems and Telephone Com-
panies; QOil Well and Drilling Com-
panies; Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs
in mcn6 related fields

YOU CONDUCT MANY
EXPERIMENTS LIKE THESE!

Checking action of condensers
Experiments with AF and RF amplifiers
Experiments with resonance
Producing beat frequencies
Calibrating oscillators
Experiments with diode, grid-bias, grid-
leak and infinite impedance detectors
Practical experience in receiver trouble
shooting
Application of visual tester in check-
ing parts and circuits
Experiments with audio oscillators
Advanced trouble-shooting
. and many, many others

Complete Training by Practical
Resident Trade School, Est. 1905

The same highly trained faculty, in-
struction materials and methods used
here in our large, modern resident
school, are adapted to your training
in your own home. Shop Method Home
Training has been proved by hundreds
of successful graduates.

Both Resident and Home Study
Courses Offered

YOU
LEARN BY
DOING

You receive
special labora-
tory experi-
ment lessons
to show you

with your own
hands various

Get Complete Training. You Receive and Keep All
Equipment, Parts and Lessons. No Extra Charges.

NATIONAL SCHOOLS

LOS ANGELES 37, CALIF. - EST. 1905
FIND OUT NOW.. .. MAIL COUPON TODAY

Naticnal Schools, Dept. RE-1
4000 South Figueroa Street
Los Angeles 37, California

Send me your FREE book ‘“Your Future in Radio’”’ and
the sample lesson of your course. I understand no sales-
man will call on me,

You will find all lessons easy to under-
star.d because they are illustrated
throughout with clear diagrams and
step-ty-step examples that you work
out yourself. Every piece of the eqiup-
ment and complete lesson material we
send you is yours to keep and enjoy,
inclucing the multitester, experimental
equipment, all parts of the Superhetero-
dyne, tube manual, radio dictionary,
and complete, modern Television texts.
All parts are standard equipment.

Shop Method Home Training ...

Earn While You Learn

With our practical resident Shop
Method Home Training, you study in
your spare time. You receive Spare
Time Work Lessons, which show you
how to earn while you learn. Service
neighbors’ radios and TV receivers, ap-
pliances, etc., for extra money and ex-
perience. Many National students pay
all or part of their training with spare
time earnings!

DON'T DELAY! The Radio-Television

Industry needs trained men NOW!

For quick action,

APPROVED mail coupon

FOR today and we’ll

VETERANS! rush you full in-
Check coupon below

formation.

Free!

NEW, ILLUSTRATED
OPPORTUNITY
BOOK AND SAMPLE

oA

HOW WE TRAIN
YOU ... SEND FOR
THEM TODAY! NO
COST. NO
OBLIGATION.

Mail in envelope
or paste on
penny postal.

I
|
I
how to build ]
|
|
I
I

experimental NAME e
units such as ADDRESS

those shown at

left, and how cITY ZONE. STATE.

to conduct
many tests. l

www americanradiohistorv com

[0 Check here if Veteran of World War II


www.americanradiohistory.com

 ALL-NEW
1950 MODELS

YOU'LL BE <>’
SOLD ON 9
Place these two new 1950 National
Television receivers side by side with any
other television receiver. Compare the large
(12'2") screen —compare the chassis—
compare the picture quality —compare the
cabinet styling. Because National Television

is custom assembled — not mass-produced —
there just is no comparison! Yet it costs no more.

Model TV 1225

A2 pictuce tube
and a 10" speaker
in a handsome
mahogany console.

$299.95

Model TV-1201

Striking modern
mahogany veneer
table model with
1214" tube and 2
six-inch oval
speakers.

$269.95

(1) Latest fiyback high voltage supply gives clear, bright
pictures even in fringe areas. (2) Automatic frequency

Model TV-10W

* Genvine mahogany
‘table model with 10” screen
and 2 six-inch oval
speakers.

$229.95

Model TV-7W

L] Unbeatable TV dollar
value. 7" screen with twin
speakers. NC enlarging lens
available, $16.95.
$129.95

Model TV-7M

.Metal cabinet version of
TV-7W. ideal as “second
set’’ for playroom, den or

bedroom.
$119.95

control locks picture in place. (3) Exceptionally wide video
band-width for beautiful clarity of detail. (4) Front-of-panel
focus control. (5) Coil switching assures equivalent of
separate, high-Q tuned circuits for each channel. (6) Auto-
matic gain control. (7) 3-stage 37 mc IF minimizes picture
interference caused by other radio services. (8) Double-
tuned RF bandpass circuits improve selectivity and image
ratio. (9) Automatic Station Selector and fine tuning control.

Prices Slightly Higher West of the Rockies

NATIONAL COMPANY, Inc.

MASSACHUSETTS

MALDEN,

RADIO-ELECTRONICS for
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CREI Practical Training Shows You the Way to Greater Earnings in

TELEVISION & FM SERVICING!

ODAY THE CATHODE RAY TUBE can be

the erystal ball that forecasts your future. Is

the picture clear and bright—or is it fuzzy and
out of focus?

Areé yon going to learn mow how to install and
service all types of TV and FM receivers? There
can be no doubt that TV is the important field for
greater earnings: 83 stations on the air (many
more authorized) ; two million new sets in 1949;
twelve million predicted by 1953; practically every
area in the nation soon to be in range of a TV sta-

while servicing today’s intricate TV and FM equip-
ment. It is up to date, constantly revised to cover
new developments as they are adopted by the
industry.

Start your training now and apply your knowledge
immediately. The profitable work, passed up yes-
terday because it was over your head, can be yours
tomorrow. Make this year the turning point in
your TV career! Write today for complete FREE
information. The cost is popular, the terms easy.
(Veterans: CREI training is available under the

tion.

maintaining all these sets.

CREI offers just the specialized training you need.
It’s a streamlined course for the top third of the men
It gives prac-
tical answers to the technical problems you run into

in the field—thorough and complete.

THE THREE BASIC CREl COURSES:

% PRACTICAL RADIO ENGINEERING
Fundamental course in all phases of radio-electronics

% PRACTICAL TELEVISION ENGINEERING
Specialized training for professional radiomen

% TELEVISION AMD FM SERVICING
Streamlined course for men in “top-third”’ of field

ALSO AVAILABLE IN RESIDENCE SCHOOL COURSES

CAPITOL RADIO
ENGINEERING INSTITUTE

An Accredited Technical Institute Founded in 1927
Dept. 141-B, 16th Street & Park Road, N. W.
Washington 10, D. C.

Branch Offices:
New York (T) 170 Broadway @ San Francisco (2) 760 Market St.

JANUARY, 1950

Technicians with specialized TV-FM training
will inevitably have the inside track installing and

G.I. Bill. For most veterans, July 25, 1951 is the
deadline. ACT NOW!)
SAMPLE “Television & FM Trouble Shooting”’

FREE BOOKLET
plus
SAMPLE LESSON

LESSON

servicing problems.
yourself how CREI training can help you.
sample lesson, free booklet and details.

FREE!

devoted to live, “dollar - and - cents”,
practical practice based on day-to-day
Read this interesting lesson! See for
Mail coupon for

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 141B, T6th & Park Rd., N. W. Washington 10, D. C.
Gentlemen: Send me FREE SAMPLE LESSON and complete
details of the TV and FM Servicing home study course. Also
send brochure that explains the CREI self-improvement
program and gives complete details amd outline of course.
I am attaching a brief resume of my experience, education
and present position.
J TV, FM & ADVANCED AM SERVICING

'hecrf‘;f; [] PRACTICAL TELEVISION ENGINEERING

of ) LJ PRACTICAL RADIO ENGINEERING
Greatest | (] AERONAUTICAL RADIO ENGINEERING
Interest | [] BROADCAST RADIO ENGINEERING (AM, FM, TV)

] RADIO-ELECTRONICS IN INDUSTRY

OTlaMm ENTITLED TO TRAINING UNDER G.I. BILL.
NAME. S AGE__ ..
ADDRESS -

CITY _ ZONE __STATE
[] SEND DETAILS ON RESIDENCE SCHOOL.

www americanradiohistorv com
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for engineers,
technicians and
sfudents.

Twmw

16 CORRPLETE TROH

J.,.;.:‘-“E.HF_F.'S

JOLAND & pOYCE,

Now in one great book—all the essential knowledge
of television for laboratory technician—experimenter
—serviceman . . . everyone interested in or working
at television! Complete, up-lo-the-minute informa-
tion arranged for quick reference—easy to read . . .
no mathematics. Over 900 pages . . . more than 800
photographs, diagrams and drawings. Here are some
of the subjects covered: Fundamentals, the TV
station. the receiver, antennas, programming, in-

stallation, service, test eguipment, ss oo

data, terms, etc. etc.

RADIO DATA BOOK

The only radio handbook of its
kind! Covers cverylhmg m Radio
for lab h experi 3
—servicemen—everyone and any-
one! Over 900 pages, 12 big sections
with bundreds of drawings and dia-
grams. Some of the subjects covered
are . . . Testing, Measuring and
Alignment . . . All about Antennas

. Sound Systems . .

. Recording

i)ala . . . Complete Tube Manual
. Charts, Graphs and Curves
. 50 Tested Circuits . . . Codes,

150 Basic Circuits . . ,
etc.. etc.

THE RADIO & TELEVISION LIBRARY

$5.00

Symbols and Standards . . .
Dictionary of Radio Terms . . .

A complete library covering every-
thing in Radio and Television in
over 1800 pages, completely illus-
trated! Two handsomely bound
books (contents described above)
in attractive slip case . . . com-
pact, concise, complete!

Over 1800 Pages $9.00

Coming Soon—

RADIO & TELEVISION MAINTENANCE MAGA-
ZINE'S constructien handbook for the radio tech-
nician. Complete How-To-Do-It information on con-
structing power supplies, test equipment, radio test
and laboratory bench. etc.. etc.

All products of
BOYCE-ROCHE BOOK COMPANY
Montelair 3, N. J.
are available at your
local distributor’s counters. Order now!

BOYCE-ROCHE BOOK COMPANY

. Complete Test Equipment |

!

The Radio Month

DAYTW

\ & musg ’_P/

7
' A CINCINNAT

waEs—

— 1N SERVICE, JANUARY 149
W N SERVICE, MORE CHANNELS ADDED IN W49

— BELL SYSTEM TELEVISION NETWORK ROUTES [= =
————— END OF 1949

O PICK LP POINTS

@ CITHES ON NETWORK, JANUARY 149 = -
A CITES ADDED IN 18 - — =

LONG LINFS INFORMATION DEPARTMENT a%0m.8

Map above shows the spread of television via co-axial cable network routes.

FREE TELEVISION in hotels was in-
stituted last month in the Shelton Ho-
tel, New York. According to William
J. Knott, president of the owner cor-
poration, the hotel is the first to offer
TV to guests without charge. An RCA
master antenna system is used, with
individual antennas for each channel.
The receivers were designed by Ad-
miral and the installation was made by
Tele-Ho-Tele Corp.

THE TELEVISION CONTEST

We received three tentalive entries
in our Simple Television Receiver
Contest (announced in our May,
1949 issue), plus a few drawings and
progress reports from persons who
did not feel their work had reached
the point where an entry would be
possible.

The three entrants were invited
to submit their receivers for inspec-
tion. Only one of them was actually
forwarded, however. While its cir-
cuits were interesting, the picture it
produced was definitely below enter-
tainment level under New York con-
ditions.

We are therefore forced to call
off the contest for lack of suitable
entries.

TVI-BURDENED AMATEURS will be
aided by a new film announced last
month by George Grammer, technical
director of the American Radio Relay
League. The film depicts corrective
measures the amateur may take to
eliminate bad effects on neighboring
TV sets caused by his transmitter. In-
terference from other sources is pic-
tured as well. Distribution will be
through the more than 600 ARRL-
affiliated radio clubs throughout the
country. The film was made entirely
under amateur auspices as part of a
long-term program of cooperation
among viewers, technicians, and ama-
teurs conducted by ARRL.

AUSTRALIAN TELEVISION will op-

erate with a 625-line standard. Under
the present plan, television will be a
government service, with stations to be
erected first in the capital city of each
of the six Australian states.
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VIDEO-BROADCAST FILMS are not
subject to review by a state censor,
according to a decision rendered last
month by the United States District
Court against the Pennsylvania Board
of Censors. Chief Judge William H.
Kirkpatrick ruled that interference by
the state would infringe on interstate
commerce, a field covered by federal
statutes. The ruling means that a film
banned from the local theatres may
still be shown to a much larger audi-
ence via the local television station.
Provided the film is not profane, ob-
scene, or indecent, no legal power ex-
ists to prevent the station from show-
ing it, since federal law does not per-
mit censorship.

HUGE RADAR CHAIN is being
built by Canada, the government an-
nounced last month. The system will
give warning against a possible attack
by air against Canada’s principal cit-
ies and on other important targets. The
stations are expected to cost between
2.5 and 3.5 million dollars each.

BRITISH TELEVISION transmitting
equipment is now being offered for sale
to American television stations. Dem-
onstrations of cameras, control equip-
ment, and film projectors made by
Pye, Ltd., were held in three major
American cities last month. The equip-
ment is made to RMA standards. B. J.
Edwards, technical director of the Brit-
ish company, said that the firm wished
to get the orders of the small portion
of the market which cannot be served
by American producers because of the
large demand.

MOST POWERFUL RADIO in the
world will be built by the U. S. Navy,
according to a recent Defense Depart-
ment announcement. Situated at Jim
Creek, Wash., it will use its 1- -mega-
watt output on low frequencies prin-
cipally to send weather information to
Navy units and installations through-
out the Pacific area. The antenna will
be suspended from one mountain top
to another.

RADIO-ELECTRONICS for
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ELECTRONIC SIGHT may be a re-
ality some day for the blind, reported
Prof. Wendell J. 8. Krieg of North-
western University Medical School
last month. Electrodes placed in or on
the brain may be able to stimulate the
motor points of muscles to make the
lame walk and the seeing and hearing
points to make the blind see and the
deaf hear. To create sight the elec-
trodes would have to be distributed in
a prearranged pattern and some scan-
ning method similar to that used in
television probably would be necessary.
It was emphasized that much remains
to be done in basic research on the
subject but that essentially the realiza-
tion of practical results will merely be
a technological step which, however,
may take several years.

TRANSIT RADIO was called “an im-
moral, unwarranted invasion of per-
sonal liberty and privacy” last month
in Washington, D. C,, by R. A. Seeling,
president of the local Transit Riders
Association. The Public Utilities Com-
mission was holding a hearing on radio
receivers in trolleys and buses, which
now operate under an arrangement
with WWDC, a Washington radio sta-
tion. A canvass of bus riders revealed
mixed, but very much less strong,
reactions.

WEATHER FORECASTS will be
made with the aid of radar, the Army
Signal Corps announced last month.
A new radar station located at Fort
Monmouth, N. J., will be able to pre-
dict the arrival of storms six to eight
hours in advance. The equipment con-
sists of a steel tower for the antenna
and a ground building to house the
storm detector scope and the remain-
der of the equipment.

E. E. SHUMAKER, former president
of RCA Victor, died at his home in
Merchantville, N. J., on November 2.
At the time of his death he was vice-
president of Electrical Research Prod-
uets Co. and head of ERPI Classroom
Films, Inc., both Western Electric sub-
sidiaries. He was president of Victor
Talking Machine Co. in 1930 when it
merged with RCA and continued with
the new company until 1932.

GUIDED MISSILES have been fired
“by the scores,” the Air Force an-
nounced last month after two years of
secrecy. Two kinds of rockets are be-
ing used, the “GAPA,” which is fired
from the ground, dnd the “Firebird,”
designed to be launched from a plane
to attack another aircraft. The mis-
siles are being fired at Alamogordo,
N. M. They are faster than the speed
of sound and are radio-controlled. An
Air Force spokesman said that this
type of weapon was the “only foresee-
able defense against the atomic bomb.”
W. E. Beall, vice-president of Boeing
Aireraft, which makes the “GAPA)”’
said that the developments might have
far-reaching effects on future peace-
purpose aireraft.
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The Radio Month

- the field and may be willing to set

INSURED SERVICE POLICIES are |
now available to television service or-
ganizations, it was announced last
month by M. C. Feldman & Co., New
York insurance brokers. The dealer or
service organization may issue renewal
policies to set owners. The policies are
insured to protect the customers, and
the dealer pays the insurance company
for each contract. The company re-
quires the dealer to deposit 70% of his
receipts from contracts in an escrow
bank account, from which the bank
usually turns back one twelfth of the
amount per month. Careful scrutinies
and continuing surveillance of the
dealer’s financial status are made by
the insurer. The present arrangement
does not take in small dealers and serv-
ice companies, as the insurer requires
a minimum of 500 policies. However,
other insurance companies may enter

smaller minimums.

m—

DR. FRANK BALDWIN JEWETT,
former president and chairman of
the board of Bell Telephone Labora-
tories, died on
November 18 at
the age of 70.
For more than
40 years he had
been an out-
standing inven- | |
tor and research- [
er for A. T. & T.
and its affiliates.

Dr. Jewett
joined the. company’s engineering
staff in 1904 and subsequently be-
came chief engineer, then a vice-
president of A. T. & T. and of West-
f ern Electric. From 1925 to 1940 he
served as president of Bell Tele-
phone Laboratories and as board
chairman from 1940 to 1944, when
he retired. From 1939 to 1947 he
headed the National Academy of
Sciences, the first engineer ever to
be elected its president. Dr. Jewett
had just been awarded the 1950
medal of the Industrial Research
Institute, Inec. |
e e L R W e T S 1t

FELLOWSHIPS for graduate and in-
ternships for undergraduate students
are offered by the Bureau of Standards
to outstanding students. The Bureau’s
program permits the student to alter-
nate periods of full-time study with
practical experience in his chosen field.

TWO BEVATRONS, the world’s most
powerful atom smashers, have been
ordered by the Atomic Energy Com-
mission, it was announced last month.
The magnets alone will have a 110-
foot diameter and the accelerating
chamber will be 400 feet around. One
of the machines will be installed at the
University of California radiation lab-
oratory and the other at Brookhaven
National Laboratory.

FIRE broke out last month in the
Washington offices of the FCC result-
ing in the destruction of many docu-
ments. The fire was in the top three
stories of the building.
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Amencan

Beaut

ELECTRIC SOLDERING
IRONS

are sturdily built for the
hard usage of industrial
service. Have plug
type tips and are con-
structed on the unit
system with each
vital part, such as

heating element,

easily removable
and replace-
able. In 5
sizes, from 50
watts to 550
watts.

TEMPERATURE
REGULATING
STAND

This is a thermo-
statically con-
trolled device for
the regulation of
the temperature 1
of an electric soldering
iron. When placed on
and connected to this
stand, iron may be moin-
tained at working tem-
peroture or through ad-
justment on boftom of
stand at low or warm
temperatures.

For descriptive literature write

AMERICAN ELECTRICAL

HEATER COMPANY
DETROIT 2, MICH., U.S. A.
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POWER-
PACKED

&

5-SECOND
HEATING

RIGID-TIP

DUAL HEAT

—single heat
200 watts,
dual heat
200/250 watts;,
115 volts,
60 cycles

New WELL
250-wait
Soldering Gun

% S

Heavy jobs and light jobs—the new 250-

watt Weller Soldering Gun speeds them
all. Chisel-shaped R%CID-TIE’ provides
more soldering area for faster heat trans-
fer.New “over-and-under” terminal design
gives bracing action to tip. Your Weller
Gun' does delicate or heavy soldering
with equal efficiency; compact and light-
weight, it gets into the tightest spots.

Weller Guns actually pay for them-
selves in a few months. Fast 5 second
heating means no time lost. Trigger-
switch control means ne. current wasted
—no need to unplug gun between jobs.
Prefocused spotlight and longer length
let you see the job and reach theﬂjob
with ease. No other soldering tool offers
so many time-and- money-saving
features. Order your new 250-watt
Weller Gun from your distributor to-
day, or write for bulletin direct.

SOLDERING GUIDE
Get your copy of "SOLDER-
ING TIPS"—new fully illus-
trated 20 page booklet of
practical soldering sug-
gestions. Price 10c at
your distributor's or
order direct.

ELLER
MANUFACTURING COMPANY

828 Packer Street, Easton, Pa.

Radio Corp. of America reported in
a consolidated statement of income for
the third quarter of 1949 and the first
nine months of the year, with compar-
ative figures for the corresponding pe-
riod of 1948, as follows:

Total gross income from all sources
amounted to $275,673,666 in the first
nine months of 1949, compared with
$256,968,637 in the same period of
1948, an increase of $18,705,129.

Net income, after all charges and
taxes, was $14,095,186 for the first

nine months of 1949, compared with-

$15,128,783 in 1948.

After payment of preferred divi-
dends, net earnings applicable to the
common stock for the first nine months
of 1949 were 84%¢ per share, com-
pared with 92¢ per share in the first
nine months of 1948, a decrease of
$1,033,5917.

Motorola, Inc., Chicago, reported
sales of $51,795,564 for the first nine
months of 1949, against $39,848,775 for
the same period of 1948. Net profit for
the 1949 period amounted to $2,672,613,
equal to $3.34 a share, compared with
$2,215,914, or $2.77 a share, last year.

Net profit for the third quarter of
the current year amounted to $764,377,
or 96¢ a share, in sales of $17,973,196,
against a net profit of $565,874, or Tlc
a share in sales.of $12,930,235, a year
before.

Electro Products Laboratories, Inc.,
has moved to its new plant at 4501 N.
Ravenswood Avenue, Chicago, Ill.

These pioneer manufacturers of Elec-
tro battery eliminators for radios have
recently introduced a new-type, d.c.
power supply with conduction cooling.
Expanded production facilities also offer
improved delivery on the Pressuregraph
and Syncromarker for accurate meas-
urement and recording of dynamic and
static pressures in engines and pumps,
and the Dynamic Micrometer for ac-
curately measuring dynamic or static
displacement vibration or movement of
any metal body.

Raytheon Mfg. Co. has transferred
the merchandising of Raytheon mobile
radiophones from its Belmont Radio
Division, Chicago, to Raytheon’s main
plant at Waltham, Mass. The entire
mobile radiophone operation will be un-
der the direction of Ray C. ELLISs, vice
president in charge of Raytheon’s
Equipment Sales Division. Production
and service will - continue at the Chi-
cago plant until the equipment is in
full production at Waltham. Delivery
schedules and full service to all cus-
tomers will be assured during the
transfer period.

Although this move was planned sev-
eral months ago, recent developments
have proved that it will be most
advantageous for both Raytheon and
users of the equipment. Belmont Radio
can now concentrate on the manufac-
ture of its 1950 line of television re-
ceivers. Also, during recent months,
Raytheon has expended over $1 million
in improving its engineering, produc-
tion, and testing facilities at the Wal-
tham location.
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Radio Business

International Resistance Co. of Phil-
adelphia, played host to 65 sales rep-
resentatives at a three-day sales con-
ference in Hershey, Pa. By car, train,
and plane, sales representatives from
Canada and all over the United States
journeyed to the Chocolate Town’s fa-
mous Hershey Hotel for fun, games,
and a thorough indoctrination in IRC’s
new products and sales plans.

Following the three-day conference,
the entire conclave traveled by special
bus to the IRC factory in Philadelphia
for luncheon and a guided tour of the
plant. Final activity of the sales ses-
sion was a farewell party in Philadel-
phia’s Broadwood Hotel.

Sylvania Television expanded to
Western video markets with appoint-
ments of distributors in six major cit-
ies. C. K. “LARRY” BAGG, sales manager,
started a Western business tour to set
up distributorships in Los Angeles,
San Francisco, Denver, Salt Lake City,
Portland, and Seattle. More than 15
Eastern cities already have Sylvania
distributors.

Sylvania Television sets are manu-
factured by Colonial Radio Corp., Buf-
falo, a wholly owned subsidiary of Syl-
vania Eleetric Products, Inc., New
York. Nine Sylvania models in 10-,
121%-, and 16-inch table, console, and
console combinations, the latter with
three-speed record changers, all with
built-in antennas, were already intro-
duced in all the important east-coast
television markets.

The Parts Distributors Show of 1950
announces that the show will be held
on May 23, 24, and 25 at the Stevens
Hotel in Chiecago.

Show Manager PRINCE emphasized
that there is to be no exclusive time in
Exhibition Hall for any one group of
distributors and that the hall is to be
open from 10 am to 6 pm for all dis-
tributors who do business with exhib-
itor companies.

In keeping with show regulations,
service technicians, hams, and the gen-
eral public will not be admitted to the
exhibition.

Emphasis at this year’s show will
be on a comprehensive educational pro-
gram for radio parts distributors, in-
cluding seminars and discussion ses-
sions on such subjects of jobber inter-
est, ways and means of stimulating
sales, market research, cost accounting,
and inventory control.

Radio Inventions, Inc., has an-
nounced that its president, JoHN V. L.
HoGaN, has moved his office from 730
Fifth Avenue to 155 Perry Street, New
York, and is devoting his full time and
energy to the supervision of research
and development work. To identify all
the activities of the organization as
closely as possible with him, the name
of the corporation was changed as of
September 21, 1949, to Hogan Labora-
tories, Ine. Personnel, location, tele-
phone numbers, and corporate organi-
zation all remain just as they were
before.

RADIO-ELECTRONICS for

D

Pal


www.americanradiohistory.com

7% Only DTI.

offers you the

"BIG 5"

TELEVISION

. RADIO-ELECTRONICS
1" : ._ Ty » ¥ Laboratory Type

Build and Keep 10, 12% or 16 inch Picture Tube Quality
TELEVISION RECEIVER as you prepare for a Profitable Future K

Sy

2 Youl;orn-By-Do-
ing from J.T.l's

==

Here is everything you need to prepare you at home for
FASCINATING WORK, GOOD MONEY and a THRILLING
FUTURE in one of America's most promising fields.

This includes the opportunity to build and <eep the top :
/ quality Television Receiver shown above—with choice of L 2% "—‘d -
. al0,12% or ].6 inch picture tube that gives big, 'br‘lght, I:;:" éer";"s :AYOR;"’ J 9:3_1"
sharp, steady pictures. Get the complete facts. This is an ERN LESSONS 1
optional feature — available when you complete your
training described below. See how D.T.l.'s wonderfully
practical *'BIG 5" method meets industry’s needs. No
previous experience needed. Mail coupon today!

16 Big Shipments of Parts — Plus Lessons

Work over 300 electronic experiments and projects from
16 big shipments of parts. This includes building and
keeping all test equipment and radio set shown at left
side of page. Modern easy-to-read lessons with handy
fold-out diagrams simplifies your entire training.

You Also Use Home Movies

»»»»» : : . D.T.1., alone, includes the modern, visual training
S aid . . . MOVIES to help you learn faster, easier
at home. See electrons on the march and other
fascinating "'hidden action—a remarkable home
training advantage that speeds your progress.

EMPLOYMENT SERVICE

When you complete your training, our effective
Employment Service helps you get started toward

=1 a real future in Television-Radio-Electronics. % A _
"Bl Modern Laboratories . Y
If you prefer, you can get ALl your &MA'L %%TH IS @C

Mol = =5 ¥

] preparation in our new, Chicago train-
1 ing laboratories . . .
one of the finest of

6 Tube its kind. Ample in-
H structors .., modern
-Radio equipment, -Write

Recejver for detailsl

\ Yos learn-by-Seeing
N R fram D.T.l.'s HOME
W\

UPON

DeFOREST'S TRAINING, INC.
2533 North Ashland Avenue, pept. RC.G.1.
Chicaco 14, lllinois.

Without okligation, give me complete facts showing how | may
make my stort in Television-Radio-Electronics.

REST’S TRAINING, INC. |

Name Age
Chicago 14, lllinois Street _ Apt
A DeVry Institution City ____ 7Zone____State
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BELL TELEPHONE LABORATORIES
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our telephone uses

ceramics, too!

Five thousand years ago, potters were
making household vessels of clay. As
skill grew, grace of shape and orna-
ment were added. The beauty of fine
china has been recognized by every
civilization, while the availability, ease
of manufacture and durability of other
ceramics have given them wide use.

Your telephone, too, uses ceramics.
Behind its dial is a metal plate, glazed
as carefully and in much the same
manner as this fine piece of pottery.
It carries the letters and numbers you
dial, so it must resist both fading and
abrasion. You will find other ceramics
as insulators, supporting wires on pole
lines; in eighty thousand miles of
underground conduit, where fired clays
defy decay and corrosion.

Today at Bell Telephone Laborato-
ries scientists utilize ceramics in ways
undreamed of in ancient times. Therm-
istors, made of a ceramic, provide auto-
matic controls for electric current, to
offset fluctuations in temperature and
voltage. One kind of ceramic makes
low-loss insulation at high frequen-
cies, while another supplies controlled
attenuation for microwaves traveling
in waveguides.

Each use demands a special compo-
sition, scientifically controlled and
processed. Basic studies in the chem-
istry and physics of ceramics have
shown how to utilize their versatile
properties in electrical communica-
tion. And research continues on
ceramic materials as well as on every
other material which promises better
and cheaper telephone service.

EXPLORING AND INVENTING, DEVISING AND
PERFECTING, FOR CONTINUED IMPROVEMENTS
AND ECONOMIES IN TELEPHONE SERVICE.

RADIO-ELECTRONICS for
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MODERN STYLING

Heathkits have brought a new con-
ception of beauty to laboratories and
service benches.

Many organizations have standard-
ized on Heathkits to make their shops
appear attractive and uniform.

The panels are produced in grey and
maroon and the modern streamline
aluminum handles give the instruments
a pleasant, professional appearance.

There is no waste space or false
effort to appear large in Heathkits —
space on service benches is at a premi-
um and the size of Heathkit instruments
is kept as small as is consistent with
good engineering design.

COMPLETE KITS

When you receive your Heathkit,
you are assured of every necessary
part for the proper operation of the
instrument.

Beautiful cabinets, handles, two-
color panels, all tubes, test leads
where they are a necessary part of
the instrument, quality rubber line
cords and plugs, rubber feet for each
instrument, all scales and dials ready
printed and calibrated. Every Heath-
kit is Y10V 60 cy. power transformer
operated by a husky transformer es-

-pecially designed for the job.

BEST OF PARTS

You will find many famous names
on the parts in your Heathkit. Mal-
lory switches and filter condensers,
Chicago Transformer Corporation
and, Electrical Assembly Transform-
ers, Centralab Potentiometers. Bel-
den Cable, IRC and Allen Bradley
resistors, G.E. tubes, Cinch and
Amphenol sockets with silver plated
contacts, Defiance variable conden-
sers, Eby binding post and many
other quality parts. The finest of
parts are used to assure long
trouble-free service from Heathkits.

LARGE
EASILY READ

PRECISION PARTS

Wherever required, the finest
quality 1% ceramic resistors are
supplied. These require no aging
and do not shift. No matching of
common resistors is required. You
find in Heathkit the same quality
voltage divider resistors as in the
most expensive equipment.

The transformers are designed
especially for the Heathkit unit. The
scope transformer has two electro-
static shields to prevent interaction
of AC fields.

These transformers are built by
several of the finest transformer
companies in the United States.

COMPLETE

INSTRUCTION MANUALS

Everyone is pleased at the thor-

CALIBRATIONS

No .charts or calculations are
necessary to use any Heathkit prop-
erly. Alr scales are simply and
plainly marked.

The operator instantly knows the
proper use of the instrument and
can proceed confidently. No multi-
plication is required as each scale
is calibrated independently of the
others.

ough instructions covering the as-
sembly of each Heathkit instrument,
Every detail of the assembly is
covered, together with sections on
the wuse o? the instrument and
trouble shooting instructions in case
of difficulty. Actual photos of the
assembled instrument enable fast
and accurate assembly, clear sche-
matics and pictorial diagrams of
the confusing parts such as rotary
switches, enable the wiring to be

KITS THAT FIT

Heathkit chassis are precision punched
to fit the quality parts supplied. The
grey crackle aluminum cabinet and the
two-color panels are die punched to
assure proper fitting.

Many builders have written marvel-
ing at the ease with which assembly
can be accomplished.

The chassis are specially engineered
for easy assembly and wiring — there
are na small, tight corners which can-
not be reached—the ends of the chassis
are left open in order that installation
of parts and soldering can be done
with both hands.

IDEAL FOR SCHOOLS

Heathkits have been adopted as
standard equipment of many of the
largest universities and colleges.
The low cost plus the fact that the
students learn by actual assembly
make them ideal training mediums.
Many high schools and small col-
leges are finding that they too can
have a modern physics and elec-
tronics laboratory gy using Heathkits.

Some of the largest technical
schools recommend Heathkits to their
students as the best means of se-
curing the necessary equipment to
start their own shops.

completed quickly.

EXPORT DEPT.

13 East 40th St.
NEW YORK CITY (

), MICHIG?

www americanradiohistorv com
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ARE LABORATORY

ENGINEERED ...

the most

) n one of , srunent
5 " meered im0 or ins
eathkils a7¢ £08 lab"'“m'zfed States-

& ped |
comP'e’fi':vilqt;Zgﬁm in the Un

% NEW V-4 ealthkit

VACUUM TUBE VOLTMETER KIT
Peaturnes

@ Meter scale 17% longer than average @ Accessory probes (extra) extend ranges to
412" meter. 10,000 Volts and 100 Megacycles.
® Modern streamline 200 va meter, ® Uses 1% precision ceramic divider resistors,
@ New modern streamline styling.. ® Modern push-pull electronic voltmeter
@ Burn-out proof meter circuit. cireuit,
® 24 Complete ranges. @ Electronic AC circuit. No current drawing
@ lIsolated probe for dynamic testing. rectifiers.
® Most beautiful VIVM in America. @ Shatterproof plastic meter face. b

The new Heathkit Model V-4 Vacuum Tube Voltmeter has dozens of improvements. A new modern
streamlined 200 microampere meter has Alnico V magnet for fast, accurate readings. The new
electronic AC voltmeter circuit incorporates an entire new balance control which eliminates contact
potential and provides greater accuracy. New simplified switches for quicker assembly. New snap-in
battery mounting is on the chassis for easy replacement.

The Heathkit VIVM is the only kit giving all the ranges. Check them — DC and AC full
scale linear ranges of 0-3V, 0-10V, 0-30V, 0-100V, 0-300V, 0-1000V and can be extended to
0-3000V and 0-10,000V DC with accessory probe at slight extra cost. Electronic ohmmeter has six

ranges measuring resistance accurately from .1 ohm to one billion ohms. Meter pointer can be offset
to zero center for FM alignment. 5

The DC probe is isolated for dynamic measurements. Has db scale for making gain and other
audio measurements. .

The new instruction manual features pictorial diagrams and step-by-step instructions for easy
assembly. The Heathkit VIVM is complete with every part— 110V transformer operated with
test leads, tubes, light aluminum cabinet for portability, giant 444" 200 microamp meter and
complete tnstruction manual.

Shipping weight 8 Ibs., Model V-4

Order now and enjoy it this entire season.
THE FINEST VTIVM KIT AVAILAELE

FOR THIS PRICE.

Accessory: 10,000V high voltage probe, No. 310, $4.50.

Accessory: RF crystal diode probe kit extends RF range
to 100 Mc., No. 309, $6.50.

Hew Heatttlct
HANDITESTER KIT

Featurnes

Beautiful streamline Bakelite
case.

AC and DC ranges to 5,000
Volts.

1% Precision ceramic resistors.
Convenient thumb type adjust
control.

400 Microampere meter
movement.

Quuli'r Bradley AC rectifier.
Multiplying type ohms ranges.
All the convenient ranges 10-30-
300-1,000-5,000 Volts.

@ Large quality 3” built-in meter.
A precision portable volt-chm-milli-
ammeter. An ideal instrument for
students, radio service, experi-
menters, hobbyists, electricians,
mechanics, etc. Rugged 400 ua
meter movement. Twelve complete

B -
ranges, precision dividers for accu- i ik ¢
racy. Easily assembled from com- v, Heaink i
plete instructions and pictorial dia- ACUuMm Tuge VOLTMET
grams. An hour of assembly saves AT R4
[ ]

one-half the cost. Order today. exT08 HaneSOMawy
Model M-1. Shipping wgt., 2 Ibs. ieg ey

LSS

EXPORT DEPT.

13 East 40th St.
NEW YORK CITY (16)

CABLE: ARLAB-N.Y.

The HEATH COMPANY
... BENTON HARBOR 20, MICHIGAN

RADIO-ELECTRONICS for

www americanradiohistorv com


www.americanradiohistory.com

TEST INSTRUMENT KITS

Heatlbil”

’ 0%@ PUSH-PULL EXTENDED RANGE

$ 50 5"OSCILLOSCOPE KIT
y 39"

Peatunes

@ The first truly television escilloscope.
@ Tremendous sensitivity .06 Volt RMS periinch deflection,
vy ° Puslfl-'i:nfall vertical and horiu‘v/nuﬂ umplif@rs.
| — e e 2, @ Useful frequency range to 2V/2 Megacycles,
4 = wea“‘h%‘géé;‘a “ @ Extended sweep range 15 cycies to 70,000 cycles.
- ; OSCLL‘J:; o5 | @ New television type mulivibrator sweep generator,
(@ YRR et 1 ® New magnetic arloy shield included.
< ll @ Still the amazing price of $39.50.

7~ ‘ The new 1950 Push-Pull 5” Oscilloscope has features that seem

$ impossible in a $39.50 oscilloscope. Think of it — push.pull
{ vertical and horizontal amplifiers with tremendous sensitivity only
six one-hundredths of a volt required for full inch of deflection.
The weak impulses of television can be boosted to full size on the
five-inch screen. Traces you couldn’t see before. Amazing frequency
range, clear, useful response at 214 Megacycles made possible by
improved push-pull amplifiers. Only Heathkic Oscilloscopes have
the frequency range required for, television. New type multi-
vibrator sweep generator with more thaa twice the frequency range,
15 cycles to 70,000 cycles will actually synchronize with 250,000
cycle signal. Dual positioning controls will move trace over any
section of the screen for observation of any part. New magnetic
alloy CRB. tube shield protects the instrument from outside helds.
All the same high quality parts, cased eleccrostatically shielded
power tiansformer, aluminum cabinet, all tubes and parts. New
Instruction manual now has complete step-by-step pictorials for
easiest assembly. Shipping weight, 25 1bs. Model O-5

3
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ELECTRONIC
SWITCH KIT

DOUBLE THE UTILITY OF ANY SCOPE

An electronic switch used with any oscilloscope provides two
separately controllable traces on the screen. Each trace is con-
trolled .independently and the position of the traces may be
varied. The input and output traces of an amplifier may be ob-
served one above the other or one directly over the other illus-
trating perfealy any change occuring in the amplifier. Dis-
tortion-phase shift and other defects show up instandy, 110V.
60 cycle transformer operated. Uses 5 tubes (1 6X5, 2 6SN7's. el Meoﬁf = .

2 6S]7's). Has indivdual gain controls, positioning control and gl ELEC TR.ONIC SWITCH
coarse and fine switching rate controls. The cabinet and panel on e e Tanron wakook Ol AN
match all other Heathkits. Every part supplied including de-

tailed instructions for assembly and use. Shipping weight 11
1bs. Model S-1

Cometer munr
™ s s
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eew 71950 VERNIER TUNING RF

Heathc?”" SIGNAL
GENERATOR KIT

Deatures

® New 5-to-1 ratio vernier @ 400 cycle audio available
tuning for ease and accuracy. for audio testing.

® New external modulation ® Most modern type R.F. 0 g (¥ 2O T 9
switch — use it for fidelity ascillator. S AU ey
testing. ® New precision coils for

® Covers 150 Kc. to 34 Mc. on greater output. e s
fundamentals and calibrated @ Cathode follower output for ‘\\\'\”
strong harmonics to 102 Mc. greatest stability. ' P SRR

The most popular signal generator kit has been vastly improved — the experience of F
thousands combined to give you the best. Check the features .in this fine generator and
consider the low price $19.50. A best buy for any shop, yet inexpensive enough for
hobbyists. Everyone can have an accurate controlled source of R.F. signal voltage.

The new features double the value — think of being able to make fidelity checks on
receivers by inseriing a variable audio signal. Internal 400 cycle saw-tooth audio oscillator
modulates R.F. signal and is available externally for audio testing. The new 5-to-1 ratio
vernier drive gives hairline tuning for maximum accuracy in scale settings. The coils are
already precision wound and calibrated. Uses turret type coil and switch assembly for ease
of construction. The generator is 110V. 60 cycle transformer operated and comes complete
in every detail — cabinet, tubes, beautiful two color calibrated panel and all small parts —
new step-by-step pictorial diagrams and complete instruction manual make assembly a cinch
even for novices. Why try to get along without a signal generator when you can have the
kes(d i’o(r; ;ess than a twenty-dollar bill. Better order it now. Shipping weight, 7 lbs.

fodel G-5.

SINE AND SQUARE WAVE
AUDIO GENERATOR KIT

Experimenters and servicemen working with a square wave for
the first time invariably wonder why it was not introduced
before. The characteristics of an amplifier can be determined
in seconds compared to several hours of tedious plotting using
older methods. Stage by stage, amplifier testing is as easy as
signal tracing. The low distortion (less than 1% ) and linear
output (+ one db) make this Heathkit equal or superior to
factory built equipment selling for three or four times its price.

“ The circuit is the popular RC tuning circuit using a four gang

! ;a(l)rigble corlmdenser. Thr::iedrabnges l20-200, 2%0-%,0}(1)0, 2,000-

E. [ ,000 cycles are provided by selector switch. Either sine or

AU [%%ATOR 1 square waves instantly available at slide switch. All components
SINE AND SQUARE WAVE are of highest quality, cased 110V. 60 cycle power transformer.
mopEL @2 Mallory F.P. filter condensers, 5 tubes, calibrated two-color

o panel, grey crackle aluminum cabinet. The detailed instructions

o WERTR COLR S, make assembly an interesting and instructive few hours. Ship-

BEnTON HARBOR,

ping weight, 12 lbs. Model G-2.
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BATTERY
ELIMINATOR KIT

Now a bench 6 Volt pcwer supply kit for all auto radio
testing. Supplies 5 - 714 Volts at 10 Amperes continuous
or 15 Ampercs intermittent. A well filtered rugged power
supply, uses heavy duty selenium rectifier, choke input filter
with 4,000 MFD of electrolytic filter. 0 - 15 Volt meter
indicates output. Output variable in eight steps. Excellent
for demonstrating auto radios. Ideal for servicing — can
be lowered to find sticky vibrators or stepped up to equiva-
lent of generator overload — easily constructed in less than
two hours. Complete in every respect. Shipping wgt., 19 lbs.

Model BE-1

7lothing ELSE TO BUY

Deartures

. Measures each element individually.

. Has gear driven roller chart.

. Has lever switching for speed.

. Complete range of filament voltages,

. Uses latest type lever switches,

. Uses beautiful shatterproof full view meter.
. Large size 11" x 14” x 4” complete.

. Checks new 9 pin miniatures.

VB NG A WN -

Check the features and you will realize that this Heathkit has
all the features you want. Speed, simplicity, beauty, protection
against obsolescence. The most modern type of tester — meas-
ures each element — beautiful Bad-Good scale, high quality
meter — the best of parts — rugged oversize 110V, 60 cycle
power transformer — finest of Mallory switches — Centralab
controls — quality wood cabinet — complete set of sockets for
all type tubes including blank spare for future types — fast
action gear driven roller chart uses brass gears to quickly locate
and set up any type tube. Simplified switching cuts necessary
tilne to minimum and saves valuable service time. Short and
open element check. No matter what arrangement of tube
clements, the Heathkit flexible switching arrangement easily
handles it. Order your Heathkit Tube Checker today. See for
yourself that Heath again saves you two-thirds and yet retains
all the quality — this tube checker will pay for itself in a few
weeks — better build it now.

Complete with detailed instructions, all parts, cabinet, roller
chart, ready to wire up and operate. Shipping weight, 12 lbs,
Model TC-1.

WEQtA_ AL
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M EQray
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TELEVISION ALIGNMENT

GENERATOR KIT

Everything you want in a television alignment generator. A wide band
sweep generator covering all TV frequencies 0 to 46 — 54 to 100 —
174 to 220 Megacycles, a marker indicator covering 19 to 42 Mega-
cycles, AM modulation for RF alignment — variable calibrated sweep
width 0-30 Mc. — mechanical driven inductive sweep. Husky 110V.
60 cycle power transformer operated — Step type output attentuator
with 10,000 to 1 range — high output on all ranges —.band switch-
ing for each range — vernier driven main calibrated dial with over
45 inches of calibration — vernier driven calibrated indicator marker
tuning. Large grey crackle cabinet 1614” x 103" x 7-3/16". Phase
control for single trace adjustment. Uses three high frequency triodes
plus SY3 rectifier — split stator tuning condensers for greater effi-
ciency and accuracy at high frequencies — this Heathkit is complete
and adequate for every alignment need and is-supplied with every part
— cabinet, calibrated panel, all coils and condensers wound, calibrated
and adjusted, tubes, transformer, test leads — every part with instruc-
tion manual for assembly and use. Actually three instruments in one
— TV sweep generator— TV .AM generator and TV marker indicator.

W Hea:; A
EVision ALIGNME;\SJ:I"A GENERATOR

Shipping weight 20 Ibs.
Model TS-1A

Shipping weight 15 Ibs.
Model 1B-1

IMPEDANCE
BRIDGE KIT

A LABORATORY INSTRUMENT NOW WITHIN
THE PRICE RANGE OF ALL

Measures inductance from 10 microhenries to 100 henries capaci-
tance from .00001 MFD. to 100 MFD. Resistance from .01 ohms to
10 megohms. Dissipation factor from .001 two 1. "Q" from 1
to 1000.

Ideal for schools, laboratories, service shops, serious experi-
menters.

An impedance bridge for everyone — the most useful instru-
ment of all, which heretofore has been out of the price range of
serious experimenters and service shops. Now at the lowest price
possible. All highest quality parts. General Radio main calibrated
control. General Radio 1000 cycle hummer. Mallory ceramic
switches with 60 degree indexing — 200 microamp zero center
galvanometer — 15 of 195 ceramic non-inductive decade resistors.
Professional type binding posts with standard 34" centers. Beautiful
birch cabinet. Directly calibrated "Q'' and dissipation factor scales.
Ready cailbrated capacity and inductance standards of Silver Mica,
accurate to V2 of 19, and with dissipation factors of less than 30
parts in one million. Provisions on panel for external generator and
detector. Measure all your unknowns the way laboratories do — with

713

: s BRIDGE | a bridge for accuracy and speed.
HeathRil M/\E‘EP"NCE Internal 6 Volt battery for resistance and hummer operation.
~ o p IS Circuit utilizes Wheatstone, Hay and Maxwell circuits for different
Cs  nf olnaon, mmeann measurements. Supplied complete with every quality part—all

“aenTON HA®

calibrations completed and instruction manual for assembly and use.
Deliveries are limited.
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SIGNAL TRACER AND
UNIVERSAL TEST SPEAKER KIT

The popular Heathkit Signal Tracer has 10w been com-
bined with a universal test speaker at no increzse in price.
The same high quality tracer follows signzl from antenna
to speaker, locates intermittents, defective parts quicker,
saves valuable service time, gives greater inaome per service
ot o hour. Works equally well on broadcast, FM or TV re-
T ceivers. The test speaker has assortment of switching ranges
to match push-pull or single output impedance. Also tests
microphones, pickups, PA systems; comes complete —
cabinet, 110V. 60 cycle power transformer, tubes, test
probe — all parts and detailed instructions for assembly
and use. Shipping Wt., 8 lbs, Model T-2.

CONDENSER
CHECKER KIT

) W y 7/5 3
Peatures | Ik | Lo CONDENsER Chee

I
1
HECKER ‘(
¥
I

® Power factor scale ® Bridge type circuit e %fr::"
® Measures resistance ® Magic eye indicator
® Measures leakage ® 110V. transformer operated
® Checks paper-mica-electrolytics ® Al! scales on panel
Checks all types of condensers, paper-mica-electrolytic-
ceramic over a range of .00001 MFD. to 1000 MFD. All
on readable scales that are read direct from the panel.
NO CHARTS OR MULTIPLIERS NECESSARY. A
condenser checker anyone can read without a college
education. A leakage test and polarizing voltage for 20
to 500 volts provided. Measures power factor of elec-
trolytics between 0% and 509%. 110V. 60 cycle trans-
former operated complete with rectifier and magic eye
tubes, cabinet, calibrated panel, test leads and all other
parts. Clear detailed instruction for assembly and use.
Why guess at the quality and capacity of a condenser
when you can know for less than a twenty dollar bill.
Shipping weight, 7 Ibs. Model -C-2.

” Comaany
NAABOR, Micwrcan

—
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BROADCAST MODEL BR-1
550 to 1600 Kc.

$s1959

1deal AC operated superheterodyne receiver for home use or replacement in
console cabinet. Comes complete with attractive metal panel for cabinet
mounting. Modern circuit uses 12K8 converter, 12SH7 input IF stage, 12C8
output 1F stage and first audio 12A6 beam power output stage, 5Y3 rectifier.
Excellent sensitivity for distant reception with selectivity which effectively
separates adjacent stations.

The husky 110 V. cased power transformer is conservatively rated for long life.

The illuminated six inch slide rule dial is accuracely calibrated for DX recep-
tion. Enjoy the pleasure of assembling your own fine home receiver. Has tone,
volume, tuning and phono-radio controls. Chassis size 214” x 7" x 1215”
Comes complete with all parts including quality output transformer to 3.4 ohm
voice coil, tubes, instruction manual, ecc. ( less speaker). Shipping Wte., 10 1bs.
No. BR-1 Receiver $§19.50.

No. 335 Communications Type Table Model Metal Cabinet
No. 320 High Quality 5" PM Speaker for above

Heatlheil”

B

Two new Heathkit Superheterodynes featuring the
best of design and material. Beautiful six inch slide
rule dials — 110 V. 60 cy. AC power transformer
operated—metal cased filters—quality output trans<
formers, dual iron core metal can IF transformers —
two gang tuning condenser. The chassis is provided
with phono-radio switch—110 V. outlet for changer
motor and phono pickup jack. Each kit is complete
with all parts and detailed instruction booklet. Pic-
torial diagrams and step-by-step instructions make
assembly quick and easy.

ORDER BLANK

RO
SuU

Vew HeathbcZ™
ADCAST AND 3 BAND
PERHETERODYNE

RECEIVER KIT

3 BAND MODEL AR-1
550 Kc. to 20 Mc.

Enjoy the thrill of world wide short wave reception with this fine new AC
operated Heathkit 3 band superheterodyne — amazing sensitivity 15 microvolt
or better on all bands. Continuous coverage 550 Kc. to over 20 Mc. Easy to
build with complete step-by-step instructions and pictorial diagram. Attractive
accurately calibrated six inch slide rule dial for easy tuning. Six tubes with one
dual purpose tube gives seven tube performance. Beam power output tube
gives over 3 watts output.

Separately assembled coil turret with band switch eliminates difficult construc-
tion. Conservatively rated 110 V. power transformer supplies full operating
voltages ro all tubes for maximum reception. Has band switch, tuning, volume,
tone and phono-radio controls. Chassis size 234" x 7" x 1214” — supplied
complete — punched chassis — tubes — controls — transformers ( quality out-
put 0 3.4 ohm voice coil) — all small parts — hardware and instructions
(less speaker). Shipping Wt., 10 lbs. No. AR-1 Receiver $23.50.

No. 335 Communications Type Table Model Metal Cabinet
No. 320 High Quality 5” PM Speaker for above

PUSH-PULL HIGH FIDELITY

AMPLIFIER KIT

$12.50

Build this high fidelity push-pull amplifier

and save two-thirds the cost—has two pre-
amplifier stages, phase inverter stage and

push-pull beam power output stage. Comes

complete with six tubes—guality output
transformer (to 3-4 ohm voice coil) tone

and volume controls—varnish impregnated

cased 110V. power transformer and de-
tailed struction manual and all small

parts. Six watt output with output flat with-

in 1% db between 50 and 15000 cycles.
Build this amplifiernowandenjoy it for years.

SHIP VIA
H EATH (0 FROM ——Parcel Post
°
—Express
BENTON HARBOR [
HIGAN —Freight
= —Best Way
Quan. DESCRIPTION Frice Total
= ————

Shipping Wt. 7| tbs, Model A-4
12" PM Speaker for above.........

ENCLOSED FIND [] CHECK . . . [] MONEY ORDER FOR 2
PLEASE SHIP C.OD. . . . POSTAGE ENCLOSED FOR___POUNDS

EXPORT DEPT.

13 East 40th St.
NEW YORK CITY {16}

CABLE: ARLAB—N.Y.
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IF you service TV, you know this. Customers are quick to see imper-
fections. Much slower to hear them. Therefore premium-quality
Hytron receiving tubes for the tougher TV jobs. At no extra cost!
You gain also: Through fewer expensive service call-backs. Better
customer satisfaction and confidence. More profits.

How does Hytron do it? By working closely with leading TV set

manufacturers. By endless striving to better already superior per- \
formance. By improved design ... processing ... inspection ... '
testing.

Try Hytron TV receiving tubes: 1X2, 6AG5, 6AL5, 6AU6, 6BG6G,
6BQ6GT, 6J6, 6SN7GT, 12SN7GT, etc. You pay no more for Hytron. \
But see the difference yourself. ..on the TV screen...on your \

!
cash register. ‘v

OLDEST MANUFACTURER SPECIALIZING IN RECEIVING TUBES

m@z\

MAIN OFFICE: SALEM, MASSACHUSETTS

49c¢ e

__HYTRON -SOLDERIN

OUR APOLOGIES! We knew these
YOU N
Hytron shop tools would be popular . .. NO HAVEC;‘HEM ¢

8 because they are designed ‘by servicemen, for service-
men.”” But we didn’t dream they would be so popular.
That you needed them so badly. First production runs
of both Soldermg Aids and Tube Lifters melted away
like snow in the red hot demand. New, more adequate
production facilities had to be rushed into action. ers in stock. If he hasn't,

\ ETER [\ please drop us a line.
3 15€ net  /rontonm

AHYTRONT00L
ALSO AT YOUR HYTRON JOBBER'S ...

TUBE TAPER 5Cnet I : ; 7-PIN MINIATURE

e e T a7 T St i’ £ (% STRAIGHTENER . . 55¢ net
y v, — ST ——
: AUTO RADIO TOOL 24¢ net

Sorry, if you were one of the
unlucky ones who had to
wait. Your Hytron jobber
should now have both Sol-
derlng Aids and Tube Lift-

HYTRON TUBE W

9-PIN MINIATURE STRAIGHTENER 55¢ net

GO : ) B oo v el & : <~ - ;j
JANUARY, 1950

www americanradiohistorv com


www.americanradiohistory.com

22

Which

Better Pay

Get Your FCC Ticket
Jobs leading to
$3,000 to $7,500

(Average Pay Reported by FCC
Nationwide Survey)

are opening up
right now for
FCC Licensed

Do You
Want? =

Add Technical Training to Your Practical Experience and

yet Your FCC
COMMERCIAL llCE“SE

RADIO OPERATOR

in-a Few Short Weeks

Happy Vacations
and Travel

i

It's EASY if you use CIRE Simplified Training

I. Tells of Thousands of Brand New
Better-Paying Radio Jobs Now
Open to FCC License Holders.

and Coaching AT HOME in SPARE TIME

Get your license easily dnd quickly and be ready for the jobs
open to ticket holders that lead to $3000 to $7500. CIRE train-
ing is the only planned course of coaching and training that

leads directly to an FCC license.

YOUR FCC TICKET IS ALWAYS RECOGNIZED
IN ALL RADIO FIELDS AS PROOF
OF YOUR TECHNICAL ABILITY

CIRE Job-Finding Service
Brings Amazing Offers of Jobs

“Have found and accepted a position
at KWAD in Wadena, Minn.

I am indebted to CIRE for I secured
this position through the help of the
CIRE Job-Finding Service. 1 had six
other offers froin stations receiving iny
employment application and CIRE ref-
erence. 1 am sincerely under obliga-
tion to you.”
Student No. 2760 AT

“I am working at WRJM as transmitter en-
gineer, and I received this position in re-
sponse to one of the employment applications
sent me upon completion of my course and
the receiving of my Diploma, I received my
1st class Radiotelephone License on March 2, 1949.
I want to express my sincere appreciation to the staff of CIRE.”
Student No. 2608 AT

“I now hold ticket Number P-10-3787, and holding the license has helped
me to obtain the type of job I've always dreamed of having. Yes,
thanks to CIRE, I am now working for CAA as Radio Maintenance
Technician, at a far better salary than I've ever had before. I am deeply
grateful.”’ Student No. 3319N12

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RE-13 4900 Euclid Bldg. Cleveland 3, Ohio
Approved for Veteran Training under ‘“‘G.!. Bill of Rights"

2. Tells How We Guarantee to Train
and Coach You Until You Get Your
FCC License.

3. Tells How Our Amazing Job-FIND-
ING Service Helps You Get the Bet-
ter-Paying Radic Job Our Training

Prepares You to Hold.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
I Desk RE-13, 4900 Euclid Building, Cleveland 3, Ohio
(Address to Desk No. to avoid delay.)

I want to know how I can get my FCC ticket in a few short weeks by
training at home in spare time. Send me your FREE booklet ‘‘Money
Making FCC Llcense Information,” as well as a sample FCC-type exam
and FREE booklet, “How to Pass FCC License Examinations,” (does not
cover exams for Amateur License).

[ Veterans check for enrollment information under G. I. Bill.
¥ ¥ B ¥ ¥F ® ¥ §F N F ¥ N N N N N N N ]
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Television in 1975

« « « What progress will television make during the next 25 years? . . .

By HUGO GERNSBACK

S we round the half-century mark we can

A use this important milestone as a vantage

point from which to speculate on what the

next quarter century will mean to the
progress of television.

Looking back, we are struck with the fact that
there have been very few actually new develop-
ments during the past 25 years televisionwise. All
the elements we have in television today were—
with few exceptions—known 25 years ago.

The cathode-ray tube and all-mechanical tele-
visers were both well advanced at that time. A tre-
mendous amount of work, of course, had to be done
to coordinate and make practical the theoretical
knowledge which had been accumulated over the
years. We in television, 25 years ago, had a pretty
good idea what television could and would do by
1950. We knew that its realization was merely a
matter of engineering and ironing out a multiplic-
ity of “bugs”. All these difficulties have been solved
brilliantly.

How far will the television receiver of 1975 have
advanced? 1 believe a fairly good estimate can be
tmade from our 1950 vantage point, profiting by
our past experience.

COLOR: It is a safe bet that every 1975 tele-
vision receiver will have color. At present engi-
neers mainly are concerned with the three-color
system. Our opinion is that color television 25 years
hence will be either the so-called electronic-color
or an optical-electronic color system. It is doubtful
that it will be of the mechanical type.

It is quite possible also that by that time we will
have four-color television instead of the present
three colors used. Anyone who has seen a magazine
cover produced both in three colors and by a four-
color process—such as is used, for instance, on the
front cover of this magazine—knows the much
greater color definition achieved.

THREE DIMENSIONAL PICTURES: The pic-
tures on your television screen today are uniformly
flat and without depth. If you look at a baseball
game or other sports, it is sometimes hard to see
what is going on. In boxing or wrestling, for in-
stance, it may be impossible to tell in what part of
the ring the contestants move. This is because the
television picture has no perspective. That is what
is missing in present-day television reproduction.

We know now that three-dimensional television
is possible. It is also known that it is a much less
difficult problem than, for instance, three-dimen-
sional movies. We believe that the 1975 receiver
will be fully three-dimensional, making all the fig-
ures stand life-like out in space.

AERIALS: We are now at just the beginning of
practical television—at what some engineers face-

JANUARY, 1950

tiously call the crystal-detector-headphone stage of
television. One of the handicaps of today’s receiv-
ers is, of course, the outdoor aerial. These aerials,
not only disfigure houses (whether private or
apartment), but are expensive. They must be
lgoked after frequently because of poor connec-
tions, and a heavy rain or snow storm often plays
havoc with the installation. You may rest assured
that the 1975 television installation will not require
an outdoor antenna. The sensitivity of the receiver
will have been increased vastly, and the television
antenna (whatever it is at that period) will be
right in the set itself. Television receiver history
will be merely repeat radio set history. In radio,
too, we started out with outdoor aerials, but today
almost every receiver has its own built-in antenna.

Incidentally, television receiver cabinets in the
next 25 years will become considerably smaller and
lighter than they are today. Our present television
sets, particularly table models, are much too
cumbet:some, much too heavy, and consequently
expensive.

GHOSTLESS SETS: Present-day television re-
ceivers are bedeviled with a multiplicity of ghosts.
In some locations this condition is particularly
bad and, on some channels, almost impossible to
eradicate. We may think of these exasperating
ghosts merely as children’s sicknesses—simply an-
other nuisance that we are even now beginning to
eradicate. When it comes to ghosts in color, the
situation becomes even worse. We may be sure,
therefore, that in 1975 television ghosts will be
only a memory. By that time automatic electronic
ghost elimination will be standard in all sets. Just
as I'M radio eliminated static and other extraneous
noises in our radio sets, so the television set of
1975 will have found an electronic answer to the
ghost problem.

CONTROLS: Television sets of today remind us
forcibly of the radio sets of the early 1920’s which
sometimes had as many as 15 knobs on the front
panel. The multiplicity of controls on the present-
day television set reflects the comparative youth of
television. It is possible even now to build a tele-
vision receiver with a single knob although high
production costs make it commercially impractical
as yet. The 1975 television set, it is safe to predict,
will also have a single knob for off-and-on and for
sound control; perhaps by pushing the knob in or
pulling it out you can vary the brilliance and
contrast of the picture to the desired degree.

Incidentally, the average table model of 1975
will probably have 12 tubes or fewer. It will per-
haps have both FM and AM reception if desired.
In that case we would, of course, have more than
one control.

www americanradiohistorv com
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THE PROBLEM OF COLOR TV

OLOR television, as an idea and
aspiration, is almost as old as
mechanical television itself. That
grand old TV pioneer, John

Logie Baird demonstrated in England
a crude form as early as 1928. He em-
ployed, of course, the whirling disc
with two color filters, ore red and the
other a combination of gresn and blue
colors.1

A year later Dr. Herbert E. Ives
of the Bell Telephone Labaratory, also
using a perforated dise, demonstrated
a somewhat similar color television
system.2

In 1931 a German engineer, Ahron-
heim, devised a color system using a 12-
color filter disc in conjunction with a
scanning dise.3

In February, 1930, a patent on colov
television was issued tec Ray D. Kell,
assigned to the General Electric Co. It
also employed a double, spiral, sean-
ning dise and only two colors instead of
all three primaries.t

In the early thirties the electron
beam swept all such mechanical whirl-
ing dervishes into the discard, and
would-be TV colorists began to devise
ways and means for tinting monot-
onous moncchrome kinescope pictures
with all the hues and shadings of the
rainbow.

Today's colorists

Until today the question paramount
in the minds of all television-minded
citizens, owners (or prospective own-
ers) of kinescope sets, is COLOR! How
soon will color TV be awvailable and
at what retail cost? Opinions differ
widely. CBS is vociferous in its claims
that it has thoroughly demonstrated
the merits of its mechanical, sequen-
tial, subtractive color system; and a
dozen TV-set or gadget manufacturers
announce their readiness to supply the
public with motor-driven tricolor dises
at low prices for CBS-type polychrome
reception.

RCA has recently given some re-
markable demonstratians of its all-
electronic color system before the FCC
and selected guests. The writer has
witnessed these and has gone on reec-
ord as saying that in fidelity of colors
of every hue and shade when seen on
direct-view screens, it leaves nothing
to the imagination. Projected images,
1A description of Raird’s arrangement appears in
Teleision Simnlified, by Milton Kiver.
2March-April. 1931, issue of Television Neuws.
3Julv-August, 1931, Television News.

#+Novembe~-December, 1931, Polevision News. The
same issue contains an article by Wolf S. Pajes on
a color TV system using electrmnic light valves.

By LEE de FOREST

however, lack as yet desirable bril-
liance.

The system of Color Television, Inc.,
of San Francisco, like that of RCA,
uses three separate pickup devices, all
in a single camera, combining at the
receiver the color images by optical
projection from three separate cathode-
ray tubes with different phosphors, red,
green, and blue.

All three of the above color systems

Some straightforward
views on an important
decision the FCC must
soon make, written by
the “Father of Radio”

now operate within the 6-mec band,
ag required last year by the Federal
Communications Commission, so all are
applicable to our existing v.h.f. tele-
vision channels. In the 1946 demon-
strations both CBS and RCA systems
required bands of 12 me or more, there-
by restricting their proposed opera-
tions to the u.h.f. channels not yet
authorized by FCC.

Both organizations now claim that
their present 6-me-bandwidth pictures
are essentially as satisfactory as those
demonstrated in 1946. This has been
questioned. In view of the faet that
the widespread successful commercial
employment of the proposed u.h.f.
channels has not yet been proven (and
in the minds of many experts will
never be satisfactory in many locali-
ties and during certain seasonal and
weather conditions), the wisdom of
FCC in stipulating that color must fit
existing v.h.f. channels is clear and is
generally approved.

The Radio Manufacturers Associa-
tion has recently laid down require-
ments for any future acceptable color
television system; these are carefully
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thought out, clearly logical, and de-
signed for the greatest benefit to the
television industry and the public now
and in the future.

Compatability a must

Foremost of their sine qua non con-
ditions, a positive must, is that of com-
patibility. This simply means that
whatever system of color is finally to
receive the green light from FCC must
be one whose color telecasts can be
received on any existing standard
black-and-white receiver, and must be
equa! in quality to any monochrome TV
picture today. Any color system that
cannot comply with this fundamental
requirement should not be authorized.
If the introduction of color telecasting
means that any number of today’s 3,-
000,000 TV receivers cannot receive a
particular program (in monochrome),
the television viewing audience will be
reduced by just that number of re-
ceivers.

The potential prosperity of the tele-
vision industry, broadcasters, and set
manufacturers alike, demands that the
television audience be built up as fast
as possible. We cannot wisely permit
snything which will compel any frae-
tion of the existing audience to switch
off their sets. Only the inferior quality
of a program’s content itself should
induce a viewer to turn to some other
channel! He should not be forced to
do so by the technical limitations of
his present TV set. Any other policy
will spell disaster to this growing in-
dustry.

We cannot afford, in the interests of
a sma'l favored minority who can af-
ford to purchase converters for color,
to penalize others less favored, or to
reduce the number of available pro-
grams for that vast majority who. for
one cause or another, are not equipped
for color viewing.

The logic of this position of RMA
is unassailable. I think I can speak
authoritatively on this topic. For the
past two years I have been quietly at
work on a mechanical television sys-
tem, requiring no color wheel which
limits the service as does the CBS sys-
tem to 7- or 10-inch kinescopes. In
place ot the outlandishly large cclor
wheel and the requirement of circuit
changes to provide a frame frequency
of 144 (instead of 30) per second and
a reduced number of lines, I place be-
fore any kinescope face, even of 16-
inch diameter, a three-eolor mosaic
screen. It oscillates in an orbital, cir-
cular movement less than 1 inch in
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diameter, 30 times per second, so that
each picture element is viewed through
one of the three prime colors on the
mosaic filter screen every %o second.
Nothing could be more simple or cost
less than such a color adapter, readily
slid in front of the kinescope face for
color viewing and withdrawn for mono-
chrome programs. The mosaic shuttle
must, of course, oscillate or ecirculate
in synchronism with a similar one
properly located in the light beam
from the image to the pickup eamera
(flying-spot or image-dissector type).
This requirement is readily met; the
small driving motors are of only 10
watts power.

But this system, like the mechanical
system of CBS, was not, at the time of
the FCC hearings, compatible. Used
with a black-and-white receiver tuned
to the color transmission, a rapidly
shifting veil or pattern appeared, super-
imposed over the monochrome picture
from the color transmitter. This has
since been eliminated by a device which
is quite simple, whereby the image may
be seen on a black-and-white kinescope,
like any present monochrome-transmit-
ted picture. Therefore it was not sub-
mitted, in the form it had at that time,
to the Federal Communications Com-
mission at the recent color television
hearings in Washington.

Politics and pressure

It is highly regrettable that polities
has pushed its ugly head into the color-
television picture; nor is it too diffi-
cult to imagine just why certain solons
have taken it upon themselves to at-
tempt to force FCC into a premature,
ill-considered decision authorizing any
particular existing color TV system for
early commerecial introduction and ex-
ploitation. (As logically should the
Western Union seek a ruling by FCC
that only the new zirconium spotlight,
admittedly superior, should be used as
the accepted illuminant in all tele-
vision studios!)

Color television should not be forced
upon the industry, nor on the public.
As is admitted by all proponents of
this or that color system (with one
single exception), the fruit is not yet
ripe on the tree of knowledge. Let us
have more time to perfect this highly
complex facility—to iron out a mess
of wrinkles and imperfections. The in-
dustry has only now struck its stride.
Much of it is yet deeply in the red,
financially. We need at least three
years more of growth and unimpeded
prosperity while the wizards of elec-
trons and circuitry are dressing up
their polychrome babies.

I think no fixed time for coler-system
acceptance should now be placed on any
calendar. Let us wait until black-and-
white market saturation has been
reached. Then will be the proper time
to introduce to an eager, accepting
audience of at least 5,000,000 set owners
an RMA-standardized color television
system-—one which is absolutely com-
patible and one which will not reduce
the viewing audience by a single set
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nor by a single hour of employment or
enjoyment. Also the color-television
receiver should cost little more than the
better class of monochrome sets, or
color converters should be available at
the very minimum of expense. Then,
and not until then, let us have color
television.

One thing is clear: no color adapter
should be limited to 7- or 10-inch kine-
scopes, nor to projection types of re-
ceivers. For the past year the trend
has been increasingly toward the larger
direct-view sets, 12-, 16-, 19-inch kine-
scopes. Any color system limited to
smaller tubes or to dim projected im-
ages should not be considered, for ob-
viously they will have scant public ac-
ceptance. Owners of the larger sets
must not be debarred from color nor

25

More rather than less emphasis
should be placed on compatibility, as
month by month more hundred-thou-
sands of receivers roll off the assem-
bly lines. Did I not sincerely believe
this, I would be emphatically advocat-
ing the advantages of my own color
system over all others in evidence to-
day. But RCA, at least, has proven the
practicability of compatibility. Let
other aspirants do the same. We want
no brake applied to the television char-
iot, today or tomorrow.

Color television in 6 me must proceed
upon a lasting foundation of proper
standards, excellent performance, and
complete compatibility with existing
receivers, with no changes in their
chassis for black-and-white reception
of color programs.

The author, Dr. Lee de Forest, with U. A. Sanabria of American Television, Inec.

compelled to buy completely new re-
ceivers for color television enjoyment.

Such logieal considerations will ren-
der abortive the high-pressure meth-
ods now so evident, seeking to force a
half-sized or midget color system upon
industry and public. The simple fact
that a certain system “is operative to-
day” by no means rules out the obvious
fact that some other color system may
be operative in a far better fashion
two or three or four year or more
from now.

Hurry vs delay

Delay in immediate acceptance of
any system today would, we are told,
“result in a double loss for the public,
because millions more of black-and-
white receivers lacking provision for
adaption and conversion will have been
purchased.” But why increase the cost
of our present chassis and cabinets for
the purpose of converting to any one
system which may, probably will, be
obsolete and discarded within the next
three years? Public loss will be safe-
guarded by watchful waiting—not by
jumping into a 10-inch bag be it ever
so colorful.
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The RCA color system is a triumph
of clever electronic engineering. (It is
described elsewhere in this issue.—
Editor) At present, however, RCA
color receivers are too costly compared
to monochrome, and their converters
are scarcely less so. The engineers are
hard at work to simplify and cheapen
these devices, and it is reasonable to
expect revolutionary improvements and
drastic cost cuts during the next two
years. Other systems may do the same,
or better. By all means, then, let us
control our natural impatience to view
color perfection on our screens. Delay
teday will pay rich dividends, in color
and costs, tomorrow, or possibly day
after tomorrow.

And in the meantime, let the FCC at
once lift its arbitrary ‘“freeze” on fur-
ther extension of v.h.f. video transmit-
ters so that every section of the coun-
try may enjoy as rapidly as possible
the immeasurable benefits of television
reception. The duty of the Commission
to act speedily in this is incomparably
more imperative than to decree that
color television shall be quickly com-
mercialized.

HIUL11IUDd,
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color television a rainbow-hued
mirage or a reality already visible
on the horizon? When and how will
it be achieved? There is little agree-
ment among experts on the first ques-
tion. To answer the second, a number
of organizations and individuals have
proposed or demonstrated systems
which they hold to be the most practi-
cal. Probably the most important are
those of the Columbia Broadcasting
System and the Radio Corporation of
America. Both are modifications of
color systems demonstrated to the FCC
a few years ago.l .

CBS uses a mechanical system of
whirling color wheels. A transparent
disc divided into segments of the three
primary colors—red, green, and blue—
revolves in front of the television cam-
era. When the red segment comes be-
tween the scene and the camera, the
lens picks up chiefly the red light. The
same is true of the other two primary
colors.

A similar disc whirls in front of the
receiver screen. (See Fig. 1 and the
photo at the head of this article.) The
receiver disc is synchronized with that
at the transmitter: when, for exam-
ple, the red field is being received, the
red section of the disc is ahead of it.
The image seen by the viewer is then
red.

The successive primaries are flashed
on the eye at the rate of 144 per
second, and persistence of vision

blends them into one full-color picture.
All color being made up of these three
primaries, a color between red and
blue, for example, transmits some red
and some blue light; the mixture of
the two in the eye of the viewer repro-
duces the original color because of
persistence of vision.

The practical realization® is not as
simple as that, of course. Problems of
interlacing, flicker, and fringing,
among others, arise.

CBS has obtained its best results
with 48 complete pictures (144 color
fields) per second. The number of

TRANSMITTER
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permit operation on 525 or 405 lines.

The RCA approach

RCA uses a camera with three lenses
and three electronic systems—in effect
three cameras in one—to pick up the
reds, greens, and blues. To transmit
over an r.f. band not more than 6 me
wide, each color in the new system
“shares time” with the others. Red,
green, and blue are transmitted in turn
over a video band approximately 4 mc
wide. Fig. 2 is a block diagram of the
system.

The time-sharing feature of the

ig. 1—CBS system uses a color whee! at the transmitter and one at the receiver.

scanning lines per picture is 405,
instead of the 525 in standard black-
and-white receivers. This feature was
considered necessary to reduce the
transmitting bandwidth to the stand-
ard 6 mec, but makes the system “in-
compatible” with today’s black-and-
white receivers, which require modifi-
cation to receive transmissions in both
color and black-and-white. Slight alter-
ation of the sweep circuits is sufficient,
and a simple switch ean be installed to
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new system is made possible by sam-
pling, a method originally developed
for multiplex pulse communications
systems.

The sampling system works like this:
As the scanning spot swings across
the subject, the output of each of the
three color cameras is “tapped” 3,800,-
000 times per second. Each of these
sampling periods is so short that it
produces a narrow d.c. pulse whose
voltage represents the strength of that
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color at the exact spot being tele-
vised (Fig. 3-a).

The electrical pulse representing
each color sample goes to a low-pass
filter. This filter broadens these sharp
d.c. pulses into a displaced (Fig. 3-b)
alternating current (a.c. with a d.c.
component), which flows in one direc-
tion twice as long as in the other. Thus
the alternation whose peak voltage is
the same as that of the pulse occupies
two-thirds of the cycle. The filter cuts
off all frequencies above 2 me.

The three color samples in b, d, and
f of Fig. 3 are combined in the compos-
ite wave of Fig. 3-h. This composite sig-
nal looks like a single sine wave from
which retrieving the three color compo-
nents would seem a hopeless task. But a
look at b, d, and f reveals that, at the
instant each color wave is at its peak
(the instant of sampling), the other
two are passing through zero. Neither
red nor blue can affect the green sig-
nal at the green peak, so a sample of
the composite wave taken at that in-
stant gives the exact strength of the
green signal.

The great advantage of the compos-
ite wave is that it can be of the same
bandwidth as the sampling signal
Thus we get three 3.8-mc signals on
a single 3.8-mc channel, instead of on
one three times as wide. In a 525-line
picture, each color is sampled more
than 7,000 times per line. These sam-
ples are staggered so that when the
second line is scanned, the sample of
each color is taken midway between
the samples of that color on the line
above.

Bypassed mixed highs

To this composite wave is added the
fine-detail modulation between 2 and 4
me, which has been picked up in paral-
lel from all three cameras and passed
on together in what RCA calls the by-
passed mixed-highs system. The com-
plete signal then goes through the low-
pass (4-mc) filter and is applied to
the modulator of a conventional v.h.f.
or u.h.f. transmitter. Fig. 4 gives an
excellent—though quantitatively inex-
act—picture of the video signal as it
leaves that filter, and illustrates how
a secondary color like yellow is made
up of pulses from two primaries. Fine-
detail modulation from the mixed highs
is also present but has been omitted
because of the difficulty of representing
it in a diagram.

The receiving system

The receiver is standard right up to
the video detector (Fig. 5). At that
point a sampler synchronized with the
one at the transmitter takes short sam-
ples of the composite signal at the in-
stants of red, green, and blue peaks,
passing each color to its own video
amplifier.

Color is restored by using three kine-
scopes whose phosphors glow in the
three primary colors. Their outputs
are mixed—either for direct viewing
as in Fig. 6 or projection as in Fig. 7
—with the help of dichroic mirrors.
These are plates of glass on which a

JANUARY, 1950

microsopically thin metallic film has
been deposited to make them reflect one
primary color and pass another.

The scanning is interlaced, with 60
fields per second, as in standard black-
and-white. Fig. 8 illustrates the method
by showing a few lines of each field.

HORIZONTAL DRIVE
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highs cannot be said to be color-sensi-
tive, in actual practice they add to
the fine definition without subtracting
noticeably from the color fidelity. Re-
ceivers constructed to use the mixed
highs are like those of Fig. 5, with
the addition of low-pass 0-2-mc filters

- g
MIXED HIGHS

Fig. 2—Block diagram shows how the RCA system operates at the transmitter end.

The colored ‘“dots” represented by the
letters are actually short colored
dashes which overlap each other about
50%. Lines 1, 3, 5, ete., are scanned
in the first field. Then the even-num-
bered lines are scanned, with the dots
so displaced as to fall halfway between
those of the same color in the line above
them. The odd and even lines are again
scanned in the third and fourth fields,
with the dots filling in the spaces left
in the first and second scannings. (Note
the absence of G in the initial space
of lines 2 and 3 in the top half of Fig.
8, and its presence in the same spaces
in the lower half of the figure.)

Four fields are required for a com-
plete picture, instead of two as'in
black-and-white. Thus there are 15
pictures per second.

The interlaced scanning permits
greater definition than would otherwise
be possible. The finest detail which
would affect the image would be one
which would be a peak value at one
dot and zero at the next dot of the
same color. This would represent a
frequency of half 3.8, or 1.9 me. But
since the second line scans points half-
way between those of the first line, de-
tail which goes from maximum to zero
in half the distance between successive
color dots is reproduced. This is made
clear in Fig. 9. The solid lines rep-
resent the three colors as they are dis-
tributed over a small part of line 1,
and the dotted lines the same colors in
line 2. The overlap of color is well il-
lustrated in this figure.

Fine detail is reproduced by the by-
passed mixed-highs system, first de-
veloped several years ago without the
bypass feature for the older simul-
taneous system. Fine detail (frequen-
cies between 2 and 4 me) is taken
from all three of the camera sections,
bypassed around the sampler, and
added to the sampled signal (Fig. 2). It
is detected in the receiver, then by-
passed around the sampler and added
to the red and green video signals,
experience having proven that the
eye is more sensitive to these col-
ors than to blue. While these mixed
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in each color video circuit, a 2-4-mec
band-pass filter for the mixed highs,
and adders in the green and red video
circuits.

Other systems

A few other contenders have entered
claims, but so far have not demon-
strated their systems to the FCC. Chief
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Fig. 3—The sampling system takes

pulses of each color, integrating them.
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Fig. 4—Signal after passing through 4-
me filter. This is applied to modulator.
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Fig. 5—The receiver contains synchron-
ized sampler and three kinescope tubes.
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areas coated with red, green, and blue
phosphors, or it may be a white-light
tube. If a white-light tube, filters are
again placed ahead of each section to
transmit only the correct primary. In
any case, the three images are com-
bined with lenses and projected as a
single picture.

A somewhat similar system called
Thomascolor was described a few
years ago, but has not been heard
from during the present color hear-
ings.

"Subtractive" color

Skiatron Corp., which has a large-
screen system operating with an ultra-
sonic cell, points out that the rotating-
dise color system “can easily be applied
to the Skiatron and supersonic meth-
ods?, and the dise can be made very
small by inserting it near the optical
imaging system where the whole light
energy is restricted to a small cross
section.” Fig. 11 shows such a setup,
with the color picture projected on
a large screen. The same system could
be used with the Skiatron tube, which
also modulates a beam of light from
a local source. According to Dr. Ro-
senthal, inventor of the tube, the Ski-
atron is also adapted to a ‘“‘subtract-
ive” color system, in which the light is
projected through three Skiatron-
tube screens (whose opacity rathes
than brilliance is varied by the signal).
The screens are lined up so the light
goes through them in series, and each
screen carries an opacity picture cor-
responding to one field of a three-
n color system (minus red, minus green,
2 and minus blue). This method, which
3 will have to wait for further devel-
4 opment of the Skiatron tube, should
5
8

make for greater optical efficiency in

_BGRBGRBGREBG \|o color projection. Dr. Rosenthal points
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Fig. 6—A direct-view RCA color system.

Fig. 7—Three-tube projection receiver.
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Fig. 8—How three colors are interlaced,

of these is Color Television, Inc., of
San Francisco. Based on patent No.
2,200,285, issued to R. Lorenzen, and
Nos. 2,389,645 and 2,389,646, granted
to George E. Sleeper, its colors “share
space” on the transmitting and receiv-
ing tube screens, instead of sharing
time or spectrum width.* Three lenses
and three color filters are placed in
front of the pickup tube (Fig. 10)
which may be an ordinary image orthi-
con. These are so positioned that three
separate primary-color images of the
seene being televised are formed, as in
the blocks A, B, and C of Fig. 10.
Scanning in the transmitting and re-
ceiving cathode-ray tubes is the same
as in Dblack-and-white, with one-
third of each scanning line in a differ-
ent color field. The kinescope may be a
special tube with the three picture
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both use subtractive methods and that
additive systems have been partially
abandoned in the photographic field.
Still another method, known as the
Geer system, also from California, has
put forward its claims. The details re-
leased on it are somewhat reminiscent

GREEN

Fig. 9—Overlap of colors is shown here

of the Du Mont Trichromoscope$, a
tube with three electron guns and a
face made up of minute three-sided
pyramids, each side of which is coated
with a phosphor in one of the three

COLOR FILTERS

LENSES N E
i
8l

PICKUP OR RECEIVING C-R TUBE

TOP VIEW

Fig. 10—Three separate images on tube.

primary colors. This tube would re-
produce a picture in full color right
on the cathode-ray tube screen, with
no mixing.

Other systems of color television
have been suggested—or hinted at—
but whether for reasons of insufficient
development or patent protection, few
details have been given.
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Mass

ORE than 1,000 parts, assem-
bled with rivets, screws, and
more than 500 crimping and

soldering operations, go into
the average television receiver, accord-
ing to officials at RCA Vietor’s Cam-
den, N. J., plant, where our cover pic-
ture was taken. Receivers flow off the
production lines as steadily and relent-
lessly as the tides. Yet, despite the
complexity of each set, faulty receiv-
ers are rarities. Television service tech-
nicians have been impressed with the
dependability of good television sets
over relatively long periods of use. A
set several times as complicated as a
standard radio, theoretically should
break down several times as often, but
in practice this ratio is not even
approached.

The reason is thorough and consist-
ent production testing, say the RCA
men. The very practical basis for this
policy is recognition that faults can be
corrected far more easily while the set
is in production than after it has been
completed and shipped and put into
operation.

Master signals, generated by special
equipment comparable to two complete
television transmitters and valued at
more than $200,000, are sent to indi-
vidual test positions by some 40 miles
of specially shielded co-axial cable
strung through the Camden plant. This
equipment, probably the world’s largest
signal generator, is capable of supply-
ing every type of signal required in
television testing. More than 200 oscil-
loscopes and about the same number of
VoltOhmysts are also used in the vari-
ous tests.

Testing, however, must begin even
before the material going into the re-
ceiver reaches the production lines. The
purchasing department’s Quality Con-
trol Section sample-checks every batch
of parts, reel of wire, or shipment of
solder received. The easiest place to
catch trouble in a receiver is before the
defective part is installed.

Eight inspectors seated among the
production workers on each chassis as-
sembly line inspect for mechanical de-
fects every part of each partially com-
pleted receiver as it flows past. In this
mechanical inspection, every receiver
coming off the chassis production line
is gone over twice by the inspecting
personnel.

As the chassis move along the as-
sembly line, they are slid off into the
booths of the circuit checkers for the
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Production
Television Tests

Partially completed television receivers travel down the factory production line.

first test on the completed receiver.
Here all circuits and components are
checked with the aid of VoltOhmysts
for continuity of wiring and electrical
values of components.

The next phase of the inspecting and
checking routine through which every
receiver passes is the hot check or pre-
liminary operation test. In it the set
produces a test pattern on an auxiliary
oscilloscope connected to the receiver
circuits with clips. The testers inspect
the test pattern for faults which might
indicate a defective set.

In the alignment test, the i.f. and
r.f. circuits are aligned and checked
for proper waveshape response and
sensitivity. Here all variable controls
are adjusted—there are 42 specifie cir-
cuit adjustments to be made. A deflec-
tion test checks deflection adjustments
to make sure that all picture charac-
teristics meet the required technical
standards.

The characteristics studied and
brought into line include focusing,
spot size, linearity, resolution, distri-
bution, centering, size, and over-all
sensitivity. The picture characteristics
of the television image are checked as
exactly as a photographer checks the
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characteristics of his masterpieces.

Mechanical inspection is not forgot-
ten in these finished receivers. The
service technician, used to checking
microphonic tubes, is quick to note the
large rubber hammer with which all
chassis are struck smartly to make cer-
tain that solder joints are secure and
the set is not noisy under vibration.

Not until the chassis has successfully
gone through this entire routine is it
permitted to go on down the line to the
point where the picture-tube face is
cleaned and it is fitted into its eabinet
and sent to the final operating test.

Separate quality-control testers are
continually at work sampling the out-
put and putting selected receivers
through rigorous examinations.. At
least 109 of the output is checked by
the quality-control testers.

“Quality must be the watchword”
is the slogan continually expounded to
the testing staff by the plant manager.
“Not only the reputation of the brand
name, but the very strength of the
industry depends on thoroughness of
inspection. Viewed from this light, it
is an investment in the continuity and
growth of television operations—as
wise an investment as can be made.”
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O you want to make a discrimi-
nator transformer to convert
the detector of your TV re-
ceiver from a slope detector to
a true FM discriminator? Or a 12-
channel front-end for the receiver that
has provisions for only 5 channels?
Perhaps you only want to make a small
trimmer capacitor that can hang in
the wiring where you need it, or know
how to stabilize your present horizon-
tal multivibrator, or go the limit and
build a complete quality TV receiver.
This information, plus much more, will
be included in a series of articles cov-
ering the construction, adjustments,
and alignments of a 10-inch TV re-
ceiver. This receiver can be constructed
with a little extra time over that re-
quired to assemble and wire a Kkit.
Complete data will be supplied for
the construction of all r.f. and i.f. coils
and transformers, subassemblies, re-
sistor-capacitor boards, ete.

FREQ ‘o LIN?I

CONTROL | FOCUS
DSC. ASC AsC
HOR. DSC HoR.
HOLD. SW  HoLD.

It is not my intention to convince the
reader that building this receiver will
save money, because the saving (even
though it is considerable compared to
the cost of good commercial models) is
small compared to the amount of work
involved. However, for those who want
the best possible picture and sound
quality, the resulting receiver will be
more than gratifying.

Besides receiving all of New York
City stations with excellent results, this
receiver pulls in WFIL-TV and WPTZ
in Philadelphia, Pa., WNHC in New
Haven, Conn., and on several occasions
it has received WNBW in Washington,
D. C,, WMAR-TV in Baltimore, Md.,
and WRGB in Schenectady, N. Y., when
connected to a simple folded dipole
oriented toward New York City—25
miles to the south.

The receiver is intended as a console
model; however, other variations will
be covered later. A separate power

www americanradiohistorv com

Top view of completed 10-
inch TV receiver. Position
of major parts is shown.

supply chassis is used to facilitate han-
dling of the receiver chassis and for
other reasons to be described. The
audio amplifier drives a 12-inch PM
speaker. Provisions have been made
in the chassis for the inclusion of an
AM-FM-phono chassis or any combi-
nation of these functions in the console
cabinet. Sturdy tubes have been selected
and the circuits designed to give long
and reliable service.

The photos show methods of wiring
and construction. The use of hookup
wire is confined almost exclusively to
the heater and plate-supply circuits.
Most of the components are mounted
on terminal boards which are used in
all stages except the front end to in-
sure uniform results. It should not be
necessary to “de-bug” the set if direc-
tions and layouts are followed.

Other than the usual construction
and wiring tools, it will be helpful to
have access to a 3- or 4-inch vise,

RADIO-ELECTRONICS for
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Fig. 1—Schematic diagram of the 6AG3 video i.f. strip. Use underscored values
where shown for the 6AC7 amplifier strip. Heater circuit is shown at right.

socket punch, small eyelet punch, circle
cutter, electric drill, two steel or angle-
iron bars, and a couple of C-clamps
which can be used with the vise for
bending aluminum.

The alignment data to be given will
be based on the assumption that the
builder has access to an ordinary AM
signal generator capable of delivering
modulated and accurately calibrated
r.f. up to 28 me (preferably on fun-
damentals), and some type of output
meter such as a high-resistance volt-
meter, v.t.v.m., or scope. Additional
alignment data will also be presented
for use with sweep generator and scope.

Video i.f. strip.

The video i.f. strip is the heart of
the picture. If this is not good, there is
not much that can be done preceding
or following it to produce a good pic-
ture. The schematic diagram, Fig. 1,
gives a good idea of the circuit func-
tion. The mixer coil is the first on the
i.f. strip. Across it are both the audio
i.f, and video i.f. frequencies. The
audio i.f. is inductively coupled to it
by a circuit tuned to 21.25 me, while
the video i.f. is capacitance-coupled to
the first video i.f. amplifier tube. Ca-
pacitance coupling is used between all
the video i.f. stages; stagger-tuned,
partially loaded, coils are used to help
reproduce the full bandwidth of the
transmitted picture signal. Traps are
included to remove adjacent-channel
audio and video interference and a
21.25-mc cathode trap prevents any of
the audio i.f. signal riding through and
interfering with the picture.

Gain of the if. strip (and picture
contrast) is controlled by varying the
bias to the first three amplifiers.

Two interchangeable video i.f. strips
will be described. One uses 6AG5 and
the other 6AC7 tubes. The 6AC7 am-
plifier has more gain but the minia-
ture 6AG5’s may have to be used if

additional space is needed for the coils.

obtainable. The 6AG5 i.f. strip is shown
in Fig. 1. Underscored values and volt-
ages are for the 6AC7 strip. The 6AC7
i.f. strip will be shown in the complete
schematic later in the series.
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Fig. 2—Top view of 6AC7 video i.f. strip shows consiruction of transformers.

Because the size of the coils may be
the deciding factor as to which of the
i.f. strips will be constructed, they will
be covered first.

The video i.f. coils and transformels

& L T s

TERMINAL BOARDS
K \ 7'?H-‘“"‘=-‘

@

shown in Figs. 2 and 3 were made
from surplus coils remodeled to suit
my purpose. When purchased, they
contained a ceramic coil form 13 inches
long, but otherwise appeared the same

w@«)

F & R i

Fig. 3—Neat wiring with short leads reduces trouble in video i.f. strips.
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as the double-tuned coils in the photos.
The ceramic form and all the parts
cemented to it were removed by soaking
the assembly in lacquer thinner. All
the parts were used except the ceramic
form which was replaced by a %.-inch
bakelite tube cut to the dimensions in-
dicated in Fig. 4.

Drill a %g4-inch hole through the cen-
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Fig. 4—1.1.

are wound as indicated

and coils
drawings.

transformers
in

ter of each of the forms. Then cut five
pieces of 34»-inch bakelite rod %-inch
long and force these through the .-
inch holes so they project equally on

DOWEL 172" DIA-T7-1/2"LONG

for some of the coils will require addi-
tional holes. These are drilled just
large enough for the stranded insulated
leads to pass through.

Replace the terminal clamps on the
forms; coat the ends of the forms with
cement and push them into the bottom
mounting plates so that they line up
as indicated in Fig. 4; then let the
cement dry.

Use Formex insulated wire for all
the coils. All the lower (plate-circuit)
windings on the coils are started by
first stripping and tinning approxi-
mately 1 inch of the wire. Wrap the
wire around one side of the center
bakelite rod, and then flow in some
solder to form a solid terminal for the
flexible lead to be added later. Finish
winding the lower coil, following ac-
curately the turns specified and the
dimensions given from center and fas-
ten the free end to the lower terminal
clamp.

Wind the heavier No. 18-wire trap
coils on a form slightly smaller than
9/32 inch in diameter. Then transfer
the windings to the coil forms. Slip on
the upper terminal clamp and solder
the top end of the coil to it. Spread the
coil out to the proper dimension and
solder the capacitor to it. The bottom
end of this coil is then self-supporting.
Solder stranded, insulated wire, 1leads
to the terminals as required to extend 2
or 3 inches beyond the lower edze of
the coil mounting. Coat the coils with
coil dope or with Duco household ce-
ment, and they are now ready for
installation.

It does not matter which direction
you wind the coils except that the two
on each form must agree. In other
words, if the top end of the lower coil
is started around the form in one di-

N°IZ WIRE TERMINALS
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& LAYOUT OF 6AGS VIDEO IF STRIP
10-3/4" |
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1-3/4"
: 5/16"
I—6H6-PIN |

Fig. 5—Pictorial diagrams of 6AG5 and 6AC7 strips. Latter is at the bottom.

each side of the form. Additional holes
can be drilled near the ends of the
bakelite forms to help the cement get
a better hold and also 3-inch from
each 'end to allow for inspection of the
powdered-iron core. The mounting plate

rection, the top end of the upper form
must be started in the same direction.

Two other types of transformers used
satisfactorily are being described in
the event the surplus coil mentioned
cannot be obtained. One is made as
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described except that a Palnut-type
coil fastener is used at each end of the
tubing to fasten the cores and for
mounting. A round hole is then drilled
in the i.f. strip plate instead of the
semi-rectangular type and additional
holes are drilled for the wires on the
side of the larger hole. Terminal clamps _
are made of soft, lead-coated metal
and the rest of the coil follows the
same pattern as for those previously
described. The third type is a one-hole-
mounting, single-core type similar to
the sound trap coil. Any of these may
be used if the diameter and length
dimensions are not changed.

The sound trap is wound on %2 O.D.
thin-wall paper tubing. Extend the tub-
ing to the proper length; then round
off a 5-40 nut to give a snug fit in the
upper end of the form. Screw the pow-
dered-iron core into the nut and cement
the nut into the top of the form. An-
other nut and lockwasher are used to
provide enough tension to lock the core
in place after adjustments are made.

Each of the 3-ph heater-circuit r.f.
chokes for the 6ACT strip consists of
17 inches of No. 24 AWG Formex in-
sulated wire wound as tightly as pos-
sible on a l-megohm, %-watt resistor
or an equivalent form. The wire is
soldered to the pigtail at each end and
the coil coated with coil dope or cement.
Make five of these as one will be used
in the front end. If you use 6AGb’s in
the i.f. amplifier, four of the chokes can
be wound on a single form as shown
on Fig. 5-a.

Making the terminal boards

Cut out the five boards from #3s-inch,
laminated bakelite and drill holes as
shown in Figs. 6-a, -b, -c. Note that
double-eyelet type terminals were used.
Where only a single-eyelet type was
needed, one side was clipped off. Single-
eyelet terminals can be used, but hav-
ing all the wires on one post may be
inconvenient. If a rivet punch of the
size required for the terminals is not
available, a suitable substitute can be
made by filing the end of a blunt round
punch or any other piece of metal. The
terminals are applied by fastening the
home-made punch in a vise, holding the
terminal board with the terminal in
the hole in the direction required, and
tapping with a hammer until the eyelet
folds over on the other side. The ter-
minals being flat, bend their ends up
90 degrees with a wood chisel or sharp
serewdriver after mounting them.

Wire the components to the boards
as shown in Figs. 6-d, and -e. Note that
boards Nos. 2, 3, 4, and 5 for the if.
strip using 6ACT’s are mounted on the
opposite side from that illustrated using
6AG5’s. The holes are drilled in the
same places, but the terminals and
components that are shown on the near
side in Figs. 8-e are mounted on the
far side and those shown on the far
side are mounted on the near side for
the strip using 6ACT’s. Components
such as the 1,000-ohm resistors shown
from board to board are not connected
to the circuit until the boards are in-
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Fig. 6—Terminal boards are cut and drilled as shown. This method of construction makes trouble shooting easy.

stalled on the i.f. strip. After the com-
ponents are wired on the boards, fasten
two spade bolts to the bottom of each,
using ¢ X 6-32 machine screws and 6-32
nuts and lockwashers. Place a 6-32 nut
on each of the spade bolts, and the
boards are ready for installation.
Cut the if. strip plate 3% x 103%
inches from .050 ST aluminum, as in-
dicated in Fig. 5-a for the 6AGH’s or
Fig. 5-b for the 6AC7’s. This plate can
be polished to give it a neat appearance
after drilling is completed by using a
very fine emery cloth or a piece of

NEW FLAT PLASTIC LENS»

A new thin, flat plastic lens for en-
larging the television image on home
receivers is the latest accessory for TV
fans. It operates on the Fresnel princi-
ple of magnification and is known as
the Magna-Screen. Weighing but a few
pounds, it is easily attached to any
type of receiver by means of brackets
supplied with the lens. It is adjustable
and can be quickly changed to give any
desired degree of magnification within
its scope. The Magna-Screen is free
from edge distortion and provides glare-
less viewing of the image at a reason-
ably wide angle.

The lens operates on a principle sim-
ilar to the Fresnel lens used in light-
houses. Its magnifying power is based
on the fact that carefully designed op-
tical prisms or ridges are impressed in
the plastic from a master die, each
prismatic line corresponding to a seg-
ment of the curved surface of a thick
glass lens of the usual type.

How the rays of light are refracted
through the successive ridges or prisms
in the lens is shown in the diagram. As
the circular ridges or prisms approach
the outer edge of the lens their angle
becomes steeper, whereas toward the
center of the lens the prismatic ridges
flatten out until they are nearly flat.
In this manner the lens is able to pick
up rays of light from all angles and
redirect them beyond the lens to form
an enlarged (virtual or apparent) im-
age, which is viewed by the observer.

The magnifying element of the screen
is formed from a sheet of thin plastie,
into which hundreds of the prismatic
grooves are pressed. In the assembly
there is a green filter which eliminates
glare, together with protective outer
sheets of plastic (Plexiglas), the whole
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crocus cloth. Now assemble the tube
sockets, terminal boards, ete, to the
plate, but leave out the i.f. coils. Solder
in the resistors, capacitors, heater
chokes, and jumpers, following closely
the partial layouts and referring to
the schematic. Solder the decoupling
resistors and capacitors on the rear
from board to board, continuing until
the wiring is completed. Wire in the
cathode trap, install and wire the leads
from the i.f. coils, and the i.f. strip is
complete. Recheck the wiring and sol-
dered connections.

unit being sealed at the edges. When
used with a 10-inch television tube, the
image can be enlarged up to the size
normally received on a 16-inch-diameter
tube.

Plastic lenses of this type are made
by cutting ridges into a brass or other
suitable metal mold, which is heated
and pressed into the plastic sheet. The
grooves are very fine in some parts of
the lens, running as high as 200 or more
to the inch. The circular rings or
grooves can be seen when looking at
the screen; but when placed in front of
a TV picture tube, the lines are not
visible, because of the smoothing out or
resolving effect of the overlapping rays
of light.

These new flat plastic lenses are de-
signed for gathering the light from a
given source, such as the bright image
on a TV picture tube, and are not
suited for use as projection lenses.
They do have the valuable property of
spreading the light evenly across the
field of vision. A defect met with in
many simple lenses, that of spherical
aberration, is thus practically elimi-
nated in the new thin plastic lenses.

The Magna-Screen is mounted in a
neat wooden frame and comes in three
sizes: 8 x 10 inches for sets with 7-inch
tubes, 9 x 12 inches for 7- and 10-inch
tubes, and 11 x 16% inches for sets with
10- and 12-inch tubes. The brackets sup-
plied with the lens permit using it on
any table set, and it is available
mounted on a floor stand for use with
console TV receivers.

The Magna-Screen is made of Rohm
& Haas Plexiglas, an optically-clear,
extremely strong, light-weight acrylic
plastic, by the Plastic Division of the
Willson Camera Co.
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The two-tube tuner will be deseribed
in the next installment of this series of
articles.

Parts list for I.F. Strip

Resistors: 1—36,000, 5—1.000 ohms, | watt; 2—10,000,
1—7,500, 1—6 800 3—3,300, 1—2,700, |—2,200, 3—470,
1—150, 3—22 ohms, !/; wait.

Capacitors: 1—0.25, 2—0.1, 3—.01 uf, 450 volts,
paper; 2—.0047, 4—.0033, {— 003, 5— 00025 uf, mica;
1—.00002, 2—.00005, 1—.00005!1, |—.000075 uf, cera-
mic.

Miscellaneous: 4—sockets (octals for 6AC7 or 7-pin
miniatures for 6AG5 i.f. amplifier); sheet of 3/16-
inch laminated bakelite, permeability-tuned coil
forms, spade lugs, eyelet-type soldering lugs, hoakup
wire, etc.
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lcations and ability. These doubts
onfirmed when the FCC engineer
istigates the case and the technician
alled back—on the engineer’s advice
to install a wavetrap or make some
her modification which removes the

The consumer eannot avoid the cor-
rect conclusion that the technician
should have been able to diagnose the
condition and correct it, and feels, justi-
fiably, that he is paying for inferior
servicing.

From a long-range view, this type of
servicing does not benefit the television
industry nor does it encourage set
owners to renew servicing contracts.

Except in extreme cases, it is the
responsibility of the service technician
to clear interference. If he is not able
to do so, the matter should be referred

* Radio Engineer, Federal Communications
Commission, New York, N, Y.

DIATHERMY
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WIRELESS
TELEGRAPHY

By WILLIAM L. KISER*

direct "to the receiver manufacturer.

Two types of interference to tele-
vision reception cause difficulty for the
service technician. These are inter-
ference of the same frequency as that
on which the program material is tele-
vised, and interference of a frequency
different from that of the television
carrier.

In the first type, the interference can
be cleared only by suppressing or elimi-
nating it at the source. In the second
type, the interference can be cleared
only by modification of the set.

Most complaints received at the New
York Federal Communications Commis-
sion office are due to the second variety.

I.f. and image interference

As in all superheterodyne -circuits,
there are three frequencies to contend
with: the frequeney to which the re-
ceiver is adjusted (and the only fre-.
quency in which the user is interested),.
the image frequency, and the interme-
diate frequency. The latter two some-
times prove to be a headache in design
and service.

For instance, the image frequency
for channel 2 on most receivers is be-
tween 102 and 107 me. Frequencies be-
tween 88 and 108 mc are assigned ex-
clusively to FM broadcasting stations.

Point-to-point radiotelegraph serv-
ices are assigned to frequencies in the
lower part of the i.f. band. If the re-
ceiver is insufficiently shielded, these
signals may cause interference. .

Interference due to poor image re-

RADIO-ELECTRONICS for
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jection is continuous and is observed
only on certain channels. Interference
due to poor i.f. rejection may be con-
tinuous or intermittent and can be ob-
served on all channels.

A mistake made by many technicians
is taking the receiver back to the serv-
ice shop. Not only is it a waste of time
and money, but the receiver rarely can
be correetly adjusted to reject inter-
ference unless the adjustment is made
while the interference is taking place.
A communications receiver capable of
tuning through the intermediate fre-
quencies is ot zreat assistance to the
technician when servicing a receiver
which is being interfered with because
of poor i.f. rejection. First, it will tell
him whether or not the interfering sig-
nal is in or near the i.f. band, and,
second, whether the receiver requires
i.f. traps or added shielding, if the
signal causing the interference is being
transmitted on or near the i.f.

Poor locations

The service technician who agrees
to service receivers installed in close
proximity to the transmitting sites of
point-to-point radiotelegraph stations
is in for a lot of trouble, since some of
the transmitters at these sites are op-
erating on frequencies in the lower part
of the i.f. band and have power outputs
ranging between 1 and 50 kw. Special
shielding and trapping often help, and
a highly efficient antenna and well
matched transmission line are necessi-
ties. Trapping is rarely completely ef-
fective, however, because most of these
transmitters use beamed transmission
and change power output or shift fre-
quency at unannounced intervals to
take advantage of propagation condi-
tions. Reception in such areas is hardly
ever perfect, despite all precautions.

Interference from signals on the tele-
vision station frequency may be due to
radiation from the local oscillators of
nearby television receivers or to har-
moniecs of FM receiver oscillators. In-
dustrial r.f. heating apparatus and
medical diathermy equipment ecan give
trouble in this way too, but those sig-
nals are rapidly disappearing into one
of the three assigned “noise” bands.

Ideally no receiver should radiate,
but nearly all do, some more than others.
Since the worst interference from other
sets occurs in thickly populsted areas,
especially in apartment houses, this
type of interference might be classified
as resulting from a poor location.

The problem of eliminating it is one
for the manufacturer, not ordinarily
for the technician. However, it usually
saves time and confusion if the tech-
nician at least locates the source of the
trouble for his customer. The offending
set can usually be identified by making
simple on-off tests with nearby re-
ceivers. Sometimes a slight reorien-
tation of the antenna helps.

The "amateur alibi"

The first thought of many technicians
and set owners who know of an am-
ateur in the neighborhood is to blame
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all interference on him. It cannot be
overemphasized that the amateur is to
blame only when he is transmitting ex-
cessive harmonies or other spurious
emissions that are on the same fre-
quency as a local television station and
thereby cause harmful interference
when the complainant’s receiver is
tuned to that frequency.

In spite of this, amateurs with 60
and 70 db of harmonic attenuation are
being taken to task every day. It has
been the observation of Commission en-
gineers that most amateurs are willing
to cooperate with both the consumer
and the service technician. However, in
some cases, this cooperation is pre-
cluded when the consumer is informed
by the serviceman that the interference
is due entirely to the operation o£ the
amateur station. Investigations by
Commission engineers, have time and
again proven conclusively to the set
owner that the amateur is operating
within his rights and that the apparent
interference is due to inadequate design
features in the television receiver.

The first TVI complaint may serve
to inform the amateur of his rights.
In a typical case, a TV antenna 10 feet
from a 10-meter ham antenna carried
TVI down to the receiver. The ham was
notified. He and the service technician
got together. With transmitter on-off
tests the technician found that most of
the interference could be eliminated
with a high-pass filter attenuating all
frequencies below the TV bands. Addi-
tion at the receiver of a trap adjusted
to the amateur’s fundamental frequency
completed the job. The amateur will
usually cooperate with technicians in-
vestigating complaints in nearby re-
ceivers. But he knows that the respon-
sibility is mnot his if he has reduced
harmonics and spurious emissions from
his transmitter to the extent that they
do not cause interference on the same
frequency as that of a local television
station. He is not obliged to conduct
further tests. Nor is he to be blamed
if his irritation at the number of future
unfounded accusations causes him to
lose patience and refuse any aid at all.
That is one excellent reason for making
a genuine investigation of the interfer-
ence source and not jumping at the
nearest “easy’” solution.

Some service technicians attempt to
analyze the causes of interference by
telephone conversations or calling at the
customer’s home at times when the in-
terference is not observed. The only
way to make a proper analysis is to
observe the interference while the re-
ceiver is installed in the consumer’s
home. This may involve working eve-
ning hours in some cases, but it will
certainly reduce the number of future
service calls during the day.

Some conclusions

A very large part of the whole inter-
ference problem lies right in the lap
of the manufacturers. It is not a mat-
ter of “blame” as such, for few re-
ceivers have been deliberately designed
poorly. By the standards of other types
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of home radio equipment, TV sets in
general are well made. But interference
makes a much bigger impression on the
eye than it does on the ear-—a fact that
calls for higher future standards.

It is possible to design a receiver that
will reject all interference not on the
same frequency as the desired -station.
For reasons of cost and because the
amount and degree of interference was
perhaps underestimated, manufacturers
have erred somewhat on the side of in-
sufficient rejection. That this is recog-
nized by the manufacturers themselves
is evident in the improvements in re-
ceivers during the last year.

There are upward of 1,000,000 tele-
vision receivers in the United States,
and there will probably be twice this
number in another year. This is a tre-
mendous field for television sales and
service and to service television re-
ceivers properly will require fast and
efficient servicing personnel.

It is hoped that the interference
problem may be alleviated to some ex-
tent by the tremendous and continued
improvement in receiver design made
by certain companies on their later
models as compared to the receivers on
the market a year or so ago.

TELEVISION DX REPORTS

Apparently propagation conditions
have not been favorable to long-dis-
tance television reception. Just three
letters reporting genuine dx have ap-
peared in response to our queries in the
November issue.

One is a copy of a report written by
H. A. Wenzel of Quiney, Ill., to KPIX,
San Francisco, Calif., reporting recep-
tion on the evening of May 20, 1949.
The signal from KPIX was almost as
strong as that from KSD-TV in St.
Louis, Mo., about 100 miles from
Quiney, which Mr. Wenzel watches
regularly. Other distant stations were
also unusually strong on that night, but
none could be identified. The receiver
was a Motorola VT-107.

Paul O. Kirikamm, WNBK video en-
gineer, Columbia Station, Ohio, sent in
a log showing frequent reception of sta-
tions over 100 miles away and of two
over 1,000 miles distant. Both of the
latter were heard on May 21, 1949. One
was KLEE-TV, Houston, Tex., 1,325
miles away; the other was WKY-TV in
Oklahoma City, Okla., at a distance of
about 1,200 miles. Reception was good
to fair in both cases. The antenna was
a picture-wire folded dipole on a wooden
crossarm, 50 feet above ground. Inter-
estingly, Mr. Kirikamm adds a note
that he installed a commerecial folded
dipole and reflector in July, after which
about 90% of his former dx reception
disappeared! His receiver is a 10-inch
Emerson.

A report from W. W. Wilecox in Rich-
mond, Va., tells us that he picked up
WKY-TV, Oklahoma City, Okla., on
June 22, 1949. A Western Auto antenna
was used with a Truetone receiver. He
reports, too, reception of WMCT, Mem-
phis, Tenn., and stations in Baltimore,
Washington, D. C., and Pennsylvania.
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a 630-Type TV Set

FILTER
CHOKE

CONTRAST

Photo of the parts under the chassis with some of the major parts pointed out.

IKE so many experimenters I've
never been completely satisfied
with standard radio sets. Every
one I've ever bought wound up

with numerous *‘improvements,” some
of which actually improved and others
—well, they were fun doing. Television
hasn’t changed things for me. After
having used a TV set of the 630 type
for several weeks, that old feeling re-
turned. I had to make improvements!
Before muttering “gilding the lily,”
let’s take a look at the 630. It’s a good
set, no doubt about it. But it has some
weaknesses.

First of all, the 10-inch tube is a

little too small for viewing comfort.
So we decided to replace it with a
16AP4. This meant 12,000 to 13,000
volts in place of the existing 9,000-volt
high-voltage supply. It also meant
modification of the vertical and hori-
zontal sweeps to produce a picture with
a maximum size of 14% by 11 inches.

Another bad omission in the 630 is
automatic gain control (in effect, auto-
matie contrast control) the video equiv-
alent of sound radio’s a.v.e. Automatic
gain control (a.g.c.) means less fiddling
with the contrast control as you tune
from station to station and a great
reduction in flickering or blinking of

How to add a larger tube,

a.g.c., and a better a.l. section

By M. HARVEY GERNSBACK

the picture when airplanes are flying
nearby—an effect caused by reflection
of TV waves from the plane’s surface.
We decided to add a.g.c. to our set,

A third shortcoming of the 630 (like
most TV sets) is its audio amplifier.
The sound output is little better than
that of an a.c.-d.c. table radio. We de-
cided to add a 12-inch speaker and re-
vamp the audio stages to incorporate
a large amount of negative feedback.
This would bring the audio system up
to the capabilities of the FM sound i.f.
and discriminator circuits of the 630.

As a final touch we decided to add a
6AL7-GT tuning indicator tube to make
proper setting of the fine tuning con-
trol easy.

Adding the 16AP4

There are several ways to raise the
high voltage to 12,500 volts. Several
parts manufacturers make horizontal
output transformers for this purpose.
Some require the use of an extra 1B3-
GT high-voltage rectifier in a voltage-
doubler eircuit. We decided to use one
of the newer units which develop the
high voltage without the use of a
doubler and its extra rectifier. The unit
(a Guthman 77J1) is a new develop-
ment in powdered-iron-core transform-
ers. Although the manufacturer pro-
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Fig. 1—This diagram shows the changes made in the horizontal sweep, high-voltage, and focusing ecircuits of the 630.

vides an instruction sheet for connect-
ing this unit, other circuit changes had
to be made to get the proper high volt-
age and sufficient horizontal sweep. The
revised circuit is shown in Fig. 1. The
changes are indicated in color in the
diagram. Where values have been
changed, the old is shown crossed out
and the new printed in color. The value
of the 680-uuf capacitor in the hori-
zontal drive control circuit is critieal.
Small changes affect horizontal linear-
ity at the edges of the picture and also
have a considerable effect on the maxi-
mum value of the high voltage. In my
set the proper value was found to be
600 puf. The 10-ohm resistor in series
with the horizontal centering poten-
tiometer permits proper horizontal cen-
tering. Replacing the old 20-ohm po-
tentiometer with a 30-ohm unit will
have the same effect. However, it is dif-
ficult to remove the old unit.

The 16AP4 uses the same socket as
the 10BP4. The only change in socket
wiring is to return the lead from pin 10
to the slider on the height control as
shown in Fig. 1. The 12.5-kv lead con-
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Fig. 2—This é.g.c. cireuit improves the performance of 630-type chassis.

nects to the metal cone of the 16AP4 at
its lip. If you use one of the vinyl in-
sulating sleeves made to cover the tube,
° connect the high voltage to the snap-on
connector on the sleeve and fold the
sleeve contact strip over the lip of the
tube. The tube may be mounted on the
chassis by using one of several special
brackets made for the purpose.
The new horizontal output trans-
former will not work with the old width
control coil. A special matching width
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Fig. 3—Revisions for contrast control
circuit. Colored parts were eliminated.
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control coil comes with the transformer.
Because of the short 1B3-GT filament
leads on the transformer, we had to re-
mount the 1B3 socket after rotating it
90 degrees. Originally it mounted on the
wall of the high-voltage cage. It now
mounts on the chassis.

Mount the 500-uuf capacitor, shunt-
ing the 1B3-GT in the same position as
the oid 500-uuf unit it replaces, if space
permits. The second 500-uuf capacitor
is mounted close to the first. We drilled
a hole in the chassis just large enough
to insure a tight fit for its rod terminal,
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Fig. 4—Inverse feedback improves the sound; indicator makes tuning easier.

which we soldered to the underside of
the chassis. All other connections to
these capacitors are made with small
clips. Be sure to leave at least 1 inch of
clearance between the high-voltage
points and surrounding objects. Avoid
pointed contacts on high-voltage lines.
They can cause troublesome corona and
arcing.

Vertical sweep changes

The only changes in the vertical sweep
circuit are to change the 56,000-ohm re-
sistor in series with the height control
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to 100,000 ohms (see Fig. 1), the 2,700-
ohm (1,800 in some sets) fixed cathode
bias resistor of the 6K6 vertical output
tube to 1,500-ohms, and the 10,000-ohm
6K6 plate dropping resistor to 1,000
ohms.

The 16AP4 requires a more powerful
focusing coil. Use one similar to the
RCA 202D2 which has a d.c. resistance
of 470 ohms. See Fig. 1 for changes in
resistors associated with the focus coil
circuit.

The A.G.C. system

The a.g.c. system (Fig. 2) is a modi-
fication of the circuit used by RCA in
more expensive versions of the 630 (the
8TV41 and the 648PTK). The carrier
amplitude of a TV transmitter varies
with changes in picture content, so an
ordinary a.g.c. operating to maintain a
constant carrier amplitude (as in radio
a.v.c. systems) is not suitable. However,
the peaks of the synchronizing pulses
which accompany all TV transmissions
are at a uniform maximum amplitude
level corresponding to 1009% modulation
(the so-called blacker-than-black level
of video signal). These peaks can there-
fore be used to operate a video a.g.c.

Part of the video i.f. is tapped off the
second video detector and rectified by
the 1N60 crystal which operates as a
peak rectifier at the horizontal sync
frequency (15,750 cycles). Its rectified
output is thus proportional to the peak
carrier amplitude of the received signal.
If the signal fades, the rectified output
decreases; if it increases in strength,
the rectified voltage increases. This rec-
tifier will also rectify the peaks of noise
pulses in the same way. Thus a noise
burst could cause the a.g.c to function,
reducing gain and blanking out the pic-
ture. To reduce this effect the diodes of
the 6AT6 are connected as a two-stage
noise limiter or clipper. To further pro-
tect against noise pulses the rectified
d.c. goes through an integrating net-
work (in effect a low-pass filter) made
up of the 470,000-ohm resistor and the
0.25-pf capacitor in the grid circuit of
the 6AT6. The d.c. output from the in-
tegrator is too small to be used to con-
trol the if.-r.f. gain. In addition, the
voltage becomes more positive with in-
creasing signal strength. For a.g.c. it
is amplified and inverted by direct
coupling to the 6AT6 triode grid. The
6AT6 operates with its cathode at about
—100 volts and its plate between 0 and
—-33 volts, depending on received car-
rier strength. This voltage is used to
control grid bias of the r.f. and i.f. am-
plifiers.

With a weak signal the 6AT6 cathode
bias causes it to operate with almost no
plate current. Consequently there is
little voltage drop across the 68,000-and
27,000-ohm plate load resistors and the
plate is nearly at zero potential. The
available r.f.-i.f. bias control voltage is
also nearly zero. In the presence of a
strong signal the rectified output of the
1N60 opposes the 6AT6 fixed bias, caus-
ing plate current flow and a voltage
drop across the plate load resistors. The
6AT6 plate goes increasingly negative

as signal strength increases. This nega-
tive voltage is applied to the grids of
the r.f. and i.f. amplifier tubes to con-
trol gain.

The r.f. amplifier uses a 6J6 triode
while the i.f. video amplifier uses 6AG5H
variable-mu pentodes. Because the con-
trol-grid characteristics of these two
types are not the same, the bias volt-
ages applied to them must be different.
For maximum signal-to-noise ratio on
weak signals, the r.f. bias should be
held at zero for all signals below the
level which causes overloading of the
first i.f. amplifier. This is the reason for
the inclusion of the 1N34 and the con-
nection of the r.f. bias return to B-plus
(135 volts) through the 1.2-megohm
resistor. This resistor establishes a
bucking delay-bias voltage on the r.f.
bias bus which holds the rf. grid at
zero until the signal has increased a.g.c.
bias sufficiently to overcome the delay
voltage. Thereafter the r.f. bias in-
creases with the drop across the 6AT6
plate load. The i.f. bias bus is connected
in the 1N34 circuit. On weak signals
the 1N34 cathode (which is at the same
potential as the 6AT6 plate) is positive
with respect to its plate and does not
conduct. The i.f. bias then follows the
variations in 6AT6 plate voltage. When
the received signal exceeds a certain
value, the 1N34 cathode becomes more
negative than its plate. The 1N34 then
conducts, causing a voltage drop in the
series 100,000-ohm resistor. This drop
limits the maximum value of i.f. bias
developed to about -3 volts at even the
strongest signal inputs. The r.f. bias is
not limited in this way and increases
with increasing signal strength to a
maximum of about -6 volts. Fig. 3 shows
the 630 contrast control circuit before
the modication with removed parts
shown in coler.

Germanium diodes are used in the
a.g.c. circuit to avoid adding another
tube socket to the set and to eliminate
additional heater current drain on the
set. The pictorial details A and B show
placement of the new wiring and
parts for the added a.g.c. circuit. Since
the 6AT6 a.g.c. amplifier is an extra
tube, one tube had to be eliminated
from the original 630. The 6AL5 video
detector and d.c. restorer was replaced
by two germanium diodes. Two 1N34’s
can be used with little reduction in per-
formance although we used a 1N60 de-
tector and a 1N38 d.c. restorer.

The old dual volume-contrast control
is converted to a volume-tone control
(an RCA dual control No. 74048 from
a 9T270 receiver is the replacement).
The single brightness control is re-
placed with a dual contrast-brightness
control (ancther RCA replacement part,
No. 71971 from a 648 PTK receiver). 1f
these controls are not available, use in-
dividual controls. The values of R1 and
R2 are critical. If possible, measure
voltages with a v.t.v.m. after wiring is
completed. With the set operating, but
no signal coming in, r.f. bias should be
about ~23 volts with contrast at mini-
mum and zero with contrast at maxi-
mum. The i.f. bias should be —6.8 and
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-1 volts and 6AT6 plate voltage —33
and -0.3 volts at minimum and maxi-
mum settings, respectively, of the con-
trast control.

L185 must be realigned after the al-
terations are completed. If a sweep gen-
erator and ’scope are not available, feed
in an AM signal of exactly 23.4 me at
the antenna terminals with selector set
for channel 13. Connect a v.t.v.m. across
the 4,700-ohm load of the 1N60 video
detector. Adjust 1185 for maximum
output.

The audio system

The revised audio amplifier is shown
in Fig. 4. Power output is unchanged;
but frequency response is flattened to
within 1 db from 100 to 12,000 cycles,
and distortion is reduced by a factor of
10 to 1 through use of 20 db of negative
feedback between the speaker voice coil
and the first a.f. stage cathode. The
large amount of feedback reduces audio
gain to one-tenth of its original value.
To make up the lost gain, the 6AT6
first audio stage is replaced with a
6AUS6 pentode using cathode bias. (Save
the 6AT6 for the a.g.c. amplifier.) The
values of coupling capacitors and grid
resistors are also changed to improve
frequency response.

A new and larger output transformer
(a Peerless S-472-X) was added to im-
prove tone quality. The unit was a com-
promise between a high-quality trans-
former and a cheap replacement type.
If the audio amplifier squeals after the
rewiring is completed, reverse the pri-
mary leads of the output transformer
to change the phase of the feedback.
The original speaker was replaced with
a 12-inch, permanent-magnet speaker
with a 4-ohm voice coil. The field coil of
the old speaker had been used as the
set’s filter choke. A heavy-duty, 25-ohm,
open-frame choke mounted on one wall
of the chassis replaced it. The last
change in the a.f. system was to elimi-
nate the two parallel 2,200-ohm re-
sistors in the 6K6 B-plus line and re- °
turn the B-plus line to the low-voltage
side of the filter choke instead of to the
5U4-G cathodes. This change reduced
hum markedly. An optional addition is
the tone control shown in the schematic.
This is a simple high-cut affair.

While the improved audio is not a
high-fidelity system, it’s flattened fre-
quency response and greatly reduced
distortion puts it in the “near high-fi-
delity”’ class within the limits of its 2
watts of output. And it’s a tremendous
improvement over the original.

Tuning eye

As a final touch we added a 6AL7-GT
tuning-eye tube to the sound i.f. sys-
tem (see Fig. 4). This tube gives visual
indication when the fine-tuning control
is properly adjusted for best sound.
The tuning indicator is in the sound
channel because sound tuning is sharper
than video tuning.

With all these changes, the old 630
can stand up to most 1950 receivers
and look down on the audio channels
of many.

RADIO-ELECTRONICS for
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ODAY’S television receivers have

two principal systems of obtain-

ing a sound i.f. The older- (and

still conventional) method is to
beat both sound and video carriers
against the local oscillator signal and
obtain separate intermediate frequen-
cies, each to be amplified by its own i.f.
strip. From the mixer on, in other
words, there are really two separate
receivers.

The newer intercarrier system offers
a saving in the total number of stages
in the set and greatly reduces the bad
effects of oscillator drift. It is based
on the fact that all channels have video
and sound carriers exactly 4.5 me
apart. The principle is to treat the
video i.f. carrier as a “local oscillator”
and to beat the audio i.f. carrier
against it to obtain a 4.5-mc difference
frequency. Since the 4.5-mc interval is
wholly controlled by the expensive and
precise circuits of the transmitter (of
which the FCC requires great accu-
racy), the 4.5-mc beat is always ex-
actly 4.5 mc; and, provided the re-
ceiver is accepting the television signal
at all, it is impossible to detune the
audio by local-oscillator drift or mis-
handling of controls.

The diagram of Fig. 1 compares the
two systems in convenient block form.
For illustration, let us assume the re-
ceiver is tuned to channel 2.

The 55.25-mc video carrier and the
59.75-me sound carrier enter the re-
ceiver, go through the r.f. amplifier,
and enter the mixer, where they beat
with the local oscillator. So far, both
receivers are alike, which is shown by
placing the similar stages outside the
dashed enclosure.

In both receivers two beat frequen-
cies are obtained, the difference be-
tween the sound carrier and the oscil-
lator, and that between the video car-
rier and the oscillator. In the conven-
tional set (upper diagram), these two
beats are sent into separate i.f.-am-
plifier strings, one tuned to 25.75 mec
and the other to 21.25 mc. From the
first i.f. amplifier on, each section,
sound and picture, is treated as a sepa-
rate receiver.

The intercarrier scheme

The intercarrier receiver is a dou-
ble-superheterodyne as far as the sound
signal is concerned. The two r.f. sig-
nals pass through the r.f. amplifier and
mixer, just as in the standard set, and
beat against the local oscillator to pro-
duce the two i.f. signals. But here the
big difference begins.

Refer to the lower block diagram of
Fig. 1. Instead of entering two sepa-
rate i.f. strips, the two i.f. signals enter
a single i.f. amplifier. Its band width
is 6 mec (ideally) so that it can accept
both signals and all the desired side-
bands. The two i.f. signals are still
exactly 4.5 mc apart.

*Chief Technical Editor—John F. Rider, Publisher.
Inc., N.Y. Co-Author of FM Transmission end
Reception, Television—How it Works, and other
bocoks.
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TheoryandPractice

of Intercarrier TV

Part I-An explanation of
how intercarrier operates

By SEYMOUR D. USLAN*

After amplification, the two signals
reach the second detector. This is called
the video detector in conventional re-
ceivers, since it deals with the video i.f.
only; but in intercarrier it deals with
the sound signal as well, and is often
called simply the second detector.

This diode detector rectifies the two
signals and passes them to the video
amplifiers. The video i.f. is an AM
signal, so the detected result is the
composite picture signal, ready for
amplification and application to the
C-R-tube grid and the sync separators.
The sound i.f. is FM, however; there-
fore, rectifying it yields no audio signal.

A detector and a mixer are similar,
both being nonlinear circuit elements.
The two frequencies passing through
the second detector, the sound i.f., and
video i.f., mix and produce a beat note
equal to their difference, 4.5 me. This
4.5-mc signal is frequency-modulated
exactly the same as the original sound
r.f. and i.f. signals were. The frequency
of the beat at any instant depends on
the frequency of the video i.f. (con-

stant at 25.75 me) and of the sound

i.f. (21.25 me, frequency-modulated =+
25 ke).

A 4.5-mc trap removes the new 4.5-
me sound i.f. signal from the video fed

to the picture tube. The trap is usually
a double-tuned transformer, the sec-
ondary of which carries the 4.5 me FM
to a sound i.f. amplifier, after which
it is detected and the audio amplified
for the loudspeaker. Any small amount
of AM remaining on the sound FM
signal as the result of the mixing in
the second detector is removed by the
FM detector.

Carrier cmplitude relationship

The most important point about this
system is the required amplitude re-
lationship between the video i.f. and
the sound i.f. carriers at the input to
the video detector. The amplitude of
the FM sound i.f. carrier must be much
less than that of the video i.f. carrier
to have the 4.5-mc beat note contain
mostly FM and very little video (AM)
modulation.

When two unmodulated r.f. signals
are mixed and detected, the resultant
signal has frequency equal to the dif-
ference between the two and an ampli-
tude equal to that of the smaller signal.

Now suppose we mix an AM signal
and an unmodulated r.f. signal. This is
the heterodyning process used in AM
superheterodynes, where the local os-
cillator is the unmodulated signal. The

CONVENTIONAL SYSTEM
VIDED -55.25MC  SOUND-59.75MC
i e ——— ﬂ
REAWLL , MIXER Ul ] BT —={ VIDEO AMPL ! C-R TUBE
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Fig. 1—Block diagrams compare two systems. Receivers are tuned to channel 2.
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oscillator signal must be much stronger
than the input r.f. if the i.f. is to con-
tain approximately the same degree of
modulation as the r.f. carrier did. If
the oscillator is weak, the modulation
percentage of the resultant i.f. is low.
If the oscillator is very weak, the i.f.
may contain practically no amplitude
modulation at all.

In mixing an FM signal and un-
modulated r.f. the situation is very dif-
ferent. No matter what the relative
strengths of the signals, the beat note
is frequency-modulated to the same
degree as the input FM signal. That
means that variations in frequency of
any one signal in a mixing process will
result in the same frequency variations
in the beat. The amplitude of the beat
is, however, mainly dependent upon
the weaker of the two input signals,

AM VIDEO IF SIGNAL (25.75MC)
a

AR ARNANA

FM SOUND IF SIGNAL (21,25 MC)
b

ACVUAMAAAVAR AN

RESULTANT FM 4.5MC SOUND IF
4

Fig. 2—Video and sound i.f.s (a and
b) mix in the second detector to pro-
duce the 4.5-mc FM signal shown at c.

no matter which one is frequency-modu-
lated.

We now come to the process of mix-
ing the AM video i.f. and the FM
sound if. in the second detector. The
first object is to obtain a beat note
which is frequency-modulated to the
same degree as the original r.f. and
the 21.25-mc sound i.f. As demonstrated
a few paragraphs back, the only re-

Television

quirement is that the video i.f. fre-
quency remain constant, so there is
no problem here.

The second object is to keep the
4.5-mc beat note as free of AM as pos-
sible. The answer to this problem is to
keep the amplitude of the 21.25-me
sound i.f. low compared with that of
the video i.f. At the second detector of
an intercarrier receiver, the sound i.f.
is the equivalent of a local oscillator
signal and the video i.f. is the equiv-
alent of an AM signal in a broadcast
set. To reproduce the amplitude modu-
lation, the oscillator signal (or the
sound i.f. in this case) must be much
stronger than the incoming AM signal
(the video i.f. here). The sound i.f. is
actually made much weaker. As a re-
sult, little or none of the AM appears
in the 4.5-mc beat. The FM is still
there, of course, so the beat can be am-
plified and detected as a simple low-
frequency FM carrier.

Fig. 2 gives a rough picture of the
waves with which we are concerned.
At a appears the video-modulated AM
i.f. At b is the FM sound i.f.,, whose
amplitude is much lower. At ¢ is the
4.5-mc beat note. It is frequency-modu-
lated like the wave at b, and its ampli-
tude is approximately equal to that at
b, following the rule that the amplitude
of a beat depends on the strength of the
weaker of the two original signals. No-
tice that while the beat at ¢ has some
AM, there is not very much. What
there is will be washed out in the dis-
criminator or ratio detector.

I.f. response curves

Fig. 3 is a drawing of standard and
intercarrier over-all if. responses.
The right side slopes in the usual man-
ner and accounts for the video i.f. sig-
nal and its vestigial sideband. This is
the same for both receiver types.

Curve 1 at the left is found in the
video i.f. response of standard receiv-
ers. Traps tuned to the sound i.f. fre-
quency remove the unwanted signal
from the video channel, and curve 1
shows a sharp dip at the sound fre-

quency as a result of the traps. The
small peak at the left appears in most
receivers using traps.

Curve 2 is the standard intercarrier
response, in which the sound i.f. fre-
quency is greatly attenuated by the
slope of the response, but not trapped

Fi

"\Resomnr FREQ OF NEW TRAP (
VIDED IF CARRIER 25.75MC
SO cmmen A

FREQUENCY —>~

Fig. 3—Standard.receiver i.f. response
(1) and two for intercarrier (2 and 3).

out entirely. Standard i.f. transformers
need be broad-banded only a little more
than usual to include the sound fre-
quency, especially as its level must be
kept low to prevent the 4.5-me, sec-
ond-detector beat from being ampli-
tude-modulated.

Curve 2 has the disadvantage that
it is not symmetrical on either side of
the center frequency of the sound i.f.,
so that the FM is slope-detected, with
resulting distortion of both sound and
picture. To prevent distortion, the
sound i.f. amplitude must be limited to
from 5 to 7.5% of the picture i.f.

Curve 3 cures this fault by providing
a peak at the sound i.f. frequency.
Though the peak looks narrow, the
swing of the FM is only 50 ke, about
1% of the video bandwidth; therefore,
the peak effectively provides a flat-
top response for the sound signal. The
peak is obtained by inserting in the i.f.
amplifiers, a trap tuned slightly above
the sound i.f. The peak slightly below
trap resonance results from the same
tuned-circuit action that produces the
peak in curve 1. The amplitude of the
sound carrier can now be increased to
about 15% of the picture signal with-
out distortion, and the FM detector can
take care of the resulting AM on the
4.5-mc sound beat.

TRANSMISSION-LINE CONSTANTS

OLID-DIELECTRIC co-axial and

polyethylene-ribbon transmission

lines are rapidly replacing open-

wire types used in connecting an-
tenna systems to receivers and to trans-
mitters running up to 1 kilowatt input.
These types of lines are used almost
exclusively on television and FM re-
ceiving antennas. This is particularly
true where the slight increase in trans-
mission loss is overshadowed by ease of
installation and added flexibility. They
are also used as filters, wavetraps, im-
pedance-matching devices, delay lines,
and attenuating circuits.

By ROBERT F. SCOTT

Commercial transmission lines are
currently available, with impedances of
35, 50, and 70 ohms in single-conductor
types; 75, 90, and 300 ohms for twinax
and twisted-pair types; and 75, 150,
and 300 ohms for ribbon types.

The characteristics or surge imped-
ance of a single-conductor co-ax or rib-
bon line is determined by its inductance
and capacitance. Both these factors are
governed by the diameters of the con-
ductors and the spacing between them.
The impedance of twinax or two-con-
ductor types is much more complex be-
cause the diameters of the inner con-
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ductors, the diameter and dielectric
constant of the insulating material, the
center-to-center spacing of the inner
conductors, the ratio of the dielectric
diameter to conductor spacing, and the
ratio of the conductor spacing to con-
ductor diameter are all governing fac-
tors.

Electromagnetic waves are slowed
down from their normal 186,000 miles-
per-second velocity when they pass
through solid dielectrics. Therefore, a
single cycle of a given frequency will
not travel as far on an insulated trans-
mission line as it would on a line in
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free space during the same perind of
time. For this reason, one wovei...gth
at any given frequency will be shorter
on an insulated transmission line than
on a line in free space. Because it is
often necessary to cut a transmission
line to a given wavelength, we must

ELECTROSTATIC SHIELD,y  ,~OUTER SHIELD __

TUNED CIRCUIT VTV M

I__
| 0sC 100 |00;,.:_ ~=210 :
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ALL CAPACITOR VALUES IN puf UNLESS NOTED K=I000

This circuit measures velocity factor.

know the relationship between actual
physical wavelength and the electrical
wavelength. Manufacturers of various
types of transmission lines have sim-
plified calculations for the user by com-
paring the velocity of electromagnetic
waves through the dielectrics they use
to the velocity of waves in free space.
This ratio, expressed as a percentage,
is called the velocity factor or velocity
of propagation.

The circuit shown in the diagram was
developed for measuring velocity of
propagation (V.P.) in transmission
lines. This device, deseribed in detail in
the July, 1946, issue of Electronics, con-
sists of a 95~105-me oscillator and a
v.t.v.m. resonance indicator. The oscilla-
tory circuit consists of L1 and its shunt
capacitors. The indicator has a similar
tuned circuit ganged to that of the os-
cillator. The bottom end of L2 is open
and connected to a receptacle for the
transmission line to be tested. The cir-
cuits are designed to track but they do
not do so until the lower end of L2 is
returned to ground by shorting the re-
ceptacle. When a transmission line is
connected to the receptacle, it will have
negligible impedance when it is an odd
number of quarter-wavelengths long at
the oscillator frequency. The velocity
factor V.P., in percent, is then equal to
2/3f, where f is the test frequency. For
example: If a 1%-meter length of co-
axial line resonates at 97.5 me, V.P. =
24 X 97.5 me = 65%.

According to Bach (“The Trombone
T,” CQ, March and April, 1947), the
electrical and actual physical wave-
lengths are equal when the currents in
the two conductors are in phase; as in
a folded dipole. When they are out of
phase, as in a matching stub or trap,
the electromagnetic field passes through
the dielectric and the physical length is
reduced by the velocity factor.

Because insulated transmission lines
are becoming more popular as new de-
vices are developed and wew applica-
tions found, two tables have been pre-
pared giving pertinent characteristies
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of most of the available types of cables.
Table I lists characteristics of the RG-
/U co-axial cables. The velocity-of-
propagation factor is 65% for RG-21,/U
attenuating co-ax and 65.99% for the
others. Capacitance ratings in micro-
microfarads per foot and attenuation in
decibels for each 100-foot length will
prove valuable in selecting cable for a
particular job. Conductor and outside
diameters are given as an aid to identi-
fying unmarked cables. The color of the
jacket may be a useful factor in iden-
tifying unmarked co-axial cable. Black
jackets are used on RG-5/U, -8/U,
-11/U0, -13/U, -15/U, -22/U, -34/U,
-57/U, -58/U, -58A/U, -59/U, and
-62/U; grey on RG-6/U, -9/U, -9A/U,
-10/U, -12/U, -14/U, -17/U, -18/U,
-19/U, -20/U, -21/U, -42/U, and -74/U;
while RG-29/U, 54A/U, -55/U, and
-71/U have brown or natural polyethy-
lene outer jackets. Table II covers the
popular types of ribbon-type lines.
Most observers have probably won-
dered why some polyethelyne insulation
is almost clear or milky-white and other
types are dark brown. We found the
answer in the July, 1949, issue of Am-
phenol Engineering News. Ultra-violet
rays from the sun cause natural polye-
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thelyne to become suntanned so it begins
to crack and break up. After blue, red,
black, brown, and orange pigments were
used, the present brown was found to
have the lowest power factor and will
stand up better than the other types
tested, for a period of approximately
15% months. After this time, the line
begins to crack and should be replaced.
Natural polyethelyne has a lower power
factor than the brown type when it is
first put into service, but the brown is
better after two or three months and
remains so for its life span of approxi-
mately 16 months.

The choice of co-axial or ribbon-type
transmission lines depends on a num-
ber of factors. For example, co-axial
lines are recommended as TV lead-ins
when the line passes through a high-
noise area. The type of cable matters
little in strong-signal areas so long as
its impedance is correct. In fringe
areas it will be necessary to select the
cable with the lowest attenuation fac-
tor. Obviously, if it is necessary to in-
sert a specified amount of loss in a
52-ohm line, all you need do is insert a
length of RG-21/U cut to give the
desired amount of attenuation at the
center frequency.

TABLE
| Loss in Decibels Per 100 Feet
Imp. RG- Cap. Center 0.D.
(Ohms)| /U [ ( Ft.f) cond. | (inches) Megacycles
uul |

| 1 4 8 | 60 | 100 | 200 | a0
3/ | 83 35 #10 0.450
51 9,9A| 30 7=-21 0.420 | 0.130 | 0.295 0.450 1.000 1.50 | 2.10 | 3.30 | 4.50
52 10 295 7-21 0.425 | 0.130 | 0.295 | 0.450 1.000 1.0 | 2.10 | 3.30 | 4.50
52 8 2.5 7-21 0.405 | 0.130 | 0.295 0.450 | 1.000 1.560 | 2.10 | 3.30 | 4.50
52 14 28.5 #10 0.545 | 0.80 0.180 0.290 | 0.635 1.00 | 1.40 | 2.15 3.35
52 17 29.5 0.188 0.975 | 0.038 | 0.100 | 0.155 0.380 | 0.60 | 0.85 1.30 | 2.10
52 | 18 29.5 0.188 0.945 | 0.038 | 0.100 | 0.155 0.380 | 0.60 | 0.85 1.30 | 2.10
52 19 29.5 0.250 1.120 | 0.030 | 0.078 0.122 | 0.300 | 0.49 0.70 [ 1.10 1.75
52 20 29.5 0.250 1.195 0.030 | 0.078 0.122 | 0.300 0.49 | 0.70 1.10 1.70
52 58A 28.5 7-29 0.195 |
52 74 29.5 #10 0.615 | 0.080 | 0.180 | 0.290 | 0.635 | 1.00 | 140 2.15 | 3.35
52.5 5 28.5 #16 0.332 | 0.200 | 0.440 0.650 | 1.370 | 2.00 | 2.65 3.85 | 5.60
53 21 29.0 #16N 0.332 1.300 | 2.650 | 3.800 "800 | 11.60 | 14.00 | 20.00 I 34.00
53.5 | 29 28.5 #20 0.184 0.240 | 0.560 | 0.880 1950 | 3.00| 4.10| 6.20 | 9.50
53.5 | 55 28.5 #20 0.206 0.240 | 0.560 | 0.860 1.950 | 300 4.10 | 6.20 | 9.50
53.5 | 58 28.5 #20 0.195 0.240 | 0.560 | 0.869 1.950 | 3.00 | 4.10 | 6.20 | 9.50
58 54A 26.5 7=0152 0.250 }
n 34 21.5 7=21 0.626 | 0.115 | 0.270 | 0.410 | 0.940 1.40 190 | 2.85 | 4.35
72 serr 215 #9 0.870 | 0.020 | 0.058 | 0.100 | 0.275 [ 0.46 | 0.70 1.15 | 2.00
73 59 21 #22CW 0.343 0.260 | 0.590 | 0.880 900 | 2.80 | 3.75| 5.60 | 8.30
74 13 20.5 7-28T 0.420 | 0.115 | 0.270 | 0.410 | 0.940 1.40 | 1.90 | 2.85 | 4.35
75 n 20.5 7-26T 0.405 | 0.115 0.270 | 0.410 | 0.940 | 1.40 | 1.90| 2.85 4.35
75 12 20.5 7-26T 0.475 | 0.115 | 0.270 | 0.410 | 0.940 140 | 1.90 | 2.8 | 4.35
78 8 20 #21CW 0.332 0.200 | 0.440 | 0.650 | 1.370 | 2.00 | 2.65| 3.85 | 5.60
78 15 20 #21CW 0.545 | 0.080 | 0.200 | 0.310 | 0.730 1.10 1.50 | 2.40 | 3.65
93 62 13.5 #220W 0.242 | 0.280 | 0.570 | 0.810 1.600 | 2.30 | 3.05| 4.40 | 6.30
93 7 13.5 #22CW 0.250 | 0.280 | 0.570 | 0.810 | 1.600 | 2.30 | 3.05 | 4.50 | 6.30
95 22 16.0 had 0.405 0.220 | 0.500 | 0.750 1.700 | 2.50 | 3.40 | 5.20 | 8.30
95 57 17 hid 0.645 0.180 | 0.410°| 0.620 [ 1.400 | 2.13 2.90 ( 460 7.30

All cables have velocity factor of 65.8%, except RG=21/U. CW--Copperweld.

Notes: '—Spaecial attenuating cable. Velocity factor 65%,. ****—Amphsnol number 21-125.

N—Nichrome conductor.
T—Tinned copper.

***—Twin conductors; each seven strands of .0152-inch copper.
**—Twin conductor: each seven strands of No. 21.

TABLE I
RIBBON-TYPE TRANSMISSION LINES

A | Loss In Decibels Per 100 Feet
mph-
Imp enol V.P. | Max.
(Ohms)| Num- | 9 | Width Megacycles B
ber | |
3.5 ' 7.0 ‘ 14.0 [ 28.0 50.0 ‘ 100 ‘ 144 | 200 } 400
1
75! | 14-080 | 68 9/64 | 0.37 0.64 1.0 | 1.90 3.00 8.8 | I
752 | 14-023 | 71 6/16 | 0.29 0.49 0.82 [ 1.40 2.10 4.8 |
150! | 14-078 | 77 3/16 | 0.20 0.35 0.60 1.00 1.60 3.5
150 | 14-279 0.24 0.35 0.52 0.76 1.05 1.55 1.90 2.59 3.38
300" | 14-056 | 82 | 13/32 | 0.19 0.28 0.43 0.61 0.85 1.25 1.52 1.82 2.70
300 | 14-076 | 84 0.155 | 0.23 0.34 0.50 0.69 1.00 1.24 1.48 2.18
3004 | 14-271 | 84 0.19 0.28 0.43 0.61 0.85 1.25 1.52 1.82 2.70

Notes: '—7-28 copper conductors.
2—7=-21 copper conductors.
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3—7-28 copper conductors, tubular transmitting cable.
4—7=28 copper conductors, tubular transmitting cable.
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ADIOMEN are junkmen. Every

radioman worthy of the name has

cached away boxes full of radio

parts—some new, some old, but
none of which are going to be thrown
out, not if he has anything to say about
it. Those parts are valuable! But, when
we received an ultimatum from the
“better half” that closets are meant for
storing clothes, not as a repository for
useless broken-down radio parts, some-
thing drastic had to be done. The parts
took up the larger part of only three
closets, but women are so unpredictable.
We had to do something to justify their
existence—something big and impor-
tant to impress a certain unapprecia-
tive person with just what could be
done with “junk” . . . something .like
television in every room, operated by a
master control.

That was it! Master-slave television
(it even sounded good) with the master
unit in the livingroom bookcase and re-

“motely controlled 12-inch sets all over
the house.

Of course there was a hitch, right at
the beginning, as there is in all ambi-
tious projects. To have master-slave
television you have to have a master
unit, a complete television receiver in
good working order. To avoid wholly un-
necessary arguments, we decided not to
touch the existing TV receiver, but to
buy an economical TV set that would
be light in weight, small in size, yet
capable of supplying a strong composite
video signal. The Pilot 3-inch a.c.-d.c.

*Instructor, Pierce School of Radio & Television,
New York, N. Y.

Candid TV fitted this description ad-
mirably. The video signal was in excess
of 35 volts peak-to-peak, enough to
swing a projection tube. The front end
was continuous tuning, with a switch-
ing arrangement to avoid the FM
bands.

The first raid on our precious collec-
tion of miscellaneous parts, maligned
by the name “junk,” yielded a derelict
Ansley, minus the front end and com-
pletely innocent of picture or sound
stages. There was a yoke, but no focus
coil.

Let’s inventory just what we did
have. There was a low-voltage supply
(Fig. 1) mounted on its own chassis.
Also, as we see in Fig. 2, a separate
chassis holding the vertical oscillator
and output stage, horizontal a.f.c., hori-
zontal oscillator and horizontal output,
and, thank goodness, the high-voltage
supply in working order. And now the
big problem—how to tie all this stuff
together and make it work to produce
pictures.

The first obvious solution was to con-
nect the low-voltage supply to the rest
of the slave unit. Since these units
were on separate chassis, they could
easily be connected by cables using octal
male and female plugs. To be able to
add more circuits if desired, a small
chassis (that junk box again) of the
type shown in Fig. 8 was used. Octal
sockets were mounted on all four sides,
and all socket pins of the same number
tied together (pin No. 1 of socket No. 1
to pin No. 1 of socket No. 2 to pin No. 1
of socket No. 3, ete). This was repeated
with all the pins, ad nauseam. It looked
like a crow’s nest, but came in mighty
handy. A high-impedance focus coil
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was shunted across the power supply
through a 5,000-ohm wire-wound pot
(Fig. 1).

We decided to proceed with caution.
The entire slave unit (still not con-
nected to the master) was turned on
and some random voltage checks taken.
These were far, far from manufac-

turer’s recommendations. The meter
+270V +135V ~2v -8V =00V
A
EDER 5KS, 25W
AAAA,
vEYV
1K/ 75W
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Fig. 1—Low-voliage plate power supply.
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was suspected and a new one tried.
Same readings. Then the light of un-
derstanding began to glow! The low-
voltage supply was designed to operate
an entire TV set, but we were loading
it with just the sweep units. Not enough
current was flowing through the
bleeder-type voltage divider. That was
easy to fix. The bleeder, having fixed
taps, was ripped out and replaced by a
10,000-ohm resistor to supply various
amounts of B-plus, and a 1,000-ohm unit
for the required negative voltages. Both
resistors were 75-watters, and both of
them had several sliding taps for the
various voltages needed.

Caution was still called for. The slave
was connected to the C-R tube and the
high-impedance focus coil current ad-
justed until a sharp raster appeared.
Suspicious! Things were going along
too easily! When everything looks
right it must be wrong.

The last and final, the conclusive
step, was to tie the slave to the master.
To avoid the necessity of building a
cathode follower for the picture signal,
master and slave units were placed side
by side, keeping picture leads short. The
two units were turned on. The master
unit (the Pilot) worked fine, just as the
manufacturer had said it would. And
the slave? Well, there was something
vague and nebulous moving across the
screen. It wasn’t a picture. It couldn’t
be focused. It couldn’t even be stopped.
Something was wrong . . . but what
was it?

Theoretically, it should have worked.
The circuits were correct. The voltages
were okay. Something very simple had
been omitted—Ilike forgetting to con-
nect the chassis of the master to the
slave chassis! Again that was easy to
fix—or was it? A nice heavy metal
braid tentatively touched from the mas-
ter chassis to the slave chassis produced
the biggest display of fireworks we had
seen in a long time. Now what? Again
something simple. You just can’t tie the
chassis of an a.c.-d.c. TV receiver (hot
chassis) to an a.c. receiver. It was easy
to put the hot chassis at ground poten-
tial. Just reverse the line plug. But did
we get pictures. As you probably sus-
pected—no!

Textbooks were hurriedly consulted,
and a ’scope was just as quickly
pressed into service, The second sync
amplifier used in the slave called for a
positive sync pulse, and what were we
feeding in? Negative pulses! Negative
pulses that would allow the vertical and
horizontal oscillators to run free. No
wonder the hold controls seemed to have
no effect. A quick cure was to shift the
wire carrying the sync pulses from the
plate of the 6AU6 syne amplifier and
separator to the grid of the same tube
in the master receiver unit shown in

Fig. 4.
Things immediately began to look
better. The picture stopped running

vertically and horizontally. It stopped
running long enough to show a prize
fight . . . with the contestants in nega-
tive picture phase. But naturally. Why
didn’t we think of that before? The
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Fig. 2—Vertical oscillator and output
output stages shown above were all on

Pilot had its video fed into the cathode,
and we were taking that same signal
and sending it into the grid of the slave

i

SYNC. AND
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stages, horizontal a.i.c., oscillator, and
a single chassis, and in working order.

tube. All we had to do, to get proper
picture phase, was to reverse the video
detector in the master, a 1N34 crystal.

TP
e

b g

LOW VOLTAGE

~ POWER SUPPLY

Fig. 3—This.maze of cables and plugs connects the various units together. Be
sure to label everything unmistakally to avoid that nervous breakdown later on.
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Fig. 4—A portion of the Pilot receiver.

Reversing the crystal gave us correct
picture phase, but wrong pulse polarity
again. Back went the sync take-off to
the plate of the 6AUS.

Now the slave unit worked well, but
not quite well enough. The picture
would run vertically, and sometimes
slip horizontally, especially on weak
signals. This time that junk box was
attacked with vim and vigor. Qut came
a chassis, miscellaneous resistors and
capacitors, a few tubes. An additional
sync amplifier and clipper stage had
been born. (See Fig. 5.) Now the slave
worked as it should. We had master-
slave TV with only one drawback. The
plug and cable department had become
somewhat complex, as a look at Fig. 3
will prove!

A second remote unit

But that was just one slave unit. As
long as luck and the junk box held out,
more slaves could be built. Packed at
the top of the closet was a 12-inch elec-
trostatic radar tube. Maybe something
could be done with that and a little
auxiliary equipment.

The second slave called for only a
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Fig. 5—The sync amplifier and clipper.

modest expenditure of cash for r.f.
power supply. All the rest of the unit
was made of parts that had never ex-
pected to see the bottom of a chassis
again.

circuit, few changes being necessary.

The electrostatic slave, the final eir-
cuit for which is in Fig. 6, proved once
again, and very definitely, that there is
a vast difference between reading tele-

emcumess_g« BHI00V
COMPOSITE VIDEO SIG FROM MASTER UNIT =L "‘Fm TASTRRO QT oF
VERT OUT = "l
6SL7-GT 6SN7-GT 05 LATME/IW 126P7
SYNCSEP  SYNC CLIPPER VERT MULT . T‘jk o=
K 2 5 L A 343
70K | 25 T FI'S = il 05
) 1
| 4 2 o0, > 250K 0l o 001 -
(T 2 ! e 3 el )
3 2 b e 1 $ -
P A7 4 > <
‘Oitzzntc“ ik T2 ek Tk ]® & | lomes] 3 tofhes | ¢
AN, AAA. »
T yvs $ 6.8MEG$ [.003 L RIS :
= KL x| 3K | g F4
20k Toos | .o0sT SVERT
L S HOLD 120K
. """
4.7MEG
.om‘% 6SNT7-GT 01 [
. HORIZ OUT T 4IMECS
BSNT-GT WA LU
HORIZ MULT I2MEG 470upf Tupf  1.6MEG I P
L€+ AAA b lb < S
YV 8 : ‘: ='$.
] it f]“ S
2\ Zee 2 [verr
YW £ < < CENT
750K .01 &
1 20k
SAT0K <
o 1 %ed .le IS%hIA'IA
X 7
gnoox 5" "é 100K
i 4

IB3-GT /8016

Fig. 6—Final circuit of the slave using the elecirostatic 12GP7 cathode-ray tube.

Some experimenting was done on an
original circuit, which began to ap-
proach that of one of the Belmont
models so closely that finally the pencil
drawings were thrown away and the
original features drawn in on the sche-
matic diagram of a standard Belmont

TRANSFORMER
FOR LOW VOLTAGE
SUPPLY \

i :

vision theory and applying it. Nct that
the electrostatic slave didn’t work. It
did. Surprisingly, that’s what the
trouble was. The first pattern received
produced the famous “venetian-blind”
effect, typical indication of lack of hori-
zontal sync. Varying the horizontal hold

VERT.

This chassis contains the circuits for the elecirostatic slave diagrammed above.
&he r.f. power supply is built on a small plastic chassis for good insulation.
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control gave us the first sight of a test
pattern—running vertically. Adjusting
the vertical hold control cured that. All
that remained was to adjust the focus
control to get a nice, clear, sharp, and
—here was the gimmick—very, very
small picture.

Small? That picture looked positively
lost! There it was, modestly confining
itself to the tiniest possible space when
it had the entire area of a 12-inch
screen to play around in. We could have
substituted a 7-inch electrostatic tube,
but the thought of the caustic comment
it would arouse prevented taking the
easy way out. The picture had to be
made bigger, and not by a magnifying
lens either.

The problem was precise, and so were
the answers. To get a bigger picture,
the sawtooth voltage from the balanced
deflection amplifiers had to be made
bigger, lots bigger, without sacrificing
linearity. That was just the first step.
Next on the agenda was reducing the
high voltage on the C-R tube from
about 8 to 6 kv. This meant loss of
brilliance, but it also meant a beam that
wasn’t so stif and could be moved
across and up and down with greater
ease.

The vertical deflection amplifier was
tackled first. The best we could hope
for was to approach the amplification
factor of the tube we used originally, a
6SN7 with a mu of 20. This called for
increasingly larger values of plate load
resistor. The quarter-megohm units
originally used in the plate’ circuits of
the 6SN7 vertical amplifier were re-
moved and replaced with 1-megohm re-
sistors. This was fine, except for one
thing. The plate voltage on the tube had
almost disappeared. A (v.t.) voltmeter
check showed practically the entire sup-
ply voltage across the plate load. More
voltage was needed. Fortunately the
high-voltage bleeder was available, giv-
ing us up to 6 kv if we wanted it. We
stopped at approximately 1,200 volts up
the bleeder. The picture was still not
quite big enough. The plate load re-
sistors were increased until we hit al-
most 5 megohms. Still the picture
wasn’t big enough, not even with 1,200
volts supply and 5-megohm plate load.
A quick check with the tube manual
showed that a 6SL7 had an amplifica-
tion factor of 70 compared to 20 for the
6SN7. Only a few minor circuit changes
were needed to accommodate the 6SL7,
and the pix on the screen became large
as life—but not as natural. The aspect
ratio favored the vertical side far too
much.

Now all we had to do (so we thought!)
was to make the same changes in the
horizontal deflection amplifier, and then
everything would be wonderful. It just
didn’t work out that way. The picture
expanded horizontally all right, hori-
zontally and horribly. The horizontal
sawtooth was being amplified, and
greatly distorted in the process. New
tactics were called for. The final solu-
tion for large horizontal sawtooth volt-
age on the plates of the 6SN7 balanced
load resistors with small receiver-type

JANUARY, 1950

chokes. The low d.e, resistance of the
chokes put almost the full supply volt-
age on the plates of the 6SN7 balanced
horizontal deflection amplifier. We had
our cake and could eat it too. At the
horizontal frequency of 15,750 c.p.s.,
the plates of the 6SN7 thought they
were looking into a very respectably
sized impedanee—the choke coils, whose
inductance probably approached 5 hen-
ries. The d.c. drop across the choke-re-
sistor plate load was small, but the saw-
tooth voltage developed across it was
large.

Next step—to devise cathode-fol-
lower coupling units and separate the
slaves from the master. (We alsc
thought of widely spaced open-wire
lines at high impedance.) EBEut that
step was never taken though we may
do it yet.

Of course, with the master and two
slaves working, the total number of
connecting wires, cables, metal braid,

Television
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did make things seem a bit sloppy. But
to have built two slaves (and success-
fully, too) and then to be told, “It still
looks like a pile of junk to me. Just
keep that mess out of the livingroom.”
And after all that hard work, physical
and mental! Women are so unpredict-
able!

This is the power supply which fur-
nishes low plate voltages for the tubes.

The derelict Ansley unit was modified as deseribed in text for the 9-inch slave.

This view of the Anmsley chassis after surgery is unimpressive—bnt it works!
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IHlustrated TV Station List
|

; The identification-pattern photographs

Note 1

Fote 2

Complete roster of operating stations. ‘

should be especially helpful to dx-ers '

Note 2 Vote $

S ANGELES

ABC TELEVISION CENTER

LOS ANGELES

Simes CBS

List corrected to November 15, 1949

ARIZONA
*Phoenix KPHO-TV
CALIFORNIA
Los Angeles KFI-TV 9
Los Angeles KLAC-TV 13
Los Angeles KNBH 4
Los Angeles KTLA 5
IIjos f{ngeles ﬁ%Sl‘,’ 2
os Angeles T 11 ANNEL 5
Los Angeles KECA-TV 7 N, “octﬂ MARK BOPKINS
San Diego KFMB-TV 8 B SAN FRANCISCO
San Francisco KGO-TV 7
San Francisco KPIX 5 AERTED WiTA 518558/

* Stations not yet operating at time list was
compiled.

RADIO-ELECTRONICS for
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WL AMERICAN
il BROADCASTING
v COMPANY

San Francisco KRON-TV

CONNECTICUT
New Haven WNHC-TV 6
DELAWARE
Wilmington WDEL-TV 7
DISTRICT OF COLUMBIA
Washington WMAL-TV 7
Washington WNBW 4
Washington wOoIC 9
Washington WTTG 5
FLORIDA
Jacksonville WMBR-TV 4
Miami WTV] 4
GEORGIA
Atlanta WAGA-TV 5
Atlanta WSB-TV 8
ILLINOIS
Chicago WBKB 4
Chicago WENR-TV 7
Chicago WGN-TV 9
Chicago WNBQ 5
INDIANA
*Bloomington WTTV 10
Indianapolis WFBM-TV 6
IOWA
Davenport WOC-TV 53
KENTUCKY
Louisville WAVE-TV 51

* Stations not yet operating at time list was
compiled.
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TOSU-TV |

) ‘,\"h - III' A

= i
,s.[llﬁl e vu/!m\

3725 MALDEN

PARK DRN \l

'CHANNEL/ le

& BALTIMOR
el

MI,I}'

i

T e LOUISIANA
New Orleans WDSU-TV 6
: MARYLAND
\ Baltimore WAAM 13
3 Baltimore WMAR-TV 2
E Baltimore WBAL-TV 11
; MASSACHUSETTS
" Boston WBZ-TV 4
Boston WNAC-TV 7
MICHIGAN
Detroit WJBK-TV 2
Detroit WWJ-TV 4
i Detroit WXYZ-TV 7
Grand Rapids WLAV-TV 7
MINNESOTA
Minneapolis KSTP-TV 5
Minneapolis WTCN-TV 4
MISSOURI
Kansas City WDAF-TV 4
St. Louis KSD-TV 5
NEBRASKA
Omaha WOW-TV 6
Omaha KMTV 3
NEW JERSEY
Newark WATV 13

RADIO-ELECTRONICS fdor
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{SD
THE ST. LOUIS POST-EISPATCH

WNBT |l

NEW YORK AU

f
i

i
ET /

Note 7
NEW MEXICO

Albuquerque KOB-TV

NEW YORK

*Binghamton WNBF-TV
Buffalo WBEN-TV
New York City WABD
New York City WCBS-TV
New York City WJZ-TV
New York City WNBT
New York City WOR-TV
New York City WPIX
Rochester WHAM.TV
Schenectady WRGB
Syracuse WHEN

* Stations not yet operating at time list was
compiled.

S

[y

et
OO OO O =D OV DN

SYRACUSE, N. Y,

Yote 6

JANUARY, 1950
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NATSONAL BROADCASTING COMPANY

DKLAHOMA CITY

Ghio's “irst television station

: Crosley
Broadeasting Corporation
Cincinnati *Utiea WKTV

- NORTH CAROLINA
Charlotte WBTV 3
Greensboro WFMY-TV 2
OHIO . :
‘ (C'J '}ncinnatt:i. xﬁll"%"ll"v Z J = Serving Millions From
BVS N/ Sincinmid! ey Atop The Alleghenies
Cleveland WEWS 5 : ==
Cleveland WNBK 4 -
Cleveland WXEL
Columbus WBNS-TV 10
Columbus WLW-C 3
Columbus WTVN 6
Dayton WHIO-TV 13
Dayton WLW-D 5
Toledo WSPD-TV 13

* Stations not yet operating at time list was
compiled.

RADIO-ELECTRONICS for
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POT TLR TELP ISION
BROADCASTING CO.

DALLAS

OKLAHOMA
Oklahoma City WKY-TV 4
Tulsa KOTV 6
PENNSYLVANIA
Erie WICU 12
Johnstown WJAC-TV 13
Lancaster WGAL-TV 4
Philadelphia WCAU-TV 10
Philadelphia WFIL-TV 6
Philadelphia WPTZ 3
Pittsburgh WDTV 3
RHODE ISLAND
Providence WJAR-TV 11
TENNESSEE
Memphis WMCT 4
TEXAS
Dallas KBTV 8
*Dallas KRLD-TV 4
Fort Worth WBAP-TV 5
Houston KLEE-TV 2
*San Antonio WOAI-TV 4
UTAH
Salt Lake City KDYL-TV 4
Salt Lake City KSL-TV 5
VIRGINIA
Richmond WTVR 6
WASHINGTON
Seattle KING-TV 5
WEST VIRGINIA
Huntington WSAZ-TV 5
WISCONSIN
Milwaukee WTMJ-TV 3

* Stations not yet operating at time list was
compiled.

IDENTIFICATION NOTES

. Birmingham, Ala.
Los Angeles, Calif.
Changed to KTSL, Hollywood, Calif.
Atlanta, Ga.

. Chicago, Il1.
Albuquerque. N. M.
New York, N. Y.
Charlotte, N. C.

. Philadelphia, Pa.

. Salt Lake City, Utah
. Richmond, Va.

Covoasoawhe

-

www americanradiohistorv com

Note 10

Note 11

THE MILWAUKEE JOURNAL
TELENSAON STATION
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Television Queries Answered

Waves on Co-ax

2 RADIO-ELECTRONICS has pub-
lished many suggestions for using stubs
or tinfoil strips to tune or detune TV
antenna leads. They're probably fine for
300-ohm lines. But what about those of
us with 72-ohm co-axial lines? In my
noisy location I have to use co-ax. How
can I tune out standing waves on my
line? Or shall I assume that co-ax
doesn’t have standing waves?—A. D.,
Miami Beach, Florida.

A. You’re quite correct in your assump-
tion that standing waves may exist to
some extent on co-axial cable. Coupling
methods would have to be quite perfect
for every trace of standing waves to be
eliminated. There is a simple aid for
that particular type of installation.
(See Fig. 1.) At the antenna binding

AP;IT POSTS ON

W sl A
12a00-AX LEAD : - “T‘ -

3- 30uuf TRIMMER =

Fig. 1—*“Matching stub” for co-ax lead.

post, connect between the inner con-
ductor and outside braid a small 3-30-
pufd ceramic trimming capacitor.
Leave it permanently attached to the
antenna terminals if you tune only one
station with trouble.

Tune in that station properly, then
adjust the trimmer for brightest pic-
ture. This automatically indicates op-
timum impedance match with conse-
quent minimum standing waves on line.
The trimmer setting won’t help the con-
dition on other channels, so reserve it
for the worst channel, or make a com-
promise adjustment.

Open Line or Co-ax
? There’s been so wmuch advice to
switch to co-axial lead-in to reduce
noise that I tried it on my TV set. It

i8 no better. If anything, the noise is
worse. Why?-—F. C., Alameda, Cal.

A. There might be several things
wrong. First, the impedance match
must be correct. Co-ax is generally of
less than 100 ohms impedance, while
twin is usually in the order of 300
ohms. You will lose efficiency if you
connect a 75-ohm line to a 300-ohm an-
tenna. Likewise you will suffer when
connecting a 75-ohm line to a 300-ohm
receiver input. Provision must be made
for a correct impedance match, both at
the antenna and at the receiver.
Theoretically, this could be done at
the antenna end by using a quarter-
wave matching section (see RaDIO-
ELECTRONICS, April, 1949, page 50, for
full details). Practically, this would be
of little value if you are receiving sev-
eral channels. Instead use an antenna

By DAVE GNESSIN

In the August, 1949, issue of RADIO-
ELECTRONICS we ran a feature "Televi-
sion Queries Answered,'" by Dave Gnes-
sin, comprising representative queries
on general TV subjects. The response
from the readers shows sufficient de-
mand for extension of that type of in-
formation, so we are presenting a sec-
ond group of questions and answers.

Remember that these are not reqular
Question Box inquiries, which are cov-
ered in our regular department. The
questions in this article are unique on
two counts: they deal only with tele-
vision; and they are of a general na-
ture, of interest to many others than
the reader submitting them.

whose impedance is correct for the lead-
in (a straight instead of a folded dipole
for 75-ohm line, for instance).

At the receiver end most sets have a
connection for 300-ohm line, balanced
to ground. This means that the antenna
coil is tapped and grounded at the cen-
ter. In that case, simply ground the
outer shield of the co-ax, or, better still,
disconnect one of the leads from the
end of the coil and run it from the an-
tenna post of the set to the grounded
center of the coil instead of the end (as
in Fig. 2-a). Half a 300-ohm coil will
have an impedance of about 75 ohms.
If the antenna coil has no ground tap,
tap it about the middle and hook up a
circuit as in Fig. 2-b. Secondly, the out-
side conductor of the co-ax must be

Fig. 2—Attaching co-ax to TV receiver.

positively grounded, at least to the
chassis of the set; otherwise the out-
side braid becomes a regular conductor.

Try to discover whether the noise is
being picked up by the lead-in, however.
The most perfect co-ax in the world
won’t help you if the antenna itself is
in the noise field. While a small TV set
on the roof itself is the only perfect way
of finding out, analyze the types of noise
you are getting and apply a lot of com-
mon sense.

Finally, the inevitable attenuation of
the signal due to inherent losses in the
co-ax might cause such weak output as
to make reception worse than originally
available with Twin-Lead. Consequent-
ly co-ax should be used mostly in zones
of comparatively strong signals. Obvi-
ously this method of impedance match-

WwWwWwW americanradiohistorv com

ing cannot be used on receivers having
a balanced, push-pull r.f. amplifier like
that used in the RCA 630TS and
similar sets.

Optical Distortion

? My television set is a Philco 48-2500
(projection type). It's rather expensive,
and I don’t want to have it repaired un-
less absolutely necessary. My complaint
is that there are dull shadows on the
lower right and left cormers of the
screen. These shadows are present even
when only a test pattern is sent. None
of the front or rear panel controls seem
to have an effect. Is there a remedy?—
N. T., Los Alamos, N. M.

A. Checking with the factory I find this
c'assified as optical difficulty rather
than electrical. The adjustments on the
optical housing will have to be aligned.
Be careful to avoid touching the mirror
faces. This is a job for a qualified tech-
nician.

Wrong Aspeet Ratio

2 | have a 630TS RCA receiver. The
raster covers about one-third of the
mask vertically. The aspect ratio 1is
about 6 to 2. The width operates per-
fectly. What can I do to make the
height and linearity control make the
raster cover the wmask wertically?—
M. G. F., Leesville, Louisiana.

A. It’s quite obvious your trouble is in
the vertical circuit, somewhere between
6J5 vertical oscillator discharge stage,
through vertical output 6K6-GT to ver-
tical deflection yoke. This includes only
the two tubes mentioned, two trans-
formers, one yoke, and miscellaneous
capacitors and resistors (Fig. 5). Try
the following:

Check the height and linearity con-
trols (disconnected). They should be
2.5 megohms and 5,000 ohms, respec-
tively, with smooth resistance transi-
tion throughout. Then check the two
tubes. 5

This next step is most important,
since I'll give you two to one that this
is your trouble: Check the vertical out-
put transformer (entirely disconnected)
for leakage between windings, and to
case. In each case the resistance should
be infinite. If no cure has been found
thus far, then each resistor and capaci-
tor in the circuit described should be
checked against the diagram for value
and leakage. Finally (Heaven help you)
the yoke should be checked. This is nor-
mal correct servicing procedure.

(Readers are invited to submit questions on TV
addressed to Television Forum, RaApIlo-ELEC-
TRONICS, 25 West Broadway. New York 7, N. Y.
Those of general interest will be answered in
future forum articles as space permits and in~
terest demands.)

RADIO-ELECTRONICS for
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Choosing

wWhat (0 geel: 10

(o avoid i

HE ordinary citizen who decides
that the time has come to buy a
television receiver finds plenty of
types from which to choose—his
big problem is trying to make up his
mind as to just which model of which
brand is ideal for him. The usual set
buyer is not willing to plunge into the
technical mysteries of TV; he has
neither the time nor the background,
to say nothing of the inclination. To
make matters even more confusing, he
is beset by a clatter of exaggerated ad-
vertising blurbs shouting about this
“miraculous” feature or that “magical
_ wonder” of a particular receiver. And
he is often led in wrong—and conflict-
ing—directions by outright misstate-
ments made by ignorant or dishonest
salesmen.

There is only one really good way
to decide which receiver you want, and
that is to observe and try out a num-
ber of them, preferably right in your
own locality. But to make a really sound
decision one must know what to look
for; and that is what we shall point
out in this article. In addition, we’ll try
to clear up a few of the misconceptions
that have been repeated so often they
are beginning to sound plausible.

Picture size, picture quality, accu-
racy of tuning, reserve sensitivity,
your chances for good installation and
service—all these are important points
to keep in mind when looking around
for a good television receiver.

Picture size

One of the major -selling points of
receivers, and rightly so, is the size of
the picture, because large pictures can
be more comfortably viewed than small
ones. There has been much confusion,
however, over this apparently simple
point because manufacturers have tend-
ed lately to measure picture size in
square inches and to give different
square-inch figures for sets with the
same size viewing tube.

Even when the simpler figure of tube
diameter is used for size, there are still
as many as nine different sizes of pic-
ture tubes in commercial use at present,
having diameters of 7, 8, 10, 12, 12%,
15, 16, 19, and 20 inches.

To arrive at a sensible basis for com-
paring picture size, another point

* Co-author, with Ricardo Muniz, of forthcoming
book ‘“‘Electronic Test Equipment for AM, FM
and TV Circuits” (Van Nostrand).
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should be kept in mind: the face of the
viewing tube is circular, while the
transmitted TV picture is rectangular
—Ilike a standard motion picture. This
means that, if a square-corner rectang-
ular mask is used, as Fig. 1-a shows,
a good deal of the tube-face area is
wasted. Note, however, that the en-
tire transmitted picture is seen.

A larger picture may be shown on
the same tube if the electronic circuits
are adjusted to enlarge the image. Note
in Fig. 1-b that the tube size is the
same as in Fig. 1-a, but that there is
less wasted space. The picture has been
blown up, and the mask in front of the
tube has rounded corners. The picture
may be blown up more if desired (and
if the receiver circuits permit it), until
the entire tube face is covered with
picture, leaving no wasted area. The
picture in Fig. 1-c appears circular.

But, whenever the picture is blown
up to fill more of the screen area than
is the case in Fig. 1-a, parts of the pic-
ture are lost. Many receivers are made
with round-corner masks like that in
Fig. 1-b, and, therefore, only unimpor-
tant corners are lost. Circular-screen
receivers give a bigger picture with
any size of tube, but Fig. 1-c shows
you how much of the picture you can’t
see.

This explains why two receivers may
have, say, a 10-inch tube, but one may
have a “52-square-inch” picture and
the other a “60-square-inch” screen.
Sixty sounds like a bigger figure—but
you pay the price of missing some of
the televised action. You are getting
no bargain when you buy a “wide-
screen” receiver or one with a “big
circular screen.”

When comparing picture sizes, it is
helpful to think of the various tube di-
ameters as falling into five main groups,
the 7-inch group (the smallest practical
and including 7 and 8-inch tubes) ; the
10-inch group; the 12-inch group (in-
cluding 12 and 12%-inch tubes); the
15-inch group (including 15-inch and
16-inch tubes); and the largest direct-
view, the 19-inch group (including 19
and 20-inch tubes).

Whether you would rather have a
large picture and miss some of the
scene, or a smaller picture but see it
all, is, of course, up to you. Obviously,
if cost doesn’t matter much, simply
choose a set with the largest size pic-
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PICTURE TUBE
WASTED SCREEN AREA

TR, LOST PICTURE
T, CORNERS

¢

PICTURE TyBE
RIMOF PICTURE TUBE AND MASK

o NI

LOST AREAS

PICTURE

Fig. 1—Rectangular mask (a) shows
entire pictures; rounded corners in-
crease image size (b). Circular mask
(¢) gives large image but blanks much
of border.
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Fig. 2—Improper setting of vertical
hold control or poor vertical stability.

Fig. 3—Poor horizontal stability causes
picture to shift to right or left.

Fig. 4—Poor linearity causes distortion
of circle and unequal wedge length.

Fig. 5—Check receiver resolution by
length of individual lines in wedge.

ture and see both a large picture and
all of it. In any case, however, keep
your eye on the actual tube diameter
as the price-determining factor in piec-
ture size.

Picture quality

Three factors are foremost in judg-
ing how pleasing the picture is. First
of all, the image should stand still—
it should not “jitter” or move from side
to side or up and down. Second, it
should not be distorted—a straight line

should look straight and a cirele should
look ecircular rather than oval. And
third, you should be able to see almost
as much detail as in a 16-mm movie.

Steadiness will come only when the
controls are adjusted correctly. If the
VERTICAL HOLD and HORIZONTAL HOLD
controls are on the front panel, adjust
them until the picture does not move
after first adjusting the FINE TUNING
control, if any, for the loudest and
clearest sound. Let the set operate for
a while; then switch to another chan-
nel. Immediately switch back to the
original channel and readjust the FINE
TUNING control if necessary. The pic-
ture should be steady again—if it moved
when you switched, retuning should
have made it jump back into its proper
position and stay there. On a good re-
ceiver, the HOLD controls should not
have to be adjusted oftener than once
per sitting—sometimes not more than
once every week or so, if that often.

Fig. 2 shows a test pattern on a set
with an incorrectly adjusted VERTICAL
HOLD. The image moves upward or
downward or may stand still in the
position shown. Fig. 3 shows a receiver
that needs HORIZONTAL HOLD adjust-
ment. If these controls are set and the
picture doesn’t stay put for long periods
of time, the receiver probably isn’t
acceptable.

Picture distortion is best judged when
a test pattern is on.. Fig. 4 shows one
that is badly distorted. The circle looks
like an egg and the vertical wedges,
which should have the same height, are
quite different. All receivers have rear-
chassis adjustments that should be able
to clear up distortion, but don’t buy a
set until you see it or an identical one
properly adjusted so there is no distor-
tion. Don’t mind too much, however, if
some of the station test patterns have
circles that are slightly egg-shaped. If
the receiver is adjusted for a perfect
circle on one station, others may not
look perfect because of slight differ-
ences in station equipment. An out-of-
true circle is the easiest thing to de-
tect;” where the circle is only slightly
out-of-round, chances are the deviation
will not noticeably affect the quality of
an ordinary program.

To check detail clarity (also called
resolution), tune in a station and ad-
just the Focus control (if on the front
panel) for best sharpness near the cen-
ter of the sereen. If there is a test pat-
tern on, look at the black and white
lines that make up the vertical wedges.
You should be able to see the lines dis-
tinctly as they come closer together,
down to within a small fraction of an
inch of the end of each wedge. The
eritical area is outlined in Fig. 5. No-
tice also the corresponding areas on the
horizontal wedges.

If you are watching a program, no-
tice small familiar objects and the eyes
of the characters to get an idea of the
picture’s clarity. Compare the clarity of
details on various sets and don’t be
satisfied with anything but the best.

Many people say that one set is more
“powerful” than another — meaning
that it pulls in weak stations better.
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The correct term for this “pulling
power” is sensitivity. Sets do vary in
sensitivity, and you must select one
that will fit your needs.

The signals broadecast from a tele-
vision transmitter may arrive at your
location either strong or weak. Just as
the light from a lamp gets weaker as
you go farther away from it; so does
the signal from the station, so you may
therefore need a sensitive receiver. Like
light, the waves can be blocked by in-
tervening buildings and hills. If you
are behind such a barrier, you will con-
sequently get a weak signal. If, on the
other hand, your receiving antenna is
close to the transmitter (within, say,
5 miles or so) and there are no ob-
structions between it and the trans-
mitting antenna, you won’t have to
worry much about sensitivity.

The antenna or aerial is very impor-
tant. A sensitive set with a poor an-
tenna will usually not pick up weak
signals as well as an average receiver
with a good antenna. Indoor antennas
in general are poor antennas. They
may suffice in very good locations, but
they are never as effective as even a
simple outdoor antenna. Don’t let any-
one sell you a receiver if you can’t put
up an outdoor antenna—unless you
know there are other sets in your loca-
tion that work well with indoor aerials.
In any case, try to choose a sensitive
receiver for use with an indoor antenna.

It’s very hard to judge receiver sen-
sitivity because results depend so much
on your location and the kind of an-
tenna used. If, however, your neigh-
bor gets good reception—a clear pic-
ture without little dancing white spots
(“snow”) all over it—probably the
same kind of receiver and antenna will
give you good results too.

Installation and service

Some television receivers nowadays
are said to need no installation—you
just. plug them in and turn them on.
In a very good location it may be pos-
sible to do just that, but don’t count on
it. Such sets have built-in antennas.
A built-in antenna may not work as
well as the indoor type because it can’t
be positioned for best results without
moving the receiver itself. Don’t forget
that in any but excellent locations, you
may need an outdoor antenna with any
set. If your landlord will not permit an
antenna on the roof, you must, of
course, be satisfied with one of the
indoor models. But if you can have an
outdoor aerial, by all means use one!

When you buy a set, you are usually
offered a contract for installation and
a year’s service. On the whole, these
contracts are a good idea and may save
a lot of money if you have frequent
trouble. More and more independent
service technicians are qualifying them-
selves for TV work, and you may well
elect to “pay when served’—have an
independent shop make your installa-
tion and do your repairs, paying each
time for the work done. However, it is
probably more economical to buy a
service contract with your set, for you
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will probably pay less over the first
year than if you depended on inde-
pendent technicians.

Not all service contractors do perfect
installation jobs. Most contracts allow
you to call for service whenever some-
thing is wrong, but ordinarily no more
than one antenna installation is allowed
without extra charges. For that reason,
be on hand when the installation men
come; when they are finished, request
them to demonstrate the set. Make sure
you are satisfied with the reception and
don’t take any excuses if the picture is
poor on any channel. If the installers
will not remedy poor reception, refuse
to sign any set receipt or work cer-
tificate. Call or write the contractor
immediately. If you are told a certain
station simply cannot be received well
in your locality, check at once with
several set-owning neighbors; if any
of them can receive it, the statement
is false. Insist on your right to a good
installation job!

'Tain't so!

There are some points on which so
many people are misinformed that fic-
tion seems more plausible than truth.
Here are some typical ones.

Can large-screen sets give the same
picture detail as small-screen receivers?
Yes. If the receiver’s circuits are cor-
rectly designed, a big sereen will pro-
duce just as fine a picture as a small
one. You must sit farther away from
it, however, to make the picture ele-
ments blend together and give you the
effect of a continuous whole.

Do all TV receivers tune in FM broad-
casts? No. Television sound is itself of
an FM character, but so-called FM sta-
tions can be heard only if the TV re-
ceiver has additional elements for the
purpose. Most do not. If you want to
receive FM broadeasts, buy a set with
an “FM band” on it.

Has there been any revolutionary new
development in TV recently that should
be part of any receiver I buy? No. Cer-
tain features like metal picture tubes,
circular screens, built-in antennas,
“daylight” screens, and so on, have cer-
tain advantages, either in cost reduction
or in performance. None of them are
“revolutionary.” You can judge whether
they add to performance, by comparing
with sets that don’t have them.

Will u.h.f. television obsolete my set?
No. If u.h.f. bands are used in your lo-
cality, you will be able to get a con-
verter; and if v.h.f. (Channels 2-13) is
used in your area, it will remain in use.

Will color TV obsolete my set? No.
Despite the present furor over color,
experts predict it will take several
years to establish it commercially.

Will an indoor antenna give me as
good reception as a full-priced outdoor
installation? Positively no, despite ad-
vertising claims to the contrary, unless
you live very close to the transmitter
and the receiver is placed in a particu-
larly fortunate position in the room—
and even then it may not give satis-
factory results.
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Electronic Magnification
for Existing Receivers

By WILBUR J. HANTZ

NUMBER of technicians have
asked if they can add “elec-
tronic magnification” to exist-
ing sets. Many recent commer-

cial television receivers have made it
an important feature in their advertis-
ing, and attachments have been mar-
keted which are intended to “zoom” the
picture up to more than double size.

In electronic magnification, the hori-
zontal and vertical amplification is in-
creased so that the transmitted image
is larger than the tube. The whole
screen is then covered with a circular
picture. Corners are lost; but the part
that does appear is much larger than
before, and none of the screen area is
wasted. A switch permits the viewer
to select either the standard picture or
the electronic “closeup.”

Most standard receivers can be mod-
ified to include electronic magnifica-
tion. Fig. 1 shows a typical horizontal
sweep circuit (the one in the General
Electric model 803). The deflection
amplifier is a single 6BG6-G; it is
coupled through a matching trans-
former to the deflection coils of the 10-
inch cathode-ray tube. The 6AS7-G
damps out the small oscillations caused
by the return trace’s shock-exciting the
coils. The linearity control in the
6AS7-G grid circuit varies the shape
of the sweep-voltage wave.

The width of the picture is adjusted
by the variable-iron-core inductor L,
which is normally set for less than the
maximum possible horizontal sweep
voltage so that the picture stays with-
in the mask. If we place a s.p.s.t. switch
across the inductor to short it out,
maximum voltage will reach the de-
flection coils and the picture width will
increase to fill the entire screen hori-
zontally. (Some receivers may not have
enough horizontal sweep output for
this. A refinement on those that do
would be to switeh in a second width-
control inductor, which could be ad-
justed to optimum for the expanded
picture.—Editor)

Fig. 2 shows a typical vertical sweep.
The 6SN7-GT is a multivibrator, the
output of which (and therefore the
sweep voltage) is varied by the height-
control potentiometer, which varies the
applied B-voltage. The voltage applied
to the screen of the 6V6 vertical amp-
lifier is varied as well.

If resistor R sis shunted across the
height-control potentiometer, the net
resistance decreases; more B-voltage
is applied to the circuit and the verti-
cal sweep increases, covering the entire
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height of the tube. (Again, if the max-
imum output of the particular receiver
is sufficient.——Editor) The 51,000-ohm
value worked with the G-E receiver,
but experiment will determine the cor-

8016

HORIZ SYNC 1
LINEARITY

Fig. 1—Modification of the horizontal
sweep circuits of General Electric 803.

rect value for others. Making R vari-
able will give an auxiliary height con-
trol for use with the expanded picture.

The two switches should, of course,
be combined into a single d.p.s.t., or—
as in some receivers—a relay can be
used, with its energizing current con-

SPSTSW
—y P S
B £ heercon R S5k
<

Fig. 2—Shunting a resistor across the
height control to increase the height.

trolled by a switch at the end of a
piece of lamp cord, permitting control
of the picture from the viewer’s chair.

The same system can be used
with electrostatic-deflection receivers if
there is enough drive.

For best results, the rectangular
mask should be removed from the re-
ceiver.
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Interesting Television Circuits

The newer television receivers feature a number of circuits not present a year ago

NUMBER of improvements and
modifications have appeared in

TV receivers during the past

year. One of these is a new

type of automatic gain (contrast) con-
trol. This circuit is commonly called
“keyed a.g.c.,” although some prefer to
call the system pulsed or gated a.g.c.
The circuit shown in Fig. 1 is that of a

age developed across the resistor is
filtered by the 0.5-uf capacitor and fed
to the grids of the a.g.c. controlled
tubes. Direct coupling is used between
the video detector and video amplifier,
and between the video amplifier and
the a.g.c. tube so that the sync pulses
will have a d.c. component.

The contrast control is removed

————————— 1
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Fig. 1-—Circuit of Tech-Master’s a.g.c.
adapter kit for 630-type TV chassis.

keyed a.g.c. adapter kit made by Tech-
Master for installation in 630-type TV
receivers. Similar circuits are used in
the Radio Craftsmen model RC 100,
Admiral 20A1, 20B1, and 21A1; and
in other makes and models. The Tech-
Master adapter components are enclosed
in broken lines; the other components
are in the 630 chassis.

The a.g.c. control tube develops a
negative control voltage whose value is
determined by the amplitude of the
transmitted sync pulse level. The grid
of this tube is fed with positive sync
pulses from the plate circuit of the
first video amplifier.

A second winding on a special width
control is the source of 300-volt, 15,-
750-cycle pulses which are applied to
the plate of the a.g.c. control tube.
This tube remains cut off except during
the positive half-cycles. Therefore
noise cannot disturb the ecircuit ex-
cept during this conductive period or
approximately 5% of the total time.
When the tube is conduecting, the cur-
rent through it and voltage drop across
the 100,000-ohm 6AU6 plate load re-
sistor are determined by the amplitude
of the sync pulses. The negative volt-

+135V

=18y +135v +135v

from the r.f.-i.f. bias circuit and is
placed in the voltage divider circuit
to vary screen-grid voltage to the
6AU6 video amplifier.

This system of automatic gain con-
trol makes possible a fast a.g.c. filter
network immune to noise and fast
fading or flutter due to reflections from
aireraft. It is claimed that flutter up to
120 c.p.s.—equivalent to aircraft speed
of 600 m.p.h.—is eliminated.

Interstation squelch control, auto-
matic picture-size stabilization, and
interlace stabilization are new features
of the Motorola 12VK15 and 16VK7T TV

6SL7-GT

IST & 2ND AUDIO AMPL T0 GRID OF
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>
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Fig. 2—Motorola’s interstation squelch.

receivers using the TS-16 and TS-30
chassis.

The interstation squelch control
circuit is shown in Fig. 2. When a sig-
nal is tuned in, sync signals are fed to
the squelch diode where an average of
12 volts is developed across the 1.5-
megohm cathode resistor R-74. The
second a.f. amplifier is normally biased
to cutoff because its cathode returns to
a sufficiently positive point on voltage
divider R-72-R-73. R-74 being in series
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with the amplifier’s grid return, any
voltage developed across it will un-
block the amplifier and permit it to
amplify the a.f. signal and feed it to
the grid of the 6V6-GT power amplifier.
When no signal is being received, the
voltage across R-T4 is zero, the ampli-
fier is cut off, and the set is silent. The
values of R-72 and R-73 are chosen so
the amplifier cuts off shortly after the
signal becomes unusable.

A voltage requlator

The picture stabilization circuit
(Fig. 3) is actually an electronic volt-
age regulator at the output of the
high-voltage power supply. The high-
voltage output being constant for loads
between zero and 200 microamperes,
the voltage does not rise when the
picture changes from light to dark.
This also prevents the voltage from
rising and causing arc-over, corona
discharges, or filter failure when the
C-R tube is out of its socket.

The usual combination high-voltage
power and horizontal output trans-
former is not used. Instead, high-im-
pedance deflection coils are direct-
coupled to the plates of the parallel
6Y6-G horizontal output tubes.

The horizontal damper tube, a 35Z5-
GT, has its heater voltage fed through
a three-winding isolation transformer.
The third winding is connected to the
grid of a 6BG6-G pulse amplifier which
drives a flyback-type, high-voltage
transformer.

Triode V-10B, the high-voltage regu-
lator tube, has its grid connected across
a 68,000-ohm resistor R-133 in the
negative leg of the high-voltage supply.
The plate of this tube gets its voltage
from the 6BG6-G screen supply. When
the C-R tube draws more current, its
second anode voltage usually drops.
In this circuit, the increased C-R tube
current makes greater the drop across
R-133 so that the grid of the regulator
tube goes more negative and its plate
draws less current. This raises the
screen voltage of the 6BG6-G and
causes the tube to develop a higher
voltage across the primary of the high-
voltage transformer.

The interlace stabilizer (Fig. 4) is
designed around a high-level vertical
blocking oscillator. The feedback wind-
ing on the transformer is so tuned by
a .005-uf capacitor that the retrace
time is equal for successive cycles.
High output voltage was obtained by
selecting such values for C-106 and
R-90 that their combination would re-
sult in a short time constant. The
short-time integrating network R-86,
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Fig. 3—Voltage regulation of the high-tension power supply stabilizes picture.

C-103, C-102, R-85, and C-104 is an
additional aid to perfect vertical tim-
ing.

The 110-volt distorted output of the
blocking oscillator is linearized and
reduced to a 30-volt sawtooth by R-91,
R-92, and C-107 between the blocking
oscillator and vertical output stages.
An unbypassed cathode resistor in the
output circuit further improves the
shape of the sawtooth. This circuit so
stabilizes the vertical deflection circuit
that the hold and size controls have
been placed on the back of the set.

Most television receivers have two
or more low-voltage supplies to deliver
voltages to the deflection, audio, r.f.,
and i.f. circuits. Philco has eliminated
the usual 150-volt supply in their 50-
1104, 50-1105, 50-1106, and other models
by connecting the mixer, video i.f.,
and audio i.f. stages in series with the
audio output stage across the 380-volt,
low-voltage supply. The circuit is
shown in Fig. 5. The circuit is stabi-
lized by bleeder current through the
paralleled 10,000-ohm resistors.

TV-GUIDED WAR MISSILE b

ATELEVISION device very nearly
resembling the human eye was
built into a German guidel missile, the
Technical Data Digest (U. S. Air
Forces magazine) reported in its issue
of May 15, 1949, This television device
had an eye that could move, a retina
(iconoscope) on which the image was
impressed, a system which selected
wanted signals and used them, while
rejecting unwanted ones, in a manner
similar to the human brain, and elec-
tric nerves to the steering engine, which
played the part of muscles.

Heart of the equipment is an icono-
scope, which is scanned in a spiral. The
spiral starts at the outside, and when
it has reached the “dead area” near the
center snaps back to the outside again,
being blanked out during the retrace.
(Fig. 1) The object at which the missile
is aimed is centered in the ‘“dead spot.”
While it remains there, the missile
moves directly toward it. If part of it
projects into the sensitive area, it cre-
ates a pulse which turns the missile
slightly toward that quadrant, thus
tending to bring the object back toward
the center of the screen. The sensitive
area is a narrow ring, which increases
in size automatically as the missile gets
nearer the target and therefore sees a
bigger image of it. This ring-shaped
sensitive area is a valuable aid in keep-
ing the missile sighted on its proper ob-
jective, rather than other images.

In smaller missiles, the whole missile
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is moved to keep the image in the center
of the screen. In larger ones, it was

UNDESIRABLE PIX OF TARGET

20NES OF SPIRAL
NOT SENSITIVE

NARROW RING EMBRACING THE TARGET IS THE
SENSITIVE ZONE OF SPIRAL

Fig. |—Iconoscope is scanned spirally.

found better to use a movable mirror
(see Fig. 2) on account of its small
inertia. Then the mirror follows the
target immediately, and the missile is
brought around with a slight time lag,
much like the action of the eye and body
of a baseball player following a fly.
The motors permit steering in four
quadrants: up, down, left, and right.
If the target moves diagonally, it will
first appear in one of the gquadrants,
then in the adjoining one, and the mis-
sile will first move (for example) to the
right and up, to bring it back to center.
To sight the projectile, the pilot cen-
ters the image of the target on the
screen or in the mirror and switches
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Fig. 4—An interlace stabilizer circuit.
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Fig. 5—Circuit eliminates one supply.

on the automatic steering device. The
missile’s own computers take over from
there and make all the necessary ad-
justments to keep it moving directly
toward the target while the range is
decreasing and possibly other disturb-
ing objects are moving across its field
of vision.

The photograph shows the smaller of
two models which were completed just
before the end of the war, but never
put into action. About 3 feet long and
7 inches in diameter, it weighed ap-
proximately 12 pounds. Expected range
was 2-4 miles, depending on the target
size. The bombs were chiefly intended
for aircraft use, to be launched from
a position under the wings of the carry-
ing craft after the pilot had sighted
them on the taget and set the automatic
steering device.

WINDOW.___

—— ——
DIRECTION TOWARD
TARGET

MOVABLE MIRROR

Fig. 2—Arrangement of components.
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ice notes usually contain excellent

suggestions for trouble-shooting

TV receivers. Checking the service
notes of a few of the leading manufac-
turers reveals that most of the troubles
listed are due to misadjustment of
controls. These cases are obvious to
the technician after he has worked on
four or five modern receivers, but often
there is need for help on troubles whose
cures are not so obvious.

Here are the results of many hours
of “blood, sweat, and tears” trying to
unravel some of the mysterious symp-
toms which turn up during a day’s
work in maintaining this new menace
to the sanity of the electronic tech-
nician.

T ELEVISION manufacturers’ serv-

Black vertical line

Case 1: Service tag reads, “Ragged,
black vertical line about an inch from
left-hand side of picture on channels 7,
11, and 13. Looks like running water.”
The condition is illustrated in Fig. 1.

The trouble is caused by high-fre-
quency oscillations in the horizontal
deflection amplifier tube (usually a
6BG6) and can occasionally be cured by
replacing the tube. The tube amplifies
the 15-ke sawtooth voltage which pro-
vides the horizontal sweep.

During part of the sweep cyele, the
grid approaches zero volts with respect
to the cathode. Maximum current flows
in the plate ecircuit, and the plate volt-
age drops very low. Electrons leaving
the cathode are attracted toward the
sereen, which has a comparatively high
positive voltage. Most of the electrons

*Instructor, Radio Electronics School, New York

pass through it on their way to the
plate, only to be slowed down by the
low plate voltage, and attracted back
to the screen. Again they pass through
the screen, this time headed toward the
cathode. There being no attraction for
them at the cathode, they are again at-
tracted toward the screen. This motion
of the electrons oscillating back and
forth within the tube at a very rapid
rate is a burst of high-frequency
energy. The oscillations, ranging in
frequenecy from approximately 200 to
800 me, are picked up by the r.f. section
of the receiver, detected, amplified, and
finally applied to the picture tube. The
bursts are caused by the horizontal
sweep, which accounts for the black
spot’s being in the same position on
each horizontal line.

If replacing the tube doesn’t cure the
trouble, tape a small Alnico magnet to
the side of the tube, as in Fig. 2-a,
determining the best position experi-
mentally. The magnet deflects the os-
cillating stream of electrons and pre-
vents their following a repetitious path,
thereby suppressing the high-frequency
oscillations. If the high-voltage com-
partment has a cover, the magnet can
be fastened to the inside of the cover
close to the tube, as in Fig. 2-b.

Picture blooms and fades

Case 2: Service tag reads, “Picture
intermittently blooms [loses brilliance
and increases in size simultaneouslyl.”

This symptom immediately points to
trouble in the high-voltage supply. The
loss of picture brilliance indicates a
decrease in the second-anode voltage,
and the increase in picture size con-

n reved!s
some of the
= men

firms it. The increase in size is due to
the fact that a low-velocity stream of
electrons is more easily deflected than
a high-velocity stream; the veloeity of
the electron stream in the c.r. tube is
proportional to the second-anode volt-
tage.

Some of the possible causes of trouble
in the high-voltage supply are:

1. Intermittent breakdown of high-
voltage button-type or ceramic filter
capacitors;

2. Intermittent l-megohm filter re-
sistor;

3. Bad 8016 (high-voltage rectifier
tube) ;

4. Arcing anywhere along the high-
voltage lead from the supply to the
second anode;

5. Internal short in the picture tube.

A situation closely allied to the com-
plaint just deseribed occurs when the
picture blooms when the brightness
control is turned up. Again there is a
loss of high voltage, this time only
when the brightness control is turned
up. Brightness is controlled by varying
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Fig. 1—Vertical black line in pattern.

the bias on the picture-tube grid. Less
negative grid voltage results in an in-
creased flow of electrons and conse-
quently more brightness. Loss of high
voltage with an increase in electron-
beam current indicates poor regulation
in the high-voltage supply. This may
be caused by a high-voltage filter re-
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sistor that has increased in resistance,
a bad high-voltage rectifier tube, or,
in the case of an r.f.-type supply, an
incorrect setting of the trimmer capaci-
tor in the oscillator circuit or a bad
oscillator tube.

Narrow picture

Case 3: Service tag reads, “Insuffi-
cient width.” That complaint is one of
the most common, especially now with
the popularity of the “expanded” pic-
ture.
checks suggested by the service man-
uals, which in many cases solve the
problem. But there are always those
few stubborn cases which seem to defy
all of the logical solutions and turn

HORIZ AMPL TUBE

a b
Fig. 2—The magnet damps oscillations.

out to be the most time-consuming
jobs in the shop. After replacing tubes
and checking voltages in the horizontal
deflection circuits has failed to show
up the defect, the following remedies
will yield that extra quarter inch or so
of picture to fill the mask:

1. Clip the leads which run from the
width-control coil to the horizontal out-
put transformer (A in Fig. 3). This
allows maximum sweep. (The actign
of the width control when it is in the
circuit is to reduce the sweep width
below maximum.)

2. Increase the value of the damping -

resistor (this is R209 in the RCA 630-
TS) in the output of the horizontal
amplifier (B in Fig. 3).

3. Add a 10,000-ohm resistor in series
with the arm of the horizontal drive
control, at point C in Fig. 3.

4, Decrease the size of the 680,000-
ohm resistor in the plate circuit of the
horizontal discharge tube.

5. Increase the plate voltage to the
discharge tube by obtaining it from the
“boosted” B-plus available at the linear-
ity control (connection D in Fig. 3)
instead of from the 275-volt supply.

6. Increase or decrease the value of
the 6BG6-G screen resistor. Increasing
the screen voltage occasionally results
in a decrease in width due to an in-
crease in secondary emission. Also, the
voltage on the screen of the 6BG6-G
may be increased by obtaining it, too,
from the ‘“boosted” B-plus wia con-
nection E in Fig. 3.

7. Connect a mica or paper capacitor
across those terminals of the horizontal
output transformer to which the width
control was originally connected (A in
Fig. 3). Try various values from .001
uf to about 0.1 uf. The capacitor should
be rated at least 600 working volts. It
tends to decrease the amount of high
voltage produced by the kickback type
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There are five or six routine.

of power supply. The larger the ca-
pacitance, the lower is the output volt-
tage. A decrease in the picture tube’s
second-anode voltage reduces the speed
of the electron stream; a lower-velocity
beam can be more easily deflected, re-
sulting in greater sweep width. The dis-
advantage of this method is that the
brilliance is affected. However, the de-
crease in brilliance is very small for a
slight increase in width and is usually
justified.

Many of these modifications may re-
sult in a change in linearity as well as
width, That usually calls for readjust-
ing the linearity controls and possibly
changing the values of some resistors.
Variable resistors can be used and the
effect of different values noted before
the final fixed value is decided on.

Herringbone pattern

Case 4: Service tag reads, “Fine
herringbone pattern all ever picture on
all channels.” This usually is the re-
sult of an interfering signal which has
managed to get through the i.f. stages.
Often it is the result of image inter-
ference produced by an FM broadcast
station when the set is tuned to one of
the low-frequency television channels.

For example, when a typical set is
tuned to channel 2 (54 to 60 mec), the
picture carrier is 55.25 me and the pic-
ture i.f. is 25.75 me. The oscillator op-
erates above the r.f. by an amount equal
to the i.f. (55.25 plus 25.75), which is
81 me. The image frequency is twice
the i.f. plus the r.f. (51.5 plus 55.25),
or 106.75 me. An FM station operating
at 106.75 me beats against the local
oscillator (81 me) and produces a dif-
ference frequency (106.75—81) of
25.75 me. This comes right through the
i.f. stages and shows up as interference
in the picture. It can be eliminated by
resonant wavetraps at the antenna in-
put, tuned to the interfering FM fre-
quency.

Image interference is usually present
on only one channel. If the pattern is
visible on all channels, it probably is
due, not to image interference, but
rather to a different kind of “beat”
interference. Its cause and cure may
not be obvious, but such interference
can be eliminated.

The sound carrier is always 4.5 mec
above the picture carrier. In the re-
ceiver, these two carriers beat against
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a local oscillator and produce sound
and picture intermediate frequencies
which are still 4.5 mc apart. Both sig-
nals may travel through a common i.f.
stage and then be separated into their
respective i.f. channels. After separa-
tion, trap circuits in the picture i.f.
stages get rid of any sound signal
which may remain, and prevent it from
reaching the video detector.

Since all detectors are nonlinear,
they mix as well as rectify. If any -en-
ergy at the sound if. frequency gets
through to the video detector, it and the
sound i.f. heterodyne and a constant 4.5
me beat signal are present at the out-
put. This 4.5-me signal is usually within
the passband of the video amplifier and
therefore is applied to the grid of the
picture tube, along with the picture
signals.

There are two methods of correcting
the condition. The first is to properly
align the sound traps.

If they are aligned and the pattern
is still present and strong enough to
be annoying, the second method usually
serves.

Since the interfering signal is at a
fixed frequency (4.5 me) after the video
detector, the logical step is to install a
4.5-mc resonant trap somewhere in the
video amplifier. The best place is in
the plate circuit of the first video am-
plifier tube. Use a discarded width
control coil as a form.

Remove all the wire from the width
control. Close-wind 40 turns of No. 32
enameled wire in a single layer. Con-
nect a 50-uuf ceramic capacitor across
the winding. Mount the coil close to the
plate lead of the first video amplifier
and wire it in series with the plate.

To adjust the trap, connect a modu-
lated, 4.5-me¢ AM signal generator to

_the grid of the first video amplifier.

Set the generator output to maximum,
producing horizontal black and white
bars on the face of the picture tube.
Adjust the trap for minimum intensity
of the bars. An alternate method is to
tune in a signal and adjust the trap
for minimum interference pattern.
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Fig. 3—Schematic of horizontal output circuit indicating the modifications,
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Finding and Curing
Unusual TV Troubles

By IRVING DLUGATCH

00O

VERYONE is familiar with “no
output,” “weak output,” or “dis-
torted output” in radio servicing.
Television has its “no picture,”
“no sound,” “no sweep,” and “distorted
picture.” In either radio or television
work, these ordinary troubles offer no
problem to the expert even possessed
of the simplest of equipment. Many a
radio technician, however, owes his
gray hairs to the puzzling intermittents
and the “everything’s perfect but—.”
What, then, of the television techni-
cian faced with a multiplicity of ecir-
cuits, each capable of developing indi-
vidual intermittents and unusual symp-
toms? Where does he begin using his
elaborate service instruments?

4

Fig. 1—Misplaced picture distorts tree.

The combination of an intermittent
in some obscure circuit plus misalign-
ment or maladjustment is enough to
confound the most experienced tech-
nician. Too often, by his random twist-
ing of controls and adjustments, he not
only indicates his complete befuddle-
ment, but manages to make matters
worse. It is often much simpler to an-
alyze the possible causes of the trouble
and then proceed methodically with the
proper equipment to track down the
guilty component. Let’s look into a few
unusual problems.

The misplaced picture

The picture had a vertical slice cut
off the right end and placed very neatly
over the left side. In this way, it was
possible to wateh a ball game in which
the pitcher stood behind the batter. He
threw a ball off to the left where it
disappeared. It reappeared at the right
of the picture to fly toward the batter.
Note, this is not a case of foldover
where the picture is merely distorted at
one side; nor is it horizontal slipping.
Fig. 1-a shows the signal as trans-

mitted and 1-6 shows the right side
transposed to the left. Let’s analyze
this condition.

The slopes of the sides of the tree
being equal and linear, there is no
possibility of nonlinearity in the hori-
zontal or vertical sweep -circuits be-
cause nonlinearity causes sections of
the pattern to be abnormally eramped
or stretched. Fig. 2-a shows the de-
flection waveshape for a normal line in
Fig. 1-a. The slicing off and transposi-
tion to the left of the received picture
indicates that the receiver sweep oscil-
lator was cutting off at b and starting
a new line while the transmitter sweep
continued to B. Thus the part of the
picture between a and B appeared at
the beginning of the lines instead of
the ends where it belonged.

Obviously the receiver’s horizontal
sweep was somewhat faster than the
transmitter’s. By signal tracing in the
syne circuits, the trouble was located
in a synec coupling capacitor which had
changed value.

Another type of deflection-circuit
trouble is nonlinearity which causes
crowding or stretching at the sides and
top or bottom of the picture. Figs. 3-a

8
/ NORMAL SAWTOOTH FOR

ONE HORIZ LINE AB

b 3

2-3

AS IT100KS FOR THE
DISTORTED FIGURE

A

2 A
Fig. 2—Horizontal sweep is too fast.

and 4-a show nonlinear vertical and
horizontal deflection voltages, while
Figs. 3-b and 4-b show the resulting
distortion in the picture.

When the vertical deflection wave
curves, the downward sweep of the
beam is slowed up, permitting more
horizontal lines to be scanned in a given
period and producing cramping or
crowding. The center portion of the
sweep is linear, and the lines are evenly
spaced.

When the horizontal sweep is dis-
torted, the picture elements are
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crowded during the curved portions of
the sweep and evenly spaced during the
linear portion.

If nonlinearity is not correctable
with the linearity controls or by stand-
ard servicing practices, look for 60- or
120-cycle hum in the deflection -ecir-
cuits. Fig. 5-a and b shows how hum
or ripple adds to or subtracts from
the amplitude of the horizontal scan-
ning wave and makes corresponding
lines longer or shorter. This causes
over-all distortion with a sine-wave

‘shape at the left edge of the raster.

Ripple or hum in the vertical deflection
circuits will cause cramping like that
shown in Fig. 3-b.

Another trouble common to deflection
circuits is failure of the damper tube.
This is characterized by distortion or
TOP

L
3-a B0T TOM 3-b
Fig. 3—A nonlinear sweep crowds lines.

foldover at the left side of the picture.
This is understandable when we recall
that the damper tube stops oscillations
caused by the rapid change in deflee-
tion-coil current during the retrace pe-
riod. Occasionally, only a single cycle
of spurious oscillation is produced dur-
ing each scanning cycle. The resultant
is a single white bar with no other dis-
tortion in the picture.

Leftward tendencies
Sometimes one or more lines are

. shifted to the left without otherwise

distorting the picture. Fig. 6 is ex-
aggerated to show this condition, which
is recognizable as a form of tearing—
a condition usually caused by loss of
syne. Deflection oscillators are usually
designed to operate at frequencies
somewhat lower than the 60- or 15,750-
cycle synchronized rates. Naturally,
they slow down to %heir designed fre-
quency when synec is removed. The
usual type of tearing oceurs irregu-
larly and over many lines. In this prob-
lem, the “slipping” is clean and covers
comparatively few lines. Furthermore,
the displacement oecurs at the same
place in the picture. This makes identi-
fication positive.

Suppose the receiver in question
uses a.f.c. in the horizontal scanning
circuit shown in Fig. 7. Capacitor C
stores a charge which maintains the
bias on the control grid of V1 for one
frame, and the oscillator will stay
locked in for this period, unless, of
course R or C have undergone consid-
erable changes in value. Checking the
values of these components is the first
step in finding the cause of the inter-
mittent loss of sync.

Regardless of the type of horizontal
sweep circuit involved, the trouble is
not caused by an intermittent com-
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ponent because the displacement is
clean and occurs at regular intervals.
Noise pulses can be eliminated be-
cause of their irregularity. A more
likely cause is an unwanted signal
which adds to or subtracts from the
video signal so as to destroy the synec

— ——

NON-LINEAR HORIZONTAL
LEFT = SAWTOQOTH DEFLECTION

RESULTING ARRANGEMENT
OF ELEMENTS

coccec ©0 0 © coCco

4b
Fig. 4—Horizontal sweep is nonlinear.

for a few lines. Obviously the unwanted
signal must oceur at a 60-cycle rate
to produce this effect. By signal trae-
ing, the trouble ean be traced to stray
piekup in the r.f. or i.f. circuits. The
interference may be caused by parasitic
oscillations, high-amplitude deflection
voltages, or heterodynes.

The vanishing ghost

A true intermittent ghost or reflected
image is not rare. It can oceur any time
the antenna sways or turns in the wind.
The cure is a good antenna installation.
We are more concerned with non-
reflected streaks and intermittent shad-
ows which appear in the picture. Con-

60 RIPPLE

VERTICAL SAWTOOTH

5

Fig. 5—Hum may cause nonlinearity.

Fig. 6—Some lines shifted to side.
JANUARY, 1950

A pattern affected as shown in Fig. 1.

sider what will happen to a picture
when an unwanted signal appears in
the video amplifiers. Fig. 8-a shows
the video signal during one line, 8-b
a part of the positive cycle of an un-
wanted signal, and 8-c shows how the
sum of the video and interfering sig-
nals places the video signal nearer the
white region. When the interference
goes negative, the video signal goes
closer to the black region. If the inter-

HORIZ 0SC

—jf—>» SYNC AMPL

s

Fig. 7—A horizontal sweep with a.f.c.

ference is a 60-cycle sine wave, half
the picture will be brighter and half
darker than normal.

If the interference is at a frequency
higher than the line scanning rate,
each line will be modulated with white
or black dots and vertical lines will
aprear in the picture.

When sound gets into the picture, we
see bars, streaks, or patches, depending
on the amplitude, phase, frequency,
and duration of the interfering signal.

These three types of interference
are easily recognizable and methods
for curing them are obvious.

1. Long, dark, horizontal streaks
following a thin, horizontal, black ob-
ject against a white background. This
may be caused by misalignment of r.f.
or i.f. eircuits or by faulty peaking in
the video amplifier cirecuits.

2. White streaks forming at the
edges of white objects against a dark
background. This is particularly no-
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An actual photo of condition in Fig. 6.

ticeable at the hairline on an actor’s
face. This trouble is also traceable to
faulty aligning or peaking.

3. Muddy, washed-out pictures and
visible retrace lines can result from
turning up the contrast control to
compensate for low emission in the
picture tube. Advancing the contrast
control raises the gain of the i.f. am-
plifiers, which may alter the over-all
response curve and cause smearing like
that just deseribed.

Weird sound

Most cases of distorted or missing
sound are due to improper operation
of the receiver’s controls but some may
be traced to excessive oscillator drift.
A bad tube is usually at fault when
poor front-end design is not evident.
Misalignment of the r.f. and i.f. stages
is an obvious cause of the same trou-
ble. (A common mistake is to realign
the picture i.f. rather than the sound
stages. The sound i.f. bandpass is not
as wide as that of the video i.f.; there-
fore the former is more critical.)

Mismatch between the antenna sys-
tem and the tuner can alter the Q of
the r.f. input circuits and distort the
response curve so that the carriers do
not peak simultaneously. Slight mis-
tuning can eliminate one carrier by
causing it to fall outside the passband
of the r.f. circuit. This condition is

0 ~> ONE HORIZ LiNE  [F—
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Fig. 8—How interference affects image.

cured by proper matching between the
receiver and antenna.
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Television Dictionary

Aberration
A defect of a lens or mirror. For
instance, chromatic aberration is
the tendency of a lens to separate

WHITE LIGHT

white light into its component col-
ors and to focus different colors at
different points.

Accelerator

The second anode of a cathode-ray
tube. This anode, operated at a
high positive potential with re-
spect to the cathode, increases the
velocity of the electron stream
and is therefore referred to as an
accelerating anode.

Accommodation
The ability of the eye to focus on
objects either near or far.

Achromatic lens
A combination of two lenses, the
curvature of the second lens being

ALL
COLORS

WHITE LIGHT FOCUS
AT THIS
POINT

such that it correets the chromatic
aberration of the first.

Afterglow

A fluorescent material glows when
bombarded by electrons and con-
tinues to glow for a length of time
after the bombardment ceases.
This continued glow is referred to
as afterglow, persistence, or
phosphorescence.

Amplitude separation
The process of removing a portion
of a waveform above or below a
given level. In the figure a positive
ootential of 3 volts is applied to
the cathode of the diode. The diode

3y OUTPUT
WAVEFORM
P4 o,
+
¥ INPUT 3V

WAVEFORM o

cannot conduct until the signal
voltage on its plate becomes more
positive than 3 volts. The output
contains only that portion of the
input waveform above the 8-volt
level. This process is also referred
to as clipping.

Angle of deflection
In a cathode-ray tube, the angle
by which the electron stream devi-
ates from the path it would follow
if undeflected.

Angle of divergence

In a cathode-ray tube. every elec-
tron in the stream exerts a repell.
ing influence on every other elec-
tron. Therefore, the stream tends
to spread out or widen. The angle
formed by the edge of the stream
and a longitudinal line through its
center is called the angle of diver-
gence.

Initial installment of a new
A-to-7Z dictionary of TV terms

By ED BUKSTEIN

Angstrom unit
A unit of wavelength measure-
ment. The Angstrom unit is equal
to 10-10 meter. The wavelength of
visible light is between 4,000 and
7,000 Angstrom units.

Aperture
A small opening or window. The
term is also used to describe the
cross-sectional area of the scan-
ning beam in a television camera
tube.

Aperture compensation
Reduction of aperture distortion
by emphasizing the high-frequency
components of the picture signal.

Aperture distortion
Attenuation of the high-frequenecy
components of the picture signal
due to the finite cross-sectional
area of the scanning beam. When
this area is large enough to cover
in the

several mosaic globules
iconoscope simultaneously, aper-
ture distortion results and the

resolution of the image becomes

poor.

Aquadag

The graphite coating on the in-
side of the glass envelope of the
cathode-ray tube. The aquadag,
which is electrically connected to
the second anode, collects the sec-
ondary electrons knocked out of
the fluorescent screen. It also pro-
vides shielding for the tube.

Aspect ratio
The ratio of the width to the
height of a television picture.
Under present television stand-
ards, the picture aspect ratio is
4 to 3.

Astigmatism
When the vertical and horizontal
curvatures of a lens are unequal,
part of the image is in focus while
other parts are not. This defeet of
the lens is called astigmatism.

\utomatic brightness control

A circuit which maintains fairly
constant the average intemsity or
brightness of the television pic-
ture.

Automatic contrast control
A circuit which varies the bias on
one or more variable-mu tubes in
such a manner that the intensity
and contrast of the television pic-
ture are maintained at a constant
average level. Automatic contrast
control is to the television receiver
what automatic volume control is
to the sound receiver. The manual
contrast control fixes the average
level of the picture. and the a.c.c.
maintaing this average even if
video carriers of different peak
amplitudes are tuned in.

Beam
In cathode-ray tubes, the stream
of electrons passing from the
cathode to the fluorescent screen.

Beam current
The current in the stream of elec-
trons in the cathode-ray tube. The
beam current rarely exceeds 250
ma and is normally less than 100
na.

Black level

In the television receiver, the
video signal is applied to the con-
trol grid of the cathode-ray tube.
Portions of this signal drive the
grid to cutoff and produce the
black portions of the picture.
Those portions of the video signal
which drive the grid beyond cutoff
are said to be below the black
level.

Black-level control
A control for varying the ampli-
tude of the portion of the video
signal which produces the black
parts of the picture.

Blacker-than-black region
That portion of the video signal
below the black level. The syn-
chronizing and blanking pulses
are contained in this portion of
the signal.

Blanking
The process of applying negative
voltage to the control grid of the
cathode-ray tube to cut off the
electron beam during the retrace
or flyback period.

Blanking pedestal

A voltage pulse used to drive the
cathode-ray tube beyond cutoff
during the time the spot is return-
ing from right to left or from the
bottom to the top of the picture.
These blanking pedestals must
be synchronized with the sweep
circuits so that the beam is cut
off at the right time.

Blanking pulse
Same as blanking pedestal.

Blocking oscillator
A vacuum tube so operated that it
is continually driven back and
forth from cutoff to saturation. If
a capacitor is connected in parallel
with such a tube, it will charge
during the time the tube is cut off
and discharge through the tube
when it conducts. This process
produces a sawtooth voltage wave-
form which may be used as sweep
voltage for the cathode-ray tube.

Brightness
The intensity of the light produced
at the screen of a cathode-ray
tube.

Brightness control
In the television receiver, the ad-
justment which varies the average
illumination of the picture by
varying the bias on the cathode-
ray tube grid.

Brilliance
Same as brightness.

Broadband Amplifier
An amplifier having flat response
over a wide range of frequencies.

Caesium
A photosensitive material used in
the mosaic of the iconoscope.

Camera

That component of a television
transmission system which houses
the iconoscope, orthicon, or image
dissector tube. The scene to be
televised is focused through a sys-
tem of lenses upon a photosensi-
tive surface. The camera breaks
down the visual image into a large
number of small picture elements,
translating the light intensity of
each element into its electrical
equivalent.

Candlepower
A measure of the light-producing
ability of a source. The standard
1-candlepower source produces a
light flux of 12.67 lumens.

Catadioptric
The name applied to an optical
system employing both lenses and
mirrors.

Cathode-ray tube

An electron tube which converts
electrical energy into light by pro-
jecting a beam of electrons upon
a fluorescent screen. The screen
glows at the point where the elec-
trons strike it. producing a spot of
light. By deflecting the electron
stream, the spot may be made to
trace a pattern corresponding to
the deflection voltage.

Catoptric
The name applied to an optical
system employing mirrors but no
lenses.

Center of curvature
The point equidistant from all
points on the surface of a spherical
mirror. If the mirror is considered
to be a segment of a complete
sphere, the center of curvature

LIGHT
PRINCIPAL AXIS

¢ F SPHERICAL
z MIRROR

LIGHT
C=CENTER OF CURVATURE

would be located at the center of
the sphere. The center of curva-
ture is located on the principal

F=FOCAL POINT

axis.
(Continued in February issue)
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Adjusting TV Linearity
Without a Test Pattern

By MATTHEW MANDL

HE most common method of ad-

justing linearity in television re-

ceivers is to tune in a station test

pattern and adjust the horizontal
and vertical linearity controls on the
rear apron of the chassis. When the
pattern circle is perfectly round, and
the width and height controls are ad-
justed to mask the image properly, we
can be reasonably sure that the receiv-
er will not elongate, bend, or otherwise
distort the subject material of subse-
quent television programs.

While this method is highly satisfac-
tory, a test pattern is not always avail-
able when needed. The technician
should become familiar with the pro-
cedures for adjusting linearity without
it. The methods are not complex and
require no equipment other than a sig-
nal generator and a simple audio oscil-
lator. With them, vertical and horizon-
tal linearity can be set, and sweep
amplitude can be adjusted by the vis-
ible indication appearing on the tube.

Use a signal generator to produce
vertical or horizontal lines (or both)
on the face of a tube. These lines,
which resemble the sound bars so often
visible when the receiver traps are not
adjusted correctly, are used as a basis
for adjusting linearity. If, for instance,
a frequency above the 15,750-cycle hori-
zontal sweep rate is injected into the
video stages, a series of vertical bars
appears on the picture-tube face. The
number of bars depends on how much
the frequency of the injected signal
exceeds 15,750 cycles. The bars will be
perfectly spaced and of equal thick-
ness only if the horizontal linearity is
correctly adjusted.

If a frequency below 15,750 cycles is
used, but above the 60-cycle vertical
sweep frequency, a series of horizontal
bars is visible, and their number de-
pends upon how much higher than 60
cycles the injected frequency is. Again,
the spacing and thickness of the bars
indicate linearity—vertical in this case.

When an a.c. signal is applied to the
grid of the picture tube, it alternately
adds and subtracts from the bias al-
ready on the tube. If, for instance, we
inject a frequency of 60 cycles (the

JANUARY, 1950

Audio-modulated signal generator

produces parallel bars on screen

same as the vertical sweep rate), the
bias is increased and decreased 60
times per second. Since the vertical
sweep rate is only 60 cycles, half of the
downward trace is blanked out and
half is not. If a 480-cycle signal is in-
jected, it blanks out and releases the
beam at a more rapid rate—eight times
per field, to be exact, since 480 divided
by 60 equals 8. This means that ap-
proximately eight white and eight
black horizontal bars will appear on
the screen. Actually such division will
not give the exact number of bars

Fig. 1—Horizontal bars afford a check
on linearity of vertical sweep source.

which appear on the screen because
some are lost during the retrace time.
However, more and more bars will ap-
pear on the screen as the frequency is
raised to 15,750, the horizontal sweep
rate. Fig. 1 is a photo of a screen with
these bars on it.

When the frequency is above 15,750
cycles, it affects the horizontal lines,
since its frequency is now high enough
to blank out and release the beam dur-
ing the horizontal sweep. If the in-
jected frequency is, say, 315 ke (315,-
000 cycles), the electron beam is cut
off 20 times and released 20 times
(315,000 divided by 15,750). Almost 20
black and white vertical lines there-
fore will be visible on the screen. Fig.
2 shows a screen with vertical bars.

Any standard signal generator can
be used to produce the vertical bars.
It is preferable to use frequencies
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above 300 ke to get a sufficient number
of bars for good linearity adjustment.

Though many r.f. signal generators
have a 400-cycle toné available for in-
ternal modulation purposes, they are
not suitable for producing horizontal
bars, since such a frequency would
only produce about five lines. The bars
would be fairly thick and their lin-
earity rather difficult to determine. It
is much more desirable to use a fre-
quency between 800 and 2000 cycles so
that from 10 to 30 bars will appear on

.. the screen. If an audio oscillator is

available, it can be used. However,
audiQ oscillators having not been em-
ployed to any extent by service tech-
nicians, one may have to be built up.

Oscillator construction

Fig. 3 is a schematic of an oscil-
lator using a 117L7-GT, which com-
bines a rectifier with a beam-power
amplifier. Utilizing the rectifier section
for the power supply and the ampli-
fier tube as a grid-blocking oscillator,
we can construct a compact audio oscil-
lator without the need for -a separate
power source. The frequency can be
varied with the 500,000-ohm poten-
tiometer, and the ouput is more than
sufficient. It can also be used during
regular servicing for signal tracing.

The parts can be mounted on a
small chassis. A small tin baking pan
makes an excellent chassis. Ground
all terminals to the chassis, and

Fig. 2—Even spacing of vertical bars

indicates horizontal sweep is linear.
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use the isolation transformer indi-
cated in Fig. 3. The isolation trans-
former is necessary, as otherwise the
chassis of the oscillator would be “hot”
and there would be danger of shorts
and shocks. A small power transform-
er and tube designed for 250 volts on
the plate can be used, of course, as can
any oscillator which will produce a
good waveform between about 1,000
and 2,000 cyecles.

ISOLATIKI)|N TRANS n7L7
e 6 3
HITVAC

Fig. 3—Circuit of the audio generator.

Any audio interstage transformer
will work in the tuned circuit. The unit
can be tested for oscillation by placing
a pair of phones across the output
terminals. If there is no oscillation,
reverse either the primary or secon-
dary connections of the audio trans-
former, but not both. Make sure the
secondary winding (the one having
greater d.c. resistance) goes to the
grid. If the oscillation frequency is too
high or too low, change C, R1, or R2.
Exact values for these cannot be given,
since frequency range is also dependent
on the transformer, the distributed ca-
pacitance, circuit wiring, ete. The fre-
quency can, however, be altered by
changing any of the values of C, R1,
and R2.

Linearity testing

Both vertical and horizontal linearity
can be checked and adjusted right in
a customer’s home. For adjusting ver-
tical linearity the procedure is as fol-
lows:

1. Turn on the television receiver and
allow it to warm up. Remove the an-
tenna lead-in. Attach the audio oscil-

vioeo | [yieo vioEQ PiX TUBE
staces| | DET STAGE
CLIPPERCIRUITS,
SIG.GEN. |- |VERTEHORIZ OSL.

CEMZ{JN WITH TV RCVR GND
Fig. 4—Tie generator to a video grid.

lator to the EXTERNAL MODULATION
jacks of the signal generator, turning
off the internal modulation. Attach the
output cable of the signal generator to
the antenna terminal of the receiver.
Set the receiver to the lowest channel.

2. Tune the signal generator to the
channel frequency. Vary the signal-
generator frequency slightly until bars
appear on the screen. Adjust contrast

Television

and brilliancy for satisfactory image.
(The generator can also be set to the
picture i.f. frequency.)

3. Adjust the vertical hold until the
horizontal bars stand still. (Fine tun-
ing may also be adjusted.) If more or
fewer bars are desired, change the fre-
quency of the audio oscillator. Vary
the signal generator modulation con-
trol for the desired darkness of the
black bars.

4. Adjust the vertical linearity con-
trol until there is no erowding of bars
either at top or bottom of the sereen.
Height and vertical positioning con-
trols may need slight retouching for
proper centering and amplitude.

If the work is done when the chassis
is on the workbench, the r.f. signal
generator is not needed. Simply attach
the output of the audio oscillator to the
grid input of the first video amplifier.
Turn the channel selector off a station,
and start with step No. 3, above.

For horizontal linearity adjustments,
where vertical bars are required, the
signal generator output must be in-
jected into the first video amplifier
grid, as shown in Fig. 4. This can be
done while the chassis is on the work-
bench, or it ean be done in the cus-

Fig. 5—RCA grating generator pattern.

tomer’s home by removing the tube
and bending a small piece of wire
around the grid pin. The output from
the signal generator is attached to
this piece of wire, with the shield of
the cable going to receiver ground.
(Do not use a modulated signal.) This
is also an alternate method for inject-
ing the audio oscillator directly into
the video amplifier without removal of
chassis. This does away with the need
for a signal generator during vertical
adjustments. The procedure for hori-
zontal linearity adjustment is:

1. Turn on the receiver and allow it
to warm up. Set the channel selector so

no station is tuned in, or remove the
antenna lead-in. Turn on the signal
generator and set the frequency for
approximately 300 ke. Vary the out-
put and frequency until 20 or 30 ver-
tical bars appear on the screen, as
shown in Fig. 2. .

2. Adjust contrast and brilliancy for
a satisfactory image. Also vary the
horizontal hold until the vertical bars
are stationary.

3. Adjust the horizontal linearity
until there is no crowding of bars at
either side of the screen. Width and
horizontal positioning controls may
need slight retouching for proper cen-
tering and width.

Commercial equipment

Several commerecial pieces of equip-
ment are avilable which are so designed
that the dark-line trace is thin, and both
horizontal and vertical bars appear si-
multaneously.

The device used by RCA is called a
grating generator (type WA-3A). The
grating pattern appears in Fig. 5. This
thin-line trace can be used against a
station pattern as shown in the illus-
tration, or it can be used to give the
lines against a plain raster back-
ground. Improper adjustment of either
vertical or horizontal linearity results
in erowding or spreading of the bars
at top and bottom or at the sides.

The Phileo product, which produces
the same type of vertical and horizon-
tal bars, is known as a crosshatch gen-
erator (model 5072). It comes with an
adapter harness, as shown in Fig. 6.
Plate voltage, heater power, and syn-
chronizing voltages are obtained from
the television receiver.

The Philco crosshatech generator is
adjusted at the factory to produce 12
horizontal and 16 vertical lines. The
number and positions of the vertical
lines, however, can be changed by a
trimmer which is accessible through a
hole in the bottom of the generator.
Horizontal line adjustments can also
be made.

Two other commercial types are the
Hickok linearity-pattern television gen-
erator, model 620, and thé Supreme
composite video generator, model 665.
The latter produces a dot modulation
pattern. On the tube face a series of
slightly elongated dots appears; and
if receiver linearity is properly set,
vertical and horizontal dot spacing is
equal.

Fig. 6—The Philco crosshatch generator shown with its plug-and-wiring harness.
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By RALPH W. HALLOWS

Y the time that this article appears
in print, Britain’s second televi-
sion station will be on the air in the
Birmingham area. We're rather

proud of it; for, with its vision output
rated at 35 kw and its sound rated at
12, it’s the most powerful thing of its
kind in the world. Our population is so
conveniently arranged from the TV
point of view that one pair of stations,
London and Birmingham, serves a good
half of it. The third station is to be in
the north; it will cover the thickly popu-
lated districts of Yorkshire and parts
of Lancashire and should bring the
total of potential televiewers up to
nearly three-quarters of the British
people.

For all stations except the London
transmitter, which is to remain unal-
tered, the BBC has decided to adopt
the asymmetric sideband system illus-
trated in the drawing. This will allow
five individual sound and vision chan-
nels to be fitted into the band, the trans-
mitter on each channel radiating a
video bandwidth of 2.75 me with virtual
freedom from amplitude or phase dis-
tortion.

This decision of the BBC’s has had
considerable effect on the design of tele-
visers produced recently. The separa-
tion between the video carrier of any
channel (except No. 1) and the sound
band of the channel next above it is
only 1.5 me. A considerable degree of
selectivity is thus essential, and this
rules out the t.r.f. designs, which have
been so popular in England because of
their freedom from harmonic troubles.

VISION CHANNEL I~ 45MC

All the new televisers are superhets.
Next, single-sideband working is called
for; rather the receiver should have
ideally 100 per cent response to modu-
lation frequencies 2.75 me below that of
the carrier, a similar response to those
up to 0.75 mc above it, and then a sharp
cutoff. At 1.5 me above the carrier the
attenuation of sensitive receivers must
be 50 db or better.

One interesting trend is that toward
lower prices. This cannot be done by in-
corporating a very small picture tube,
for the public has shown in no uncer-
tain manner that it will not accept at
any price televisers providing an image
smaller than about 74 x 6 inches; and
that means that the 9-inch tube is the
absolute minimum size. Nor is there
any future—or even any present—for
the vision-only set without accompany-
ing sound. It’s a bit difficult to give you
an idea of TV prices in Britain, because
ordinarily all are quoted inclusive of
purchase tax. Purchase tax is a vari-
able for which the manufacturer has
no responsibility. It may at any time
go down; equally (and more likely) it
may at any time be increased. What
I’ve done, with the aid of such modest
mathematical accomplishments as I
possess, is to give you from now on the
price as it would be were purchase tax
not added to it, converted into dollars
at the present rate of $2.80 to the
pound sterling. If you want the price
including tax, add about one-third to
the figures given.

The lowest priced, and in many ways
one of our most interesting, small tele-

VISION CHANNEL 2- 5L75MC  VISION CHANNEL 3= 56,75MC

VISION CHANNEL 4= 61.75MC
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visers is the Baird Everyman, which
registered a miniature atom-bomb ef-
fect when produced out of the bag on
the opening day of Radiolympia. It has
a 9-inch tube, has both sound and vi-
sion, is a very respectable performer,
its appearance is attractive, its over-
all dimensions are less than a cubic
foot, and its cost is about $78. Very
few beans have been spilt so far about
its makeup, but I understand that it
contains no more than ten tubes and
two metal rectifiers in addition to its
C-R tube. I need hardly say that with
this small complement of tubes it is a
short-range set—the sensitivity, in
fact, is a pretty large fraction of a
millivolt. But it should appeal strongly
to the millions of folk who live in dis-
tricts where television field strength is
high.

Other examples of low-priced tele-
visers are the H.M.V. model 1807 (10-
inch tube) at $97, and the Ambassador
(10-inch tube) at $88. These are table
models. There are also quite a number
of table receivers with 12-inch tubes.
Ekeo has two at about $122 apiece, and
there are 12-inch table models by Am-
bassador, Murphy, and Ultra at com-
parable prices.

I have mentioned that the small
sereen is not readily accepted. I'll go
further and say that there is a notice-
able swing in the direction of images
of 80 square inches and upward. Con-
soles with 12-inch tubes are legion,
those for television only being priced,
on the average, at about $150, and
those with broadeast-band or all-wave

VISION CHANNEL 5- 68.75MC

LONDON BIRMINGHAM PRESENT LIMIT OF BAND
BOTTOM | SQUND CHANNEL | SOUND CHANNEL 2 SOUND CHANNEL 3 SOUND CHANNEL 4 SOUND CHANNEL 5
OFBAND | 41.5MC 48.25MC 53,25MC 58.25MC 63.25MC EO;OF BAND
L 3.5MC 3.25M¢ | 3.5MC [I.SMCl 3.5MC ||.5MC | 3.5MC | 1.5MC I 3.5MC _II.25MC
| i I ] | 1 | |
i 1 1 1 1
41 45 50 60 65 68

TV channel assignments in Britain. All except No. 1 have asymmetric sidebands.

JANUARY, 1950

55
FREQUENCY IN MC

wwWw americanradiohistorv com

Channels 1 and 4 are those now employed.


www.americanradiohistory.com

Television

Camera in E.M.L hospital unit travels on rails over operating table.

radio reception as well, running from
about $200 upward. I know of two
models with 14-inch and a half dozen
with 15-inch tubes. Most of these big
fellows go in for expensive cabinetwork;
prices therefore cover a wide field.
There is, however, an Ekco 15-inch tube
model with four selected broadcast-band
“press-button” stations at $256, and if
you want a console housed in a beau-
tiful cabinet and combining all-wave
radio with a special high-quality audio
end and TV, there’s the Haynes at
$440.

Projection sets were numerous at
Radiolympia; but I don’t believe that
more than a few of these will become
firmly established on the market. Al-
most all use the Schmidt system. Many
manufacturers are chary of offering a
set containing a C-R tube requiring
25 kv, which may have a very short
life and give a good deal of trouble.
This is not unlikely to happen with
some of the 2}-inch, high-voltage,
superbrilliant projection tubes avail-
able; but the Philips-Mullard people
seem confident of the ruggedness and

Ckeovision TSC113 has unusual cabinet,

the longevity of their newest tube of
this kind, for which an average life of
1,000 hours is claimed.

Using this tube and a modified
Schmidt assembly, the Philips big-
screen televiser has been designed on
novel lines. The cabinet contains the
projector, but this throws the image on
to a beaded-reflector home movie screen
outside the instrument itself. The size
of the picture varies, according to the
length of the throw, from 16 x 12
inches to about 4 x 3 feet. The extra-
ordinarily bright and clear images live
up to the maker’s claim that they are
as good as those of 16-mm home movies.
These sets can apparently be made in-
expensively, for the price tentatively
suggested for the 4 x 3-foot model is
about £100, or $280.

Speaking of C-R tubes, there are one
or two other points I must mention.
The newest aluminized Emiscope tubes
give a very bright and contrasting pic-
ture. To make the most of them the
high voltage must be 8 kv or more.
Most sets, whether or not they have
aluminized tubes, are now using line-
flyback for generating the high-voltage
EHT, and it is certainly the most satis-
factory system where voltages getting
into the neighbourhood of 10 kv are
called for.

Two television systems specially de-
signed and developed for the instruc-
tion of medical students in hospitals
are giving most satisfactory results at
the great London hospitals, Guy’s and
the Middlesex. I want to emphasize
that these are not just ordinary TV

Ekco device generates a testing pattern.
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bits and pieces pressed into occasional
service. The apparatus is specially de-
signed for the job, and it is a per-
manent installation. In the E.M.I. sys-
tem the transmitter unit incorporates
the camera, a specially designed sha-
dowless lamp, and the microphone. The
apparatus is suspended from rails
above the operating table and the image
is delivered to the camera by way of
a mirror, which can be tilted at the
most suitable angle. The camera has a
remotely controlled triple lens system,
by means of which the screen can be
made to cover a large area on a re-
duced scale, or to give a natural-sized
image, or to give a magnified image of
a small area. At the control desk there
is a monitor tube and the switches and
knobs necessary for making any ad-
justment that may be required from
this remote point. The E.M.I. system
is in monochrome, but good definition
is obtained by the use of color filters.
The Pye Co. has recently developed a
system of color television for operating
theatres, which gives admirable results.

The Cossor Co. has just introduced
an interesting extension unit for TV
receivers. I won’t go into details as ex-
tension televisers are dealt with else-
where in this issue. I’'ll just mention
one or two of Cossor’s striking points.
It taps off the TV signal at the modula-
tion terminal of the C-R tube; and it
doesn’t matter whether the tube is
grid- or cathode-modulated, for a phase-
reversing switch is provided at the ex-
tension. The preset variables of the
extension have so wide a range that it
is readily adjusted for 405-line, 50-
frame-per-second, or 525-line, 60-frame-
per-second reception. The price is to be
from $60 to $70 for the model with
10-inch tube.

From some of the accompanying
photographs you’ll see what strides
have been made in turning the once
rather clumsy televiser cabinet into
a beautiful piece of furniture. To me
the corner model is specially attractive.
Not only does it look well and save
space, but it allows the TV receiver
to be placed where it can do justice
to both sound and vision programs.

Receiver by Fitton stands in a corner.
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Soap Bubbles and Television

LL the color-television systems
demonstrated or proposed up to
the present are based on the
trichromatic principle which has

long been used in printing.

To reproduce an image in colors,
three cuts are made by photographing
through yellow, red, and blue filters.
These cuts are then printed successively
and in ecareful registry.

We proceed in the same manner in
television, breaking the image up into
the elementary colors with appropriate
filters and transmitting the partial im-
ages either successively or simultane-
ously. These elementary colors are again
combined into a color image at the re-
ceiver.

The principle is excellent, but it lacks
by far the simplicity that characterizes
the real solutions of the hardest prob-
lems. T do not believe it will be along
this path that the best system of trans-
mission in colors is to be found.

Why not imitate Nature, who resorts
to the simplest means to produce her
most beautiful hues? What can show
more varied colors than a soapbubble?
A drop of oil on a damp pavement ex-
hibits more variegated colors than the
plumage of the rarest of exotic birds.
And speaking of birds, do you think the
plumes of the peacock owe their iri-
descence to colored pigments? Then try
to scrape them away with your knife.
You will be left with nothing but a uni-
formly grayish-white substance.

All these instances are examples of
the well-known phenomenon of the ae-
tion of thin transparent layers. Our
physics texts tell us that when such an
exceedingly thin layer is illuminated,
part of the light is reflected by the first
(top) surface and that part of it pene-
trates the layer and is reflected by the
second (bottom) surface.

The two reflected rays do not follow
the same trajectory. That is, they are
not at all times in phase. According to
the wavelength of the light and the
thickness of the layer, certain of the
radiations oppose each other and are
weakened or extinguished; others find
themselves in phase and therefore are
strengthened.

Consequently, if we illuminate our
thin layer with white light, composed
of all the visible wavelengths, only the
radiations of certain colors will be visi-
ble after their reflection. (One might
note, in passing, how much this phe-
nomenon resembles both the fading of
*Editor, Toute la Radio, Paris (France)
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radio waves and the “dead spots” of the
u.h.f.’s.)

Thus, a thin transparent layer which
itself is colorless (soapbubble, film of
oxide on the surface of a metal, var-
nish, drop of oil or gasoline) reflects a
colored light, the color of which de-
pends solely on its thickness.

Without being able—at the present
state of technique—to guess at the con-
crete means necessary to achieve that
objective, I dare to affirm that the true
solution of the color problem is offered
by this phenomenon of thin transparent
layers. And this applies in all the fields

of image reproduction: photography,
printing, phototelegraphy, and televi-
sion.

Television in color will be realized
the day that the cathode-ray tube can
modify the thickness of thin transpar-
ent optical layers on its screen. Then,
illuminated by white light, it will pro-
duce a living image in complete color,
an image which also can be projected
easily onto a large screen.

Here, in my opinion, is the path which
those researchers who seek to discover
the true solution of color television

might profitably explore.
(From Toute la Radio, October, 1949)

Rebalancing TV Set Inputs

EPRESENTATIVE of the many
popular television receivers which
use a balanced push-pull input
system are the RCA 630TS and
8TS30, Admiral 30A1 chassis, Emerson
models 571 and 606, Olympic TV-922,
Capehart 501P, and many others.

This type of input is really efficient
only when the arrangement is well
balanced and when the shunt impedance
of the input circuit matches the im-
pedance of the transmission line.

A simple test shows unbalance. Tune
in a strong station and disconnect the
transmission line. Touch one wire of
the line to one input terminal; then
touch it to the other terminal. If the
signal is stronger at one terminal than
the other, there is unbalance. Remedy-
ing the situation is very simple; and, in
view of the improvement you can ex-
pect, it is well worth doing even though
it necessitates removing the chassis.

The load on the transmission line is
the series value of R1 and R2, 300 ohms.
L1 is a choke which acts as a high-pass
filter, shorting low-frequency interfer-

ing signals but having a high reactance
at TV signal frequencies. If either R1
or R2 changes value with age, one will
be greater than the other, destroying
balance. Even if both change equally,
the impedances will not match. Check
R1 and R2 on a good ohmmeter and re-
place with 150-ohm units if necessary.

The schematic shows that separate
inductors are used to tune each plate
circuit. If opposite numbers here are
not matched, there will be unbalance.
If the unbalance is not very bad, you
can eliminate it without test equipment.

Tune in the highest-channel, high-
band (channel 7-13) station in the area.
Adjust the high-band tuning slugs L2
and L3 until the balance test (using
the single transmission-line lead as be-
fore) shows good balance. Ordinarily
both tuning-slug screws should project
about equally from the tuning assembly.

Next, tune in the highest-channel
station in the low band (channels 2-6)
and adjust L4 and L5 for the best pos-
sible balance.—Matt Mandl

_L ANT
XA Section of a typical television receiver with a balanced input.
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Aero Tower & Rotator Div.,

Knepper Aircraft Service

116 Linden St., Allentown, Pa.
Antenna masts of tubular steel,
built in triangular form, 10 to
198 feet high.

Alliance Mfg. Co.,

Alliance, Ohio
Antenna rotators, with or i
out direction indiee

Alptfodco, Inc.,
30X 56 i Wells, Tex.
Aluminum antenna towers, as-
sembled or knocked down in 6-
foot sections. Bases for mount-
ing on vertical. horizontal, or
sioping surfaces.

American Phenolie Corp.,
1830 South 54th Ave.,
Chieago, 111

High-gain, multielement, folded

dipoles; one indoor unit. Four
antenna models. Masts, stand-
offs, brackets, transmission lines.

Astatic Corp.,
Conneaut, Ohio
Four-tube, all-channel booster.
Boker Mfz. Co.,
133 Enterprise St.,
Evansville, Wis.
Antenna towers, self-supporting
and guyed, up to 100 feet.

Best Vue Produets

237 Centre St., New York, N. Y.
Conical-type antenna, adaptable
for hizh or low bands; single
or stacked arrays.

Rrach Mfg. Co,,
200 Central Ave., Newark, N. J.

Wide- and narrow-lobe, high-
gain arrays, fans and conical
types; indoor V’s. Twelve an-

tenna models. Lightning arrest-
ers. Twelve-receiver distribution
system.

Cornell-Dubilier Electric Corp.,
South Plainfield, N. J.

Single- and double-bay conicals
and folded dipoles with reflec-
tors. Rotators with direction in-
dicators.

Crown Controls Co.,

124 S. Washington St.,

New Bremen, Ohio

Antenna rotators with direction
indicators.

Brooklyn Television Co.,

1630 St. Johns Place,

Brooklyn, N, Y.
Straight and folded dipoles ; con-~
icals. Wall and chimney mounts ;
standoffs.

Delson Mfg. Co.,

C & G Tool Manufacturers, Inc., 126 11th Ave., New York, N. Y.

39 Main Street, East Orange, N. J. Dipole, folded-dipole, and r
Antenna rotor; mast extenders; ical window §: indoor
chimney and wall mounts; cop- g - els.
per-plated ground rods.

'Dielr gucts Co., Inc.,

irginia Ave.,

Jersey City 5, N. J.
All-channel, unidirectional V’s
for 72- or 300-ohm line; all-
channel dipoles, bidirectional on
jow band, unidirectional on high
band. Twelve models.

icles,
double-bay, high-
quency ; indoor V’s; 1
poles. Brackets and mounts, gig
wire, mast extensions, lightning
arresters, ribbon transmission
line.

v-Up Tower Co.,
Kinzie Ave., Racine, Wis

Channel Chief Co.,

37 Mali Drive,

North Plain =T

re, corner-reflector broad-
band, high-frequency antennas.

Electro-Steel Products, Ine.,
112 N. 7th St.. Philadelphia 6. Pa.
Indoor triple-loop antenna.

Garrett-Buckley Co.,

624 South Michigan Ave.,
Chicago, Il

No information furnished.

Channel Master Corp.,

Napanoch Road. Ellenville, N. Y.
Dipoles and folded dipoles with
reflectors ; biconical and fan ar-
rays; in-line-types, three-ele-
ment beams; V’s: lazy-H's;
masts. Thirty models.

General Cement Mfg. Co.,

919 Tavler Ave., Rockford, Il
Towers 28 to 100 feet high;
indoor V antennas. Mounts.
brackets, ¢lamps, insulators. and
accessories. 300-ohm twin

Circle-X Antenna Corp.,

500 Market St.. Perth Amboy. N. J.
Circular, high-gain, wideband all
antennas, indoor and outdoor. line.
Two models.

Gonset Co.,

Burbank, Calif.

No information furnished.

Commercial Plasties Co.,

1198 Merchandise Mart. Chicago 54
Ethyl cellulose plastic clamp to
support 300-ohm ribbon line. Hy-Lite Antennae, Ine.,

528 Tiffany Street. Bronx 59. N. Y.
Multielement conicals, Yagi ars
rays, folded dipoles.

Communication Measurements Corp.,
120 Greenwich St.. New York. N. Y.
Unequal-length folded ' dipoles
driven by phasing section, for
high, low, and both bands; nar-
row-band, three-element arrays:
pole-mounting antenna selecbor‘

switch. _ ! l

Industrial Television, Inc.,

359 Lexineton Ave., Clifton, N. J.
Master antenna systems to feed
six receivers without, and more
with, amplification equipment.
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Insuline Corp. of America,

36-02 35th Ave,,

Long Island City, N. Y.
Widéband biconicals, indoor and
window dipoles. Eleven models.

Jerrold Electronics Corp.,

121 N. Broad St., Philadelphia 7, Pa.
Master antenna system ampli-
fiers, lead-ins, matching net-
works.

JFD Mfg. Co., Inc.,

6101 16th Ave., Brooklyn 4, N. Y.
Multielement and multibay di-
poles, folded dipoles, and con-
icals, with special modifications,
and Yagi beams; window and
indoor antennas. Eighty-eight

Masts, exten-

arresters, and

antenna models.
sions,

brackets,
accessories.

iz#le-Plascomold Corp.,
nionville, Conn.

High-gain antennas, masts,
towers, and mounts, with acces-
sories; transmission lines and
arresters.

Lyte Parts Co.,

15 Washington Ave., Plainfield, N. J.
Ten high- and low-band antenna
models, multielement, multibay

folded dipoles_and cemiexfs” Ro-
at

tators.and-tasts.
L

McKinney Steel & Sales Co.,
8 M~dison St.. Waukegan, Il
Swivel bases for antenna masts.

Metalace Corp.,

2101 Grand Concourse. Bronx 53.N. Y,
Twenty-four tvpes of mounts for
antenna masts.

Nicholas Equipment Co.,
Bellevue, Ohio
Antenna rotator.

Oak Ridge Antenna,

239 Fast 127th St., New York, N. Y.
Multielement, multibay dipoles,
folded dipoles, and Yagi arrays;
indoor and window antennas.
Transmission line. Mounting ac-
cessories.

.

Walter E. Peek, Ine.,

2842 West 30th St.,

Indianapelis 22, Ind.
Six-element, folded-dipole Yagi
beams for low band: single- and
double-stacked. collinear, phased
dipoles and reflectors for high
band. Five models.

Peerless Products Industries,
812 North Pulaski Read,
Chicago 51, ML

Indoor telescoping V.

RADIO-ELECTRONICS for
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Penn Boiler & Burner Mfg. Corp.,
Lancaster, Pa.
Tripod-type towers in sections,
usable to 120 feet; tower bases,
turning .caps, pole mounts, roof
mounts.

A. A. Peters,
231 North 7th St., Allentown, Pa.
No information furnished.

Philson Mfg. Co., Inc.,

60 Sackett St., Brooklyn 31, N. Y.
Wide- and narrow-band arrays;
indoor dipoles; masts.

Phoenix Electronics, Inc.,
Lawrence, Mass.
No information furnished.

Precision Plastic Products, Inc.,
628 West Lake St., Chicago 7, Il
Adjustable folded dipoles.

Premax Products Division,

Chisholm-Ryder Co., Inc.,

Niagara Falls, N. Y.
Adjustable V-shaped
(outdoor).

dipoles

Price Tenna-Trailer Co.,

660 East Walnut St., Watseka, Ill.
Trailer carrying telescoping mast
for TV demonstration ; telescop-
ing masts for permanent instal-
lation.

Progress Mfg. Co.
2165 Morris Ave., Union, N. J.
Chimney mounts.

Rad-El-Co Mfg. Co.,

7580 Garfield Blvd.,

Cleveland 25, Ohio
Broadband X-tvpe, in-line, and
folded -dipole-and-reflector ar-
rays. Five models.

Radiart Corp..

3571 West 62nd St.,

Cleveland 2, Ohio
Single and multielement, single-
and multi-stack. folded-dipole
arrays for high and low bands;
single and stacked conicals; in-
door V's. Fifty-six models.

Mounts, masts, and brackets.

Antenna rotators.

The Radio Craftsmen, Inc.,

1617 South Michigan Ave.,

Chicago 16, Ill.
Adjustable
antenna.

indoor “slide-rule”

Radio Merchandise Sales

550 Westchester Ave., New York 55
Single- and multibay dipoles,
folded dipoles, conicals, and spe-
cial V types; indoor and win-
dow antennas. Mounts and
hardware. Twenty-five antenna
models.

Radion Mfg. Co., Inc.,
1137 Milwaukee Ave.,
Chicago, Il

No information furnished.

Raytron Mg. Co.,

441 Summit, Toledo, Ohio
Single- and double-stacked fans
and conicals. Aluminum rods,
Plexiglas insulators, and hard-
ware for antenna builders.

RCA Tube Department,

415 South 5th St., Harrison, N. J.
Wide- and narrowband arrays,
reversible beams, indoor dipoles,
V attachments for increasing
forward gain of wideband di-
poles. Thirteen antenna models.
Transmission line, mast mount-
ings, couplings, guy rings.

Norman N. Sewell], Inc.,
Susquehanna Ave. at Dearstine,
Lansdale, Pa.

No information furnished.

Snyder Mfg. Co.,

22nd & Ontario Sts.,

Philadelphia, Pa.
Dipole, folded-dipole, and con-
ical arrays; indoor antennas.
Brackets, masts.

South River Metal Products Co., Inc.,

South River, N. J.
Chimney and wall
standoffs.

mounts ;

Overhead Planes

URING the war, it was a good
thing that airplanes reflect high-
frequency radio waves so well, radar

cal investigations

airports).

actual observations (he lives near two

Spirling Products Co., Ine.,
62 Grand Street, New York, N. Y.
Indoor V antennas.

Square Root Mfg. Co.,
901 Nepperhan Ave.,
Yonkers, N. Y.
No information furnished.

Standard Ceil Products Co., Inc.,
2329 North Pulaski Road,
Chicago 39, Il

High-gain booster.

Technical Appliance Corp.,
Sherburne, N. Y.
Stacked and single-bay Yagis,
conicals, lazy H'’s, and folded di-
poles; indoor antennas. Forty-
one models.

Tel-A-Ray Enterprises, Inc.,

P. 0. Box 332, Henderson, Ky.
High-gain multielement dipole
antennas.

Telrex, Ine.,

26 Neptune Highway,

Asbury Park, N. J.
Slingle-bay and multistack conic-
als.

Telvision Laboratories, Inc.,

542 N. Parkside Ave.,

Chicago 44, Il
“Printed” antennas (conducting
paint in the shape of a folded
dipole on heavy paper).

Tricraft Products Co.,

1535 North Ashland Ave.,

Chicago 22, IIl.
End-loaded dipoles, indoor and
outdoor ; single and stacked con-
icals.

U.H.F. Resonator Co.,

224 7th St., Racine, Wis.
High-gain, highly directional,
stacked, colinear arrays.

Unimac Division,

Marvin Radio-Television,

Buckeye at 89th St., Cleveland, Ohio
Universal, standard, and chim-
ney mounts.

Universal Products,

4100 Taylor Ave., Racine, Wis.
Steel towers, conical antennas,
masts. Eleven meodels.

Veri-Best Television Products, Inc.,

233 Spring St., New York, N. Y.
Dipoles and folded dipoles with
reflectors ; indoor V’s; mounting
brackets.

Walco Products, Inc.,
East Orange, N. J.
Aluminum towers.

Ward Products Corp.,

1523 East 45th St., Cleveland, Ohio
Single- and multistack, broad-
band folded dipoles. Fifteen
models.

Warren Mfg. Co., Inc.,

250 East St., New Haven, Conn.
Dipoles, folded dipoles, conicals,
fans, and V's.

J. M. Weaver Co.,

267 Kings Road, Madison, N. J.
All-channel folded dipoles and
hardware.

Western Coil & Electrical Co.,

215 State St., Racine, Wis.
Towers, telescoping masts, and
accompanying mounts, guy rings,
insulators, ete.

Wincharger Corp.,
East 7th & Division Sts.,
Sioux City 6, Iowa

Thirteen models of towers.

Wind Turbine Co.,
East Market St. & Penna. R.R.,
West Chester, Pa.

Ten models of towers.

Workshop Associates, Inc.,

66 Needham St.,

Newton Highlands, Mass.
Narrowband arrays with three
and twelve elements. Thirty-six
antenna models. Masts, mounts,
matching transformers, silver-
plated connectors.

Cause TV Flutter

supplemented with

this

is not the whole solution.

Flutter may be reduced by automatic
gain control

Unfortunately,
The

(a.g.c).

being one of our most effective weapons.
Now this reflecting property is a great
annoyance. Many TV owners are
bothered by picture flutter caused by
passing planes. The TV signal, like a
radar beam, is reflected to the receiv-
ing antenna by the moving aircraft.
Here it adds or subtracts from the di-

rect signal, giving alternately a
brighter and darker picture.
The same effect, incidentally, is

noticed on FM receivers, due to the
high frequency on which they operate.
It manifests itself as a rapid fading,
and is not as troublesome as on tele-
vision, partly because of the automatic
volume control action and partly be-
cause the ear is not as eritical as the
eye.

It is difficult to experiment with this
type of interference because it lasts
only a few seconds each time. However,
A. H. Cooper describes in Wireless
World (London, England) his theoreti-

JANUARY, 1950

The phase difference of an echo de-
pends upon how much longer it has
traveled than has the direct signal.
This added time (or distance) is fixed
only if the plane travels in an ellipse
with receiving and transmitting an-
tennas at the foci. There would be no
flutter if a plane were to follow such
a course. The picture would be
strengthened or weakened by the echo,
but it would remain steady.

Since a plane never does fly such an
ideal course, flutter does result from
an aireraft flying in the neighborhood.
While the plane is still distant, the flut-
ter frequency is high, probably more
than 20 cycles per second. As the craft
approaches, the frequency is reduced.
In some cases the image may become
completely blacked out for about a sec-
ond, followed by an intensely brilliant
screen for the next second. Then the
frequency increases again until the
plane disappears.

www americanradiohistorv com

echoes may be progressively swept
across the screen, going positive and
negative alternately. To make matters
worse, these echoes may arrive in time
to interfere with the sync pulses. Also
echoes of the pulses may interfere with
the picture. There are no known cures
for these conditions.

Mr. Cooper offers partial solutions.
A good directional antenna limits the
directions from which echoes can be
picked up. (Stacking increases the
horizontal pickup at the expense of the
vertical, greatly reducing such inter-
ference.—Editor.) Increased antenna
height may also help by increasing the
direct signal without greatly changing
the reflection. He also finds that a.c.
coupling between video amplifier and
kinescope is preferable to direct cou-
pling. With a.c. coupling the average
brightness does not vary during a fade.
Nathaniel Rhita
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Electronics

Making Large Eleectrets

New 7-inch electrets
supply enough output
Voltage to energize
a 2-watt neon lamp

Fig. l-—Aluminum-walled angle-iron oven has Transite insulation.

IMPLY stated, the electret is
made by pouring melted wax be-
tween two metal plates to which
a high direct voltage is applied.

The voltage remains on until the mix-
ture solidifies. When it cools, the wax
disc has become electrostatically
charged, with a positive and a nega-
tive surface. This charge remains.

Many materials will take on a tem-
porary charge but M. Eguchi of Tokyo
published the first reports on electrets
of the so-called permanent kind. This
type is made of equal parts carnauba
wax and resin with 10% beeswax.
When removed from the charging
plates, it usually shows a minus charge
where the plus plate touched it and a
plus charge opposite the minus plate.
Later the electret reverses polarity and
the new charges are permanent.

Early work with electrets indicated
that some method for rapid, though not
necessarily highly accurate, means
should be provided for making com-
parative measurements of electrostatic
field strength. The device must also
indicate polarity. The vacuum-tube
voltmeter was naturally the answer.
The first instrument used had an input
impedance of 5,000 megohms and
proved very satisfactory until summer
weather arrived with high humidity.
Erratic readings were traced directly
to leakage paths. The obvious solution
was to use a comparatively low-im-
pedance meter, which meant increasing
the output of the electret.

Past experience indicated that the
output depends on the surface area,
which should be increased until the
electrostatic field would cause an in-
dication on a standard 10-megohm-in-
put vacuum-tube voltmeter (this in-
strument was free from humidity
effects). A final diameter of 7 inches
was selected as a good balance between
output and manufacturing limitations.

The cooling oven

Fig. 1 is a photograph of the oven.
A 14-inch-square framework of %-inch

angle iron was built up. Two pieces of
angle were mounted inside, about 5
inches from the bottom, as a shelf sup-
port. Five sides are covered with
Ye-inch” aluminum sheet, and a door of
aluminum provided. A 4 x 5-inch cut-
out on the left side about 3 inches from
the top is covered with a sheet of
Bakelite in which holes were drilled
for the high-voltage leads. The metal
box is covered with Transite, held
about 1 inch from the metal surface by
wood spacers.

A sheet of Bakelite measuring about
5 x 10 inches and % inch thick was
mounted over a cutout in the left side
of the Transite. Next, two standoff in-
sulators were mounted on a second
3 x 6-inch piece of which is attached
to the first Bakelite, with 1-inch screws
and nuts. Flexible leads run from the
underside of the 1-inch serews, through

By VICTOR H. LAUGHTER

the interior heat reaches about 400 de-
grees F. A thermometer projecting
from the top left is a laboratory unit
about 12 inches long. The thermometer
bulb rests near the wax solution, but
there is, of course, some difference be-
tween the indicated temperature and
the exact heat of the solution. The heat
of the wax is 5 to 10 degrees above that
shown by the thermometer.

A metal grill of %-inch iron rod is
placed on the shelf angles to support
the wax container.

The wax pan

Fig. 2 is a photo of the wax-holding
assembly. One part is an aluminum
plate 11 inches square and %-inch
thick, with two 4%-inch-high standoff
insulators. The aluminum crossbar has
a slot in each end to allow adjustment.

In the center of the crosshar is a

e

holes in the Bakelite which covers the
aluminum, to the inside of the oven.
Short flexible leads with alligator clips
at each end connect the outside ends
of the l-inch serews with the tops of
the screws which mount the insulators.

A 600-watt heating element is at the
bottom and *another is at the top. As-
bestos-covered line cords are used, as
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Fig. 2—Wax holder includes a pan and a crossbar for upper electrode.

brass ball that has been drilled and
threaded. The ball is held in place by
an aluminum top plate held to the
crossbar with screws and compression
springs. The brass ball is a swivel
joint. A threaded brass rod is fastened
to the ball at one end and to a 5%-inch-
diameter disc at the other. The disc is
the upper high-voltage plate, and the
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brass-ball swivel makes it adjustable.

The pan that holds the wax solution
was turned from a solid piece of 1-inch
iron plate. A common pie pan will an-
swer just as well and has about the
same dimensions as the cut-out metal
section. If a pie pan is used, it should
be clamped to the base. To the left of
assembly is shown a plaster of Paris
form. To make it, wipe the pan with
an oiled rag and fill it with a mixture
of plaster of Paris and water. Two
l-inch-long screws, heads down, are in-
serted in the solution before setting to
serve as a handle for lifting.

The complete schematic of the high-
voltage power supply appears in Fig. 3.

Suitable waxes

Any wax or plastic for making elec-
trets must have the peculiar inherent
polar arrangement that permits the
action to occur that makes an electret
when influenced by a high d.c. field.
Carnauba wax, used in making the
first electrets, has the required quality
to a high degree. The base wax is usu-
ally mixed with some other wax, in
which case the addition is an inert
filler used for economy and prevents
the electret from cracking.

Small-size electrets do not usually
crack when made of equal parts of
carnauba wax and resin, with 10%
beeswax. When making large electrets,
cracking becomes a problem, and the
usual mix will not answer. A carnauba-
wax electret that measures 7 inches in
diameter when melted in the pan, will
shrink to about 63 inches when cool.
This shrinkage develops an enormous
pressure toward the center. It appears
that the better electrets have the great-
est shrinkage, so it is best to use a
filler that will allow the shrinkage to
take place and at the same time bind
the particles so the electret does not
break. The filler must not, of course,
harm the inherent electret features of
the wax. A compromise is necessary be-
tween the diameter used and the filler.

It would appear that some one of the
plastics would make a good electret.
Many samples have been tried out but
results so far have been poor. Natu-
rally, some untested or new plastic
may make an excellent electret.

To avoid confusion, we should define

JANUARY, 1950

the electret of Eguchi more exactly. As
explained, the electret, when first re-
moved from the charging plates, indi-
cates a positive surface opposite the
negative plate and a negative charge
opposite the plus plate. This charge
later reverses and we have an electret
as made by Eguchi.

Gemant suggests the word hetero to
describe the charge on one side of an
electret when the charge is unlike that
on the plate which was adjacent to this
surface during manufacture. Thus, if
one side has a negative charge and was
next to the positive plate, the charge
is a hetero. When the charge is the
same as that of the plate, the term
suggested is homo. A, hetero charge,
such as the one given as an example,
may change to a homo. In this case,
the side of the electret which faced the
positive power electrode and originally

turned out with a negative (hetero)
charge, may in time become positive
and would then be said to have a posi-
tive homo charge. The plastics men-
tioned above generally indicated a
temporary hetero charge.

The first step in making an electret
is to line the pan and cover the upper
plate with aluminum foil. (You can use
the Reynolds Wrap from any grocery
store.) Cover the bottom of the plaster
of Paris form with foil, allowing a
margin, and force the form down into
the pan, wrapping the margin of the
foil around the end of the pan. Then
remove the form by lifting on the im-
bedded screws. Smooth the foil with a
soft rag. For the upper plate, lay a
piece of foil on a smooth surface and
push down on it with the plate so as to
leave a line indicating the cirecumfer-
ence. Lift the plate and write on the
foil all pertinent data—date, mixture,
and so on—using a blunt pencil. Place
the plate back on its mount and wrap
the excess foil around its edges. The
data will print out on the finished eleec-
tret. The average amount of wax for
this size electret is about 6 ounces.

Carnauba wax. Carnauba wax is ob-
tained from the leaves of tropical
palms. The grade used for electrets is
No. 1 yellow. Carnauba wax is hard
and lustrous, and breaks clean. Its
melting point is about 190 degrees F.
Filter it for electret use. A 10-cent-
store strainer covered with a piece of
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Fig. 4—ZElectret provides output enough to flash 2.watt neon lamp.

}81

a silk or nylon stocking may be used.
A satisfactory electret cannot be
made of carnauba alone. Excellent
cooling curves of carnauba are given
in the article, “Electret Behavior,” by
Padgett, in the May, 1949, issue of
RADIO-ELECTRONICS.

Candelilla wax. Candelilla wax is ob-
tained from a coating on a weed found
in northern Mexico and southern
Texas. It is brown in color, hard, lus-
trous, and brittle. Melting point is
about 150 degrees F. It comes in as-
sorted sizes and lumps. When melting,
it has an aromatic odor.

Table I was made up using lumps of
wax as received in shipment, not fil-
tered or otherwise treated. This wax
exhibits a very peculiar and interest-
ing property, as Tables I and II indi-
cate. In Table I the current through
the wax increases as the temperature

decreases until 130 ma is reached. It
stays at this point until the wax sol-
idifies. Some type of cumulative effect
occurs here in molecular orientation;
there would be a complete short circuit

Fig. 5—Turbulent particles in wax so-
lution move in arrow-indicated paths.

were it not for the limiting resistor in
the power supply. Table IT shows cool-
ing of the same wax after remelting.
The suprising thing here is that the
wax now acts in a perfectly normal
manner. The one treatment has changed
the structure so that the readings of
Table I cannot be duplicated unless we
start again with virgin lump wax. This
test has been made many times and is
easily duplicated.

Electrets made as in Table I usually
have a weak hetero charge, with tem-
porary life. Electrets were also made
using 9,000 volts and virgin wax, in
which case the maximum reading
reached 450 ma. Voltage was removed
just before the current reading started
to drop. These showed no electret signs.

Electrets made from candelilla wax
once treated, as in Table II, usually
show strong hetero charges on both
sides.

Montan wax. Montan wax is ex-
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tracted from lignite. Hard, brittle, lus-
trous, it has a melting point of about
170 degrees F. Its color is brown.

Ouricury wax. This is obtained from
leaves of the ouricury palm. Melting
point is about 185 degrees F. It has a
brown color.

Ethyl Cellulose. Viscosity 100, type
N. A white granular powder. Melting
point depends on the wax with which
it is mixed.

TABLE I .

Volts Ma Temp. (F). Minutes
6,300 45 195 0
5,600 60 186 10
3,125 90 172 20
1,250 120 169 22

800 130 168 25

300 130 128 100
1,000 125 126 110
1,250 120 120 118
3,200 90 106 130
5,800 50 88 148
8,000 20 82 175
8,600 10 70 210

Electret mixtures

The basic mixture of equal parts
carnauba and resin, with 109% beeswax,
makes an excellent electret, when the
diameter does not exceed 4 inches. A
suitable mix for the 7-inch diameter is
3 oz. of carnauba, 1 oz. yellow beeswax,
1 oz. white refined beeswax, and 1.5 oz.
of resin. Run the mix through a filter
to remove foreign matter.

Table III gives the data for a typical
run of the latter mixture. Thé temper-
ature was 198 degrees F at the start
and 100 degrees F when the last read-
ing was taken.

The electret made from this mixture
reverses immediately after removal

from oven. It shows an excellent homo
charge on both surfaces.
The addition of ethyl cellulose pro-

TABLE II
Volts Ma Temp. (F) Minutes
6,800 35 175 0
6,950 32 150 33
7,500 28 142 68
8,000 20 126 83
8,700 10 116 123

duces a hard, high-gloss electret that
will not crack under normal conditions,
and raises the melting point according
to the proportion of eythl cellulose
used. However, the cellulose tends to
decrease the crystalline structure of
the waxes which is proven in the fin-
ished electrets.

Candelilla wax makes an electret
that gives a strong hetero charge which
gradually reduces to a minus hetero
surface of indefinite life. Five ounces
of reworked candelilla and 1 oz. of
Montan wax make an electret that will
end up with a strong homo charge on
the minus side and hold this final
charge over a long period. The addition
of the montan lifts the conductivity of
the mixture to a maximum of about 300
ma from the usual 35-50 ma of can-
delilla alone. It is possible that the ad-

TABLE III
Volts Ma Minutes
1,800 115 0
3,750 90 37
4,900 70 54
5,900 50 71
7,500 30 103
8,600 10 116
8,700 08 143

dition of a small amount of montan
wax would improve the charge of other
electrets, as the greater conductivity
may allow more perfect fibering. Can-
delilla and carnauba wax will not make
a satisfactory electret. Electrets made
from this wax act about the same as
candelilla though they do not show
the rising current of Table I.

Fig. 6—Light-colored circle in liquid wax indicates turbulence noted in text.
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Testing electrets -

A vacuum-tube voltmeter may be
used for testing electrets. A zero-center
meter is best. A piece of 4 x 5-inch
brass or phosphor bronze .01 inch
thick, with a % inch portion at the
long end bent up at right angles and
punched, is attached to the voltmeter
probe. The instrument is set on the
3-volt scale. The electret is laid on a
piece of metal and the ground test lead
connected to this piece. Swing the
probe to the electret and the meter will
indicate a positive or minus surface.
Turn the electret over and it should
read in the opposite direction. Gener-
ally the negative meter swing will be
greater.

The readings are not indicative of
the actual voltage values. The esti-
mated potential near the surface of an
electret is 20,000 volts. The electret has
only a minute power output; therefore,
when the probe begins to approach it,
the power begins to dissipate through
the load impedance of the meter; and
only a small portion of the output is
indicated. If the probe plate can be laid
on the electret and then removed rap-
idly, a reading will be obtained oppo-
site to that when approaching. H.
Gernsback suggested the small neon
glow lamp (Fig. 4) as an indicator of
electret output. The neon lamp has all
the necessary requirements as it offers
infinite impedance until ionization be-
gins. Immediately ionization begins,
though, a short circuit is put across the
electret and the ionization ceases.

The original small-size electrets gave
a dim flash in complete darkness. The
present 7-inch size flashes a G-E 2-watt
NE34 neon in normal room light.

Turbulent action

A turbulence can be observed in the
wax mixture, between the edge of the
upper plate and the pan. Fig. 5 is a
cross-section drawing of a portion of
the plate and pan. The upper plate is
positive and the pan negative. For
viewing this effect a special wax mix-
ture is used, 3% oz. of candelilla and
21 oz. of No. 1014 Halo wax.

In the perfect fluid state no action
can be observed; but when the mixture
begins to cool down, small particles of
the Halo begin to move. Some particle
takes on, say, a minus charge and
starts in the direction of the upper,
plus-charged plate. When near this
plate, it becomes positively charged and
is repelled, and is attracted by the
minus lower charge. This action is re-
peated by the bottom plate, resulting in
rotation. A nucleus g to % inch in
diameter gathers at the center, and
bands are formed around the circum-
ference of the upper plate in broken
sections. The nucleus rotates, windmill
fashion, collecting and losing particles
due to centrifugal action, as indicated
in Fig. 5. The photograph of Fig. 6
shows the solution, the upper plate,
and the lower pan. The white band
around the solution is the nucleus. The
details are not sharp enough to illus-
trate the rotating particles.
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Servicing

Fundamentals of

Radio Servicing

ORE than 20,000 miles a sec-
ond! That’s the speed at which
an electron hits the plate of
the tetrode described last

month. No wonder that the terrific im-
pact of the speeding electron knocks
other electrons loose from the plate. It’s
like throwing an apple at an apple tree;
if you throw it hard enough, a whole
shower of fruit falls to the ground.

Up to now the only emission we had
run into was that from the cathode,
caused by heat, but now we have elec-
trons emitted from the plate—and with-
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Fig. 1-b—Circuit for obtaining curves.

out any heat at all! This kind of knock-
’em-loose emission is called secondary
emission because it can’t take place un-
til a “primary” electron from the
cathode comes along to do the knocking.

Secondary emission in a triode both-
ers no one. The plate is usually the only
positive electrode in the tube and its
irresistible fascination for the negative
secondary electrons pulls them right
back where they came from. The nega-
tive grid helps to shoo them on their
way.

But the tetrode is a different story,
for the sereen is also positive, and
some of the secondary electrons are
attracted to it. The plate actually loses
electrons to the screen. This wrong-way
traffic is just about as upsetting inside
our tube as it would be on a one-way
street. Collisions occur between the “in
reverse” electrons and those emitted

Part XI-The Pentode vacuum tube =

By JOHN T. FRYE

from the cathode; furthermore, elec-
trons arriving from the cathode are
repelled by the cloud of secondary elec-
trons surrounding the plate.

The graph of Fig. 1-a shows these
upsetting effects. The curves show how
plate and screen currents vary when
the plate voltage is changed. During
the experiment, the screen is held at 80
volts. The test circuit appears in Fig.
1-b. Beginning with zero plate voltage
(potentiometer arm at grounded end),
plate current is zero. There is screen
current, because the screen is 80 volts
positive and acts like a plate.

Now we run up a little plate voltage,
say about 10 volts. There is a little rise
in plate current and a little drop in
screen current because some of the elec-
trons from the cathode are reaching the
positive plate instead of going to the
screen. The attraction of the plate is
not great enough to make them travel
really fast, so they dislodge no sec-
ondary electrons from the plate.

As the plate voltage rises above the
10-volt level, however, the electrons
speed up and a few secondary electrons
are knocked off the plate. Remember
that the total plate current is made up
of the electrons that reach it from the
cathode minus the secondary electrons
grabbed by the screem. As the plate
voltage rises, the speed gets higher and
higher, knocking off more and more sec-
ondary electrons for the screen to
steal. As the graph plainly shows, the
net plate current between voltages A
and B actually gets less as the plate
voltage rises, and the sereen current in-
creases! After a while, in fact, the im-
pact of primary electrons is so great
that each one of them knocks loose sev-
eral secondary electrons from the plate.
This is clearly a losing proposition—
the plate is giving up more electrons
that it is getting. So, as the solid curve
shows, not only does the net plate cur-
rent go down to zero, but it actually
flows in the wrong direction. We indi-
cate this topsy-turvy state of affairs by
showing “negative” (wrong-direction)
plate current.

As the voltage is increased beyond
point B, the growing attraction of the
plate begins to enable it to hold its own
against the siren call of the screen. A
higher percentage of the secondary elec-
trons commence to fall back onto the
plate instead of going to the sereen
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grid, and the plate current starts to
increase again. At point D the plate has
become positive enough to put an end
to the screen’s theft of its electrons,
and it reclaims all of its emitted parti-
cles. From this point on, the plate cur-
rent is little affected by the plate volt-
age. The screen and control grid volt-
ages, determine the plate current, as we
learned in Chapter X.

If the plate voltage always stayed
in the region beyond point D; secondary
emission would cause no trouble; but
when a tube is working in a circuit, the
plate current is constantly changing.
By the same token, so is the plate volt-
age, because of the varying drop across
the plate load resistance. (See last in-
stallment.) In fact, when the grid is
driven strongly positive, the plate volt-
age may dip below the screen voltage.

When this happens, we have lost a
good bit of our ability to control the
plate current solely with the signal
erid. For, as we have just seen, a
change in the plate voltage in this
lower-voltage region has a very decided
effect on the plate current on its own
hook. If we are to avoid the bad effects
of this double control, we must either
keep signal voltages very small so that
the plate voltage will not swing down
near the screen voltage, and thus sae-
rifice a large portion of the tube’s
ability to amplify; or we must use a
very high plate voltage to insure the
same thing even with increased ampli-
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Fig. 2—Adding suppressor alters curve.

fication. What is really needed is some
device that will put a stop to this domi-
nance secondary emission gives to plate
voltage over plate current.

Just such a device is the suppressor
grid, which looks much like the control
and screen grids, although the spacing
between turns is usually greater. It is
found between the plate and screen and
is connected—often inside the tube—to
the cathode. This is the fifth element
added to our tube, so the family name
of pentode (pente is Greek for five) is
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given to tubes with suppressor grids.

This suppressor grid being negative
with respect to the plate, it sends sec-
ondary electrons right back to the plate
instead of letting them pass through
its turns to the screen. Control of the
plate current is restored to the control
grid, even under conditions where the
instantaneous plate voltage dips below
the sereen voltage. In power output
tubes, such as the 3V4 and the 6K6,
this means higher power output with
lower grid-driving voltage; in tubes
used to amplify radio frequencies, such
as the 6SJ7 and the 12SK?7, signal volt-
ages can be amplified tremendously
without employing high plate voltages.
Fig. 2 shows how adding a suppressor
grid takes the dip out of the plate-
voltage-vs.-plate-current curve of the
tetrode. Remember that the effect of
the suppressor grid on secondary emis-
sion is the same as that of a good kiss-
proof lipstick: the act isn’t prevented
from taking place, but it is kept from
causing any trouble!

SCREEN CATHODE

GRID

BERM-FORMING PLATES

——. 7

BEAM-FORMING PLATE?\J/ BUNCHED ELECTRONS
Fig. 3—Beam tube needs no suppressor.

One special kind of tube contains no
suppressor but arrives at the same re-
sult as the pentode. Fig. 3 is a cutaway
drawing of a beam tube, the 6L6. The
beam-forming plates are connected to
the cathode. The negative beam plates
repel electrons so that they are all con-
centrated in a stream directed at the
curved parts of the plate. The plates
also prevent any secondary electrons
from sneaking over to the screen by the
side doors—outside the beam.

As the electron stream goes through
the grid, the grid wires slice it up so
that the beam is a stack of flat sheets.

The sheets pass between the wires of
the screen, which are aligned with the
grid wires. Since the electrons do not
hit the screen wires directly, the screen
takes very few of them and almost all
go to the plate where they can do the
most good.

The steady voltage on the screen may
often be higher than the instantaneous
plate voltage, while it is varying rapid-
ly to amplify a signal; therefore, the
screen is more attractive to the elec-
trons than is the plate. After the elec-
trons have passed through the screen,
this greater attraction slows them up—
they are not as anxious to get to the
plate as they thought they were! Be-
cause of the “braking” action, the slow-
ed-up electrons bunch up between screen
and plate, as the heavier dashed lines
in Fig. 3 show. The concentration of
electrons results in a negative space
charge, a ‘“wall” between plate and
grid, which prevents secondary elec-
trons knocked out of the plate from get-
ting to the screen just as effectively as
a suppressor would.

We have by no means pumped the
well dry on the subject of different
types of electron tubes. There are lit-
erally hundreds of varieties on the
shelves of any well stocked radio store.
Many of the differences, though, are
produced by mechanical variations in
the filament structure, the basing ar-
rangement, or the housing of a single
basic type. For example, there are beam
tubes with filaments that operate at 1.4,
6.3, 12, 25, 35, 50, 70, and 117 volts.
Beam tubes come in small, medium,
and large envelopes, and the envelope
may be made of either metal or glass.
If we look at the bases, we will find
beam tubes with 7-prong miniature
bases, with octal bases, and with loktal
bases.

Another flock of types is produced by
a kind of electronic grafting, in which
two or more basic types of tubes are
housed in the same envelope and are
built around a common cathode. This
method produces some fearsome sound-
ing names, such as “duo-diode-hi-mu-
triode;” but that name really describes
nothing more awful than a hybrid tube
in which two diodes and a high-ampli-
fication triode are all clustered around
the same cathode inside one envelope.

\

) (o i |
. suggested by: High Lineback. Stillwater. Okla.
Herman has been o recording enthusiast ever since the dayt of sound radio!’
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5 Pages of TEST EQUIPMENT

at prices every serviceman can afford!

MONEY

Every single unit described on this and the fol-
lowing pages is offered on a strict "money-back-
if-not-satisfied-basis.” No if's—no but's—no
maybe's. Simply send your order for any unit

BACK?

or units you select and try them out for 10 days.
If not completely satisfied—return for refund in
full. No explanation necessary. You are sole
judge.

GUARANTEE?

Every instrument sold by us is covered by a one year guarantee.
Guarantee registration card is included with shipment.

KITS?

We have discontinued advertising Test Equip-
ment in kit form. After handling kits for a pe-
riod of three months, we have come to the con-
clusion that it is impractical to successfully com-
plete instrument kits at home without the expen-
sive calibration standards and other equipment
available when instruments are factory-pro-

duced. Also, even a minor variation in the
placement or length of a connection often seri-
ously affects the performance and accuracy of
an instrument. We feel this "know how' cannot
always be passed on, no matter how detailed
the instructions.

TUBE TESTERS

THE NEW MODEL 247

s Check octals, loctals, bantam jr.,

- peanuts, television miniatures,
magic eye, hearing aids, thyra-
trons, the new type H.F. minia-
tures, ete.

Features:

% A newly designed element
selector switch reduces the pos-
sibility of obsolescence to an
absolute minimum.

% When checking Diode, Tri-
ode and Pentode sections of
multi-purpose tubes, sections
can be tested individvally. A
special isolating circuit allows
each section to be tested as if
it were in a separate envelope.

% The Model 247 provides o
supersensitive method of check-
; e ing for shorts and leakages up
b= to 5 Megohms between any and
all of the terminals.
# One of the most important improvements, we believe, is the fact that the
4-position fast-action snap switches ore all numbered in exact accordance with
the standard R.M.A, numberm%sysfem. Thus, if the element terminating in pin
No. 7 of a tube is under test, button No. 7 is used for that tesf.

$2 90

Model 247 comes complete with new speed-
read chart. Comes housed in handsome hand-
rubbed oak cabinet sloped for bench use. A
slip-on portable hinged cover is indicated for
outside use. Size: 10%"x83/,”x5%", ONLY

NET

DEPT. RC-1, 98 PARK PLACE

JANUARY,

1950

TO ORDER—TURN TO PAGE 91 FOR RUSH ORDER FORM

GENERAL ELECTRONIC DISTRIBUTING CO.

THE NEW MODEL TV-10

Specifications:

o Tests all tubes including 4,
5, &, 7, Octal, Lock-in, Peanut,
Banfom.Hearing-aid.ﬂ\yrafron,
Miniatures, Sub - Miniatures,
Novals, etc. Will also test Pilot
Lights.

% Tests by the well-established
emission method for tube qual-
ity, directly read on the scale
of the meter.

r Tests for "'shorts™ and "leak-
ages’ up to 5 Megohms.

% Uses the new self-cleaning
Lever Action Switches for indi-
vidua! element testing. Because
all elements are numbered ac-
cording to pin-number in the
RMA base numbering system,
. the user can instantly identfy
' which element is under test.
Tubes having topped filoments
and tubes with filoments ter-
b minating in more than one pin
S=cry are truly tested with the Model
TV-10 as any of the pins may be placed in the neutral position when necessary.
% The Model TY-10 does not use any combination type sockets. Instead indi-
vidual sockets are used for each type of tube.
Thus it is impossible to domage a tube by in-
serting it in the wrong socket.

% Free-moving built-in roll chart provides com-
plete data for all tubes.

% Newly designed Line Yoltage Control compen-
sates for variation of any line voltage between
105 Volts and 130 Volts.

The Model TV-10 operates on 105-130 Vait 60
Cycles A.C. Comes housed in a beautiful hand-
rubbed oak cabinet complete with portable
cover.

NET

$3 50

NEW YORK 7, N. Y.
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WE KNOW THE PRICE 1S UNBELIEVABLY LOV,

but that's not all! In addition, this finely engineered
instrument provides a degree of accuracy never
before attained in a unit selling for even double
this price. Furthermore—in designing this unit, we
took advantage of every recent improvement in
components. For example, by using slug-tuned coils,
we are able to efficiently adjust each instrument for

e ——————— TR ]

perfect accuracy. This feature will also enable you
to recalibrate the model 200 periodically without
having to return it to the factory. The use of a
Noval tube (the 12AU7) with its extremely low inter-
electrode capacity enabled us to reach a higher
frequency range than was heretofore possible in a
unit of this type.

THE NEW MODEL 200 AM und FM

SIGNAL GENERATOR

SPECIFICATIONS

R.F. FREQUENCY RANGES: 100 Kilocycles to 150 Megacycles.
MODULATING FREQUENCY: 400 Cycles. May be used for modulating the

R. F. signal. Also available separately.
* ATTENUATION: The constant impedance attenuator is isolated from the oscillating

circuit by the buffer tube. Output impedance of this model is only 100 ohms. This low impedance
reduces losses in the output cable.

* OSCILLATORY CIRCVUIT: Hartley oscillator with cathode follower buffer tube.

Frequency stability is assured by modulating the buffer tube.
* ACCURACY: Use of high-Q permeability tuned coils adjusted against 1/10th of 1%

standards assures an accuracy of 1% on all ranges from 100 Kilocycles to 10 Megacycles and
an accuracy of 2% on the higher frequencies.

* TUBES USED: 12AU7—One section is used as oscillator and the second is modulated

cathode follower. T-2 is used as modulator. 6C4 is used as rectifier.

* %

s 7O ORDER—TURN TO PAGE 91 FOR RUSH ORDER FORM

GENERAL ELECTRONIC DISTRIBUTING CO.

DEPT. RC-1, 98 PARK PLACE, NEW YORK 7, N. Y.

www americanradiohistorv com

The Model 200 operates on 110
Volts A.C. Comes complete with
output cable and operating in-

structions.
L]

NET
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The new model 770

* Compact-measures 3" x 57" x 214",

¥ Uses latest design 2% accurate | Mil.
D'Arsonval type meter.

% Same zero adjustment holds for both resistance
ranges. It is not necessary to readjust when switching
from one resistance range to another. This is an im-
portant time-saving feature never before included
in a Y.O.M. in this price range.

SPECIFICATIONS

6 A.C. VOLTAGE RANGES:
0—15/30/150/300/1500/3000 YOLTS

6 D.C. VOLTAGE RANGES:
0—7.5/15/75/150/750/1500 YOLTS

4 D.C. CURRENT RANGES:
0—1.5/15/150 MA. 0—1.5 AMPS.

2 RESISTANCE RANGES:
0500 OHMS 0—I MEGOHM

89

AN ACCURATE POCKET-SIZE

VOLT-OHM MILLIAMMETER

(SENSITIVITY: 1000 OHMS PER VOLT)

FEATURES

% Housed in round-cornered, molded case.
% Beautiful black etched panel. Depressed letters filled
with permanent white, insures long-life even with

constant use.

The Model 770 comes complete with self-contained bat-
teries, test leads and all operating instructions.

137

SUPER

SPECIFICATIONS:

D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/
7,500 Volts

A.C. YOLTS: 0 to 15/30/150/300/1,500/3,000
Volts

OUTPUT VOLTS: 0 to 15/30/150/300/1,500/
3,000 Volts

D.C. CURRENT: 0 to 1.5/15/150 Ma.
Amperes

RESISTANCE: 0 to 500/100,000 Ohms 0 to
10 Megohms

CAPACITY: .00l to .2 Mfd. .l to 4 Mfd.
{Quality test for electrolytics)

REACTANCE: 700 to 27,000 Ohms
Ohms to 3 Megohms

0to 1.5

13,000

-METER

A COMBINATION VOLT-OHM MILLIAMMETER PLUS CAPACITY REACTANCE
INDUCTANCE AND DECIBEL MEASUREMENTS

INDUCTANCE: 1.75 to 70 Henries 35 to
8,000 Henries
DECIBELS: —10 to + 18 410 to 438 430

to 458
ADDED FEATURE:

The Model 670 includes a special GOOD-BAD
scale for checking the quality of electrolytic
condensers at a test potential of 150 VoHs

The Model 470 comes

housed in a rugged,

crackle-finished steel cabi-

netcomplete with test

leads and operating in-

structions. Size 54" x 74”7 N ET
x 3”.

A COMBINATION
The new model TV-20

20’000 OH%SL¥ER
1" TELEVISION KILOVOLTMETER

MULTI-METER

SPECIFICATIONS

ADDED FEATURE:

9 D. C. VOLTAGE RANGES: (At 20,000 ohms per Volt) The Model TY-20 includes an Ultra
0-2.5/10/50/100/250/500/ 1,000/5,000/50,000 Volts High Frequency VYoltmeter Probe.
8 A. C. VOLTAGE RANGES: (At 1.000 ohms per Volt) A Silicon Y. H. F. Diode together
| 0-2. /|0/50/|00/250/500/I 000/5 000 Volts with a resistance capacity network
| 5 D. CURRENT RANGES provides a frequency range up to
0-50 Mlcrocmperes 1,000 MEGACYCLES. When plugged
| 0-5/50/500 Milliamperes into the Model TY-20, the V. H.
0-5 Amperes Probe converts the unit into a
® 4 RESISTANCE RANGES: Negative Peak-Reading H. F. Yolt-
0-2,000/20,000 ohms 0-2/20 Megohms meter which will measure gain and
@ 7 D. B. RANGES: (All D. B. ranges based on loss in all circuits including F. M.
ODb = | Mv. into a 600 ohm line} and T. V.; check capacity and im-
— 4to+ 10db + 36 to + 50 db pedance; test efficiency of all
+ 8to+22db + 42 to + 56 db oscillator circuits; measure band-
+ 22 to + 36 db + 48 to + 62 db width of F. M. and T. V., e
+ 28 fo + 42 db
® 7 OUTP
0 to 2. 5/I0/50/I00/250/500/| 000 Yolts 95
The Model TV-20 operates on self-contained batteries. Comes housed in beautiful

hand-rubbed oak cabinet complete with portable cover, Built-In High Yoltage Probe,
H. F. Probe, Test Leads and all operating instructions. Measures 41/,” x 104" x |11/;”.
Shipping Weight 10 Ibs.

NET

TO ORDER TURN TO PAGE 91 FOR RUSH ORDER FORM s

GENERAL ELECTRONIC DISTRIBUTING CO.

93 PARK PLACE DEPT. RC-1 NEW YORK 7, N. Y.

JANUARY,
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The madel CA-11

SIGNAL TRACER

SIMPLE TO OPERATE . . . BECAUSE IT HAS ONLY ONE
CONNECTING CABLE—NO TUNING CONTROLS!

Introduced in 1939-1940 Signal Tracing, the *'short-cut'* method FEATURES

of Radio Servicing quickly became established as the ac-

cepted method of localizing the cause of trouble in defective % SIMPLE TO OPERATE—only 1 connecting

radio receivers. Most of the pre-war testers (including ours) cable—NO TUNING CONTROLS.

were bulky requiring a number of connections before the % HIGHLY SENSITIVE—uses an improved

unit was ‘‘set for operation'" and included a tuned amplifier Vacuum Tube Voltmeter circuit. Tube and

which had to be ''retuned' to compensate for signal shift. resistor-capacity network are built into
the Detector Probe.

The new Model CA-11 affords all the advantages offered by % COMPLETELY PORTABLE—weighs 5 ibs.

the pre-war models and only weighs 5 Ibs. and measures and measures 5'x6"x7".

5"x6"x7”. Always ready for immediate use without the neces- 4 Comparative Signal Intensity readings

sity of connecting cables, this omazingly versatile unit has are indicated directly on the meter as

NO TUNING CONTROLS, the Detector Probe is moved to follow the
Signal from Antenna to Speaker.

Essentially "'Signal Tracing means following the signal in a % Provision is made for insertion of phones.

radio receiver and using the signal itself as a basis of
measurement and as a means of locating the cause of
trouble. In the CA-11 the Detector Probe is used to follow
the signal from the antenna to the speaker—with relative
signal intensity readings available on the scale of the meter
which is calibrated to permit constant compatison of signal
intensity as the probe is moved to follow the signal through

the various stages. 1 3 N E T

new meset a2 SIGNJAL TRACER

THE WELL KNOWN MODEL CA-12 IS THE ONLY SIGNAL TRACER IN
THE LOW PRICE RANGE INCLUDING BOTH METER AND SPEAKER!!!
SPECIFICATIONS

% Comparative Intensity of the signal is read directly on the meter—quality
of the signal is heard in the speaker.

% Simple to Operate—only one connecting cable—no tuning controls.

% Highly Sensitive—uses an improved vacuum-tube voltmeter circuit.

% Tube and Resistor Capacity Network are built into the detector probe.

operating instructions

% Built-In High Gain Amplifier—Alnico V Speaker.
% Completely Portable—weighs 8 pounds—measures s 95
The new model TV-30

5|/2n . 6'/2" x 9",
TELEVISION 1. F. AND FRONT ENDS WITHOUT
THE USE OF AN OSCILLOSCOPE!

The Model CA-I1I
comes housed in
a beautifui hand-
rubbed wooden
cabinet. Complete
with Probe. test
leads and in-
structions

MODEL CA-12 comes complete with all leads and

TELEVISI

ENABLES ALIGNMENT OF

FEATURES

Built-in modulator may be used to modulate the R. F. Frequency also to localize the cause of trouble in the
audio circuits of T. V. Receivers.

Double shielding of oscillatory cireuit assures stability and reduces radiation to absolute minimum.
Provision made for external modulation by A. F. or R. F. source to provide frequency modufation.

All 1. F. frequencies and 2 to 13 channel frequencies are calibrated direct in Megacycles on the Vernier dial.
Markers for the Video and Audio carriers within their respective channels are also calibrated on the dial.

Linear calibrations throughout are achieved by the use of a Straight Line Fr Variable Cond
together with a permeability trimmed coil.

Stability assured by cathode follower buffer tube and double shielding of component parts.

54.98 Mc.. 150-250 Me.

Audio Modulating Frequency: 400 cycles (Sine Wave). Attenuator: 4

gosition, ladder type with constant impedance control for fine adjustment.

Tubes Used: 6C4 as Cathode follower and modulated buffer. 6C4 as

R.F. Osciliator. 6SN7 as Audio Oscillator and power rectifier. “ E T
Model TV-30 comes complete with shielded co-axial lead and ail oper-

ating instructions. Measures 6” x 77 x 9”. Shipping Weight 10 lbs,

Frequency RanSe: 4 Bands—No switching; 18-32 Me., 35-65 Me.,
TURN TO PAGE 91 FOR RUSH ORDER FORM

TO ORDER

GENERAL ELECTRONIC DISTRIBUTING CO.

98 PARK PLACE DEPT. RC-1 NEW YORK 7, N. Y.
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The Model
comes housed in a round cor-
nered molded bakelite case.
Complete with all test leads
and operating instructions—

Mr. Radio Serviceman

ADDITIONAL $$$ FOR YOU EVERY WEEK
REPAIR ELECTRICAL APPLIANCES

D1

with the aid of the New Model 50

UTILITY TESTER

A NEW KIND OF INSTRUMENT FOR TESTING ALL
ELECTRICAL CIRCUITS AND APPLIANCES SUCH AS

Compact—Measures 3%3” x 57%” x 2V4”

$4 990
NET

50 Utility Tester

@ RANGES @® WASHERS

@ SHAVERS @® FANS

@ HEATERS @ VACUUM CLEANERS
® IRONERS @® AIR CONDITIONERS

@ REFRIGERATORS

® SUN LAMPS

@ CIRCUIT BREAKERS
@® LIGHTING SYSTEMS

and MOTORS

THE MODEL 50 UTILITY TESTER:

® Will test Thermostats under actual working

conditions.

Is the ideal trouble-shooter as it will in-
stantly locate opens, shorts and grounds.

Will test all bulbs, radio tube filaments,
pilot light lamps, all fuses including car-
tridge, screw, etc., fluorescent bulbs, etc.

Will test condensers for both opens and
shorts.

Will accurately check and locate the exact
cavse of failure in 3 way heat control
switches.

Will check field coils for opens and shorts.

Will indicate when one side of an appliance
or motor connected to the line under test
is "grounded’.

ALL MOTORS—single phase, multi-phase, universal, squirrel cage, induction, in
fact every type of motor from fractional H.P. to 2 H.P.

® Will measure the actval current consump-

tion of any appliance or utility either A.C.
or D.C. and will measure it while the unit
is in operation. The reading will be direct
in amperes. The appliance or utility may be
plugged directly into the front panel re-
ceptacle. A special pair of insulated clip-
end leads is included for motors, etc.

Incorporates a sensitive direct-reading re-
sistance range which will accurately measure
all resistances commonly used in electrical
appliances, motors, etc. This range will
enable continvity checks and tests for shorts
and opens.

Will indicate excessive leakage between a
motor and a line up to 10 Megohms.

Will indicate when a three phase motor is
running erratically due to a ''blown" fuse.

Will measure the actual voltage and indi-
cate whether the current is A.C. or D.C. and
if the frequency is 25 cycles or 40 cycles.

1950
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I™GENERAL ELECTRONIC DISTRIBUTING Co. T
DEPT. RC-1, 98 PARK PLACE, NEW YORK 7, N. Y. I RUSH
GENTLEMEN: I
PLEASE RUSH THE MATERIAL LISTED BELOW: i ORDER
QUANTITY MODEL PRICE 1 FORM
|
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I AND
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TOTAL | TODAY!
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City oo Zone .......... State. ... .. |
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Radio Set and Serviee Review

Changer in special transparent mount.

45-r.p.m. record changers now that

their price is so low. And for the
same reason, he is going to have to
service them at top speed to keep repair
charges in reasonable proportion to
original cost. If he knows how they
should work, e is in a good position to
find out quickly why a particular speci-
men doesn’t work. Fortunately, the
mechanism is simple enough to be de-
seribed fully in these pages. The 9-JY
record-player attachment was the par-
ticular model examined, but the same
mechanism is used in all the RCA
45-r.p.m. players.

The turntable is a brass casting 5%
inches in diameter. An underside view
appears in Fig. 1. The shaft is a hollow
metal tube (A in Fig. 1) which goes
through hole B in the metal pillar at-
tached to the metal panel that supports
the changer mechanism (Fig. 2). In-
side the hollow tube is the drive shaft C
(Fig. 1) which is free to rotate inde-
pendently. At the lower end of C is a
star wheel (explained later and not
shown in Fig. 1). At the upper end is
a small drive gear, which appears in
the cut-away drawing of Fig. 3. The
assembly shown in the drawing is
within the upper part of the 1%-inch-
diameter spindle of the turntable.

Two small gears at the top of very
short, hollow shafts fit over short rods
set in holes in the spindle. Atop each
gear is a small support shelf. Fig. 3
shows how the assembly is put together;
note that the pins atop the right and
left gears are mounted off center. The
spring pushes the shelves apart so they
normally extend outside the spindle.

When the drive shaft rotates in the
direction of the arrow, the gears also
rotate as shown. During the first half-
revolution, the offset-mounted pins on
the outside gears pull the support
shelves inside the housing; during the
second half, the spring pushes them out.

The separator blades are also mounted

HE repair technician is going to
see a lot of the new RCA Victor

RCA Victor’s 45-r.p.m. changer is

unusually small and uncomplicated

By RICHARD H. DORF

on the offset pins. During the first half-
turn of the drive shaft, they project
from the housing; during the second,
they recede.

The events must have the sequence
illustrated by Fig. 4, a cross section of
a small part of the spindle. At first the
shelves are out, supporting all records
which are on the spindle (condition 1).
As the change cycle begins, the separa-
tors emerge while the shelves are still
out (condition 2). Then the shelves re-
cede, allowing the lower record to fall
(condition 3). The shelves emerge again
(condition 4), and finally the blades re-
cede (condition 5).

The action described takes place as
the result of one revolution of the drive
shaft. In the changer the drive shaft is
actually made to stand still while the
turntable goes through one revolution
—which produces the same effect. Nor-
mally, the entire group rotates as a
unit. The star wheel shown in Fig. 3 is
attached to the drive shaft. When the
change cycle begins, a lever in the main
mechanism moves in and stops the star

wheel while the turntable keeps run-
ning. After a single revolution the lever
moves away and the star wheel is re-
leased. Since the entire action takes
place in the course of a single revolu-
tion, the change cycle requires only %:
minute, or 1% seconds.
(Continued on page 94)

Fig. 1—The underside of the tnrntable.

ELCENTRIC
FIVGT

Fig. 2—Top of ehanger mechanism. Letiered parts are referred to in the text.
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MODEL

666-R

$2450

u.S. A Dealer Net

o _"':“9716560’11#1.511 R et

- POCKET-SIZE o e CAUTION ON HIGH VOLTS
| VOLT-OHM-MIL-AMMETER | i)
A

with self-contained Resistance ; 2‘250\ l'l ot

- Ranges to 3 Megohms v ‘ -so|’

-10

Note the special
features of this New

handy-size tester

(1) RESISTANCE RANGES from 0-3000 Ohms (.5 Ohm low RANGES:
realing) to 3 Megoluns, self-containzd. Also A.C.-D.C.
Volts to 500), 10 ranges; and 3 Direct Current ranges. D.C. VOLTS: 0-10-50-250-1000-

5000, at 1000 Ohms/Volt

(2) ENCLOSED SELECTOR SWITCH,molded construction.

Keeps dirt cut, and retains contact alignment permanently. A.C. VOLTS: 0-10-50-250-1000-
5000, at 1000 Ohms/Volt

(3) UNIT CONSTRUCTION".RCSiSIOrS, shunts, recliﬁer, D.C. MILLIAMPERES: 0-10-10C

batteries ar= housed in a molded base integral with the at 250 Millivolts ’

switch. Dirzct connections without cabling. No chance

for shorts. D.C. AMPERES: 0-1, at 250
Millivolts

(4) RESISTORS are precision film or wirz-wound types, each OHMS: 0-3000-300,000

in its own cempartment. T (20-2000 at center scale)

(5) BATTERIES EASILY REPLACED -Positive grip coil MEGOHMS: 0-3
spring assures permanent contact. Makes replacement of - ---- (20,000 Ohms center scale?
batzeries a simple procedure.

(Compensated Ohmmeter circuit for
greatest accuracy over wide batter>

{6) STREAMLINED STYLING.Handsomely designed, pock- voltage variations.)
et-size case. Only two controls, both flush with panel.

For Detailed Information o s .
See your Radio Parts Distributor or write . . . p . Lo Ladl

TRIPLETT ELECTRICAL INSTRUMENT COMPANY -+ BLUFFTON, OHIO, U.5.A.

n Canada: Triplett Instruments of Canada, Georgeftown, Onfario

JANUARY, 195¢C
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PRI

CES

ring the

BRAND NEW INDIVIDUALLY
IMMEDIATE TUBES CARTONED
DELIVERY GUARANTEED

SPECIAL QUANTITY DISCOUNT OFFER. Order 25 or
More Assorted Tubes and Deduct 5S¢ from the Price of

Each Tube,
6csaT 387 88
J5¢ EBach 1305 3ALS P
6FEG 6846 GFRG
2¢26 GHEGT 607 th:
2C34/RK34 (63 G6F5GT 877G
1626 6KEGT 666G SAz
1644 :;Elig; 7¢5
6KTGT 7F7
lﬁié’"‘ 6 65L7GT 7Q7
6SATGT GSN7GT 128086
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Radia bMen Wha Know

SAVE

NEW RECEIVING TUBE
INTERCHANGEABILITY

(CHART)

Very latest . . . complete data
on direct interchangeability.
it's SENCO'S way of ireeﬁng
New Customers and thanking
old ones , . , it's yours for the

asking.
Nothing te Buy . . . Just fill in
Coupon . . . MAIL TODAY!

SENCO

AT

SENCO RADIO, INC., Dept. @
73 West Broadway, New York 17, N. Y.

[ RADIO SET & SERVICE REVIEW
(Continued from page 92)

The change cycle

Fig. 2 is a photo of the metal chassis
:removed from its Bakelite housing and
with the turntable removed. Fig. 5
shows the underside of the chassis. All
parts appear in their normal positions
while playing a record, except that in
Fig. 2 the tone arm has been moved out
and held up to reveal parts it would
otherwise obscure.

The key component is the trip pawl
D (Fig. 2). Its vertical, down-project-
ing tab E is pushed rearward, either by
the reject lever F or by the inward
travel of the pickup arm, through lever
G under the chassis (Fig. 5). The short

| down-projecting pin H under trip pawl

D now lies against point J on main
lever K.

As the turntable rotates, a small pro-
jection L on the underside of the turn-
table (Fig. 1) hits the upward-project-
ing tab M on trip pawl D (Fig. 2),
making M strike point J on main lever
K. This pushes arm N of main lever
K toward the front of the changer and
upward-projecting pin O slightly to-
ward the center of the turntable.

At this instant, opening P (Fig. 1)
under the turntable is opposite pin O
(Fig. 2), and pin O passes through the
opening. As the turntable continues to
rotate, pin O is caught in the cam
groove Q wunder the turntable. The
groove is so shaped that, during one
revolution, pin O is pushed close to the
turntable center, then outward again,
finally escaping through opening P.

As pin O moves in, pin R (Fig. 2)
travels to the right, pushing arm S of
the lift lever rearward because of the

=

shape of the inner edge of arm S. Arm
T then moves forward. Pin U, attached
to the pickup arm, normally is close to
arm T in the position shown. When arm
T moves forward, it pushes against
pin U, raising the pickup off the disc.
At the end of the cycle, when pin O on
the main lever has come back to its nor-
mal position as shown in the photo, the

Y i1/2"SPINDLE & CAP

[=>SEPARATOR BLADE
SEPARATED BY/16"(APPROK)

Fig. 3—The record-drop mechanism.

CORDS
@ |

CONDITIONS 1,5
SUPPORT SHELF
Pl | coNDITIONS 2,4
SEPARATOR BLADE CONDITION 3

Fig. 4—Sequence of record-drop eycle.

| Fig. 5—Under changer chassis. Tab BB stops star wheel DD to start record drop.
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says EDWARD CROXEN

General Service Manager of Hallicrafters

in addition to providing oll necessary signal sources, the new Simpson Genescope
includes a high sensitivity cscitloscope of unique advanced design, complete in
every detail. Sensitivity 25 millivolts per inch. Wide band response fo 3 mega-
cycles or more. Equipped with a high frequency crystal probe for signal tracing.
AM and FM oscillator sections provided with large, easy to reod dials with
201 vernfer control and 1000 division logging scale. Revolutionary, Ingenious,
Exclusive output terminaticn provides for various receiver impedances, either
direct or through an isolating condenser.

Step attenuator for control of output.
Size: 227x14”x7V;”. Weight 45 |bs. Shipping Weight 54 fbs.
DEALER'S NET PRICE complete with Test Leads and Operator's Manual $375.00

HifY #
G NS I COP B

MANUFALACTYURERS

95

‘Qt
oy

it

EQUIPMENT

OV’ RADIO
N

514 AND xOETNER avENuES

Ch ucayo?&' YU,

o (
N m
¥r. Ray Simpson, President
Simpson Electric Company

5208 Weat Kinzie Street
Chicago LY, Illinois

Dear Mr, Simpson:
Congratulationsi The Simpson Model L8O

FM<TV Genescope is the perfect instrument for
the proper alignment of all ¥ and TV receivers,

In addition to providing all nacessary sigml
sources, the new Si.mpson Genescope :.ucludea 8

CHECK THESE RANGES AND YOU WILL SEE HOW MUCH THE
SIMPSON GENESCOPE CAN DO FOR YOU

AMPLITUDE MODULATED
OSCILLATOR

Band A—3.2-16 megacycles
Band B~15-75 megacycles
Band C—75-250 megacycles

30% modulation at 400 cycles
or unmodulated

Continvously variable attenuator

Visual method of beat frequency
indication

RANGES

FREQUENCY MODULATED OSCILLATOR

Band A—2-120 megacycles

Band B—140-260 megacycles

Sweep width variable from zero to 15
megocycles

Sweep rate 60 cycles per second

Specially desianed frequency sweep molor

Continuously variable attenuator

Crystal calibrator—5 megacycles == .05%

Audio Oscillator 400 cycles

Modern FMand TV development and servicing requires
the use of test equipment made to exacting standards. With
this in mind Simpson offers you the Genescope with the as-
surance that everything possible has been done to make it the
most accurate, flexible and convenient instrument available.
The Genescope will render many years of uninterrupted service
and always produce accurate results.

INSTRUMENTE THAT STAY ACCURATS

JANUARY, 1950

5200-5218 WEST KINZIE STREET .

HERE'S THE SIMPSON—MODEL 479
TV-FM SIGNAL GENERATOR

Exactly the same circuits, ranges and func-
tions as the Model 480, described above,
with the exception of the oscilloscope.
Size 17”x14”x7%,"”. Weight 34 Ibs.
Shipping Weight 40 ibs.
OEALER'S NET PRICE with Test Leads
and Opetatot’s Manval . . . . . $245.00

MPSON ELECTRIC COMPANY

CHICAGO 44, I[LLINOIS

In Canada: Bach-Simpsaon, Lid., London, Ont.
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Servicing

LET THIS “"AUTOMATIC TEACHER"

show you exactly how to repair over

4300 RADIO MODELS

without expensive test equipment!

GHIRARD! SAVES YOU TIME
—HELPS YOU MAKE MONEY

Ghirardi’s RADIO TROUBLESHOOTER’S
HANDBOOK is the ideal manual to show you
exactly how to repair radios at home in spare
time—quickly and without a lot of previous ex-
perience or costly test equipment. It contains
MORE THAN 4 POUNDS OF FACTUAL,
time-saving, money-making repair data for re-
pairing all models and makes of radios better,
faster and more profitably than you may have
thought possible!

NOT A “STUDY” BOOK

RADIO TROUBLESHOOTER'S HANDBOOK
can easily pay for itself the first time you use it.
You don’t have to study it. Simply look up the
make;, model, and trouble symptom of the Radio
you want to repair and go to work. No lost time!
Clear instructions tell exactly what the trouble is
likely to be—EXACTLY how to fix it. Actually,
this big 744-page manual-size HANDBOOK brings
you factual, specific repair data for the common
troubles that occur in over 4800 popular models of
Home and Auto radio receivers and Automatic
record changers of 202 manufacturers! In addition,
there are hundreds of pages of helpful repair charts,
tube charts, data on tuning alignment, transformer
troubles, tubes and parts substitution, etc., etec.—
all for only $5 (%5.50 foreign). Read it for 10

days . . . at our risk! Use coupon. 744 manualsize pages

Biet 2 Complete RADIO-ELECTRONIC
SERVICE EDUCATION

AT HOME— WITHOUT AN INSTRUCTOR

COMPLETE DATA ON TEST INSTRUMENTS
—TROUBLESHOOTING—REPAIR

A. A. Ghirardi’s big 1300-page ment types; how they work (with
MODERN RADIO SERVIC- wiring diagrams), wher and why
ING is the finest, most com- to us2 them; how to »>uild your
plete instruction book on Ra- own; preliminary trouble checks:
dio-Electronic service work for circuiz and parts analysis; parts
either the novice or the profes- repair, replacement, substitution:;
stonal Radio-Electronic service- obscu~e radio troubles aligning
man—bar none! Read from the and meutralizing; interference re-
beginning, it is a COMPLETE  dueticn and hundreds of other
COURSE IN SERVICING by subjects including How to Start
scientific methods. Used for and OJperate a Successful Radio
reference, it is an invaluable Electronic Service Business. 723
means of brushing up on any self-testing review questions help
servicing problem. you cheek your progress EVERY

Gives complete information STEF OF THE WAY. Only $5
on all essential service instru- complete $5.50 foreign)

1300 pages. 706 illus,
723 review questions

You Can't Go Wrong on a
Ghirardi. Radie Book

Dept. RE-10, MURRAY HILL BOOKS, INC.,

232 Madison Ave., New York 16, N. Y.

l[] Enclosed find for books checked below : orl
[J send C.0.D. (in U.S.A. only) for this amount plus

I postage. In either event, if books are not what 1 want, 1 I
may return them in 10 days and you guarantee to refund l

I the purchase price.

l O MODERN RADIO ] RADIO TROUBLE- I

SERVICING SHOOTER’S HANDBOOK AVI N G
I $5 ($5.50 foreign) $5 ($5.50 outside U.S.A.) I
[7] Special MONEY-SAVING COMBINATION OF F E R [ ]
|  Both Big Books for only $9.50 (510.50 outside U.S.A.) l s Get BOWH big
l INaMePcbams LB wE Wb Pl Y ok e P s i 5 MW s I bouks T R?dio's. mest 'u-
mous Service Library —
AQAressame. . . o1 gew g Bt gome .. —_ T FEY Yy gy l avai 209D pages —at 8

barguin combination price.

I City, Zone, State.
See coupon.

(Please.pl-int or write plainly) b I
e Y Y Y r I I r I rr r Yyl
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reverse takes place and the pickup is
lowered.

As pin O moves in, and after the
pickup has risen somewhat, point V on
the main lever strikes upward-project-
ing pin W. Pin W is part of lever X
(Fig. 5), which is rigidly attached to
the rear pickup-arm bearing Y, which
projects down through the chassis and
on which the arm swings. As point V
(Fig. 2) pushes pin W rightward, the
pickup arm is swung outward. The out-
ward swing is limited by pin W’s hit-
ting a portion of lever Z (invisible in
the photo but quickly understood when
the actual unit is examined). In the
second half of the cycle, when point V
recedes leftward, the pickup remains at
the outside limit which has been pro-
vided by a coil-spring arrangement on
lever Z.

The trip pawl is reset by point AA on
main lever K (Fig. 2). This hits the
rear surface of tab E on the pawl, so
that the pawl is rotated clockwise back
to its initial position. It is then ready
for the next cycle.

The record-change is caused by BB,
the downward-projecting tab on main
lever K. When this travels inward, it
gets between the points of the star
wheel DD (Fig. 5) and prevents it from
turning, so that a new record is dropped
as explained earlier. At the end of the
cvele, the cam groove under the turn-
table pushes pin O (Fig. 2) outward
and tab BB goes along with it, allow-
ing the star wheel to turn with the table
again.

In the playing position, BB rests
against the leaf of the muting switch
CC (Fig. 5) holding it open. When the
cycle starts and BB begins to move in,
the leaf is released, shorting the pickup
leads, which are connected across the
contacts, and muting the device to pre-
vent audible elicks and thumps.

Adjustments

The set-down point for the pickup de-
pends on the normal position to which
arm EE (Fig. 5) of the limiting lever
is pulled by spring FF. Pin GG (Fig.
2) projects upward from arm EE and
hits an eccentric collar on screw HH.
The travel limit of pin GG, and there-
fore the resting and set-down points of
the pickup, can be altered by turning
screw HH. This can be done without
any disassembly. Adjust the screw so
that the needle sets down about halfway
between the first record groove and the
record’s outer edge. It will then move
into the first groove smoothly.

The height to which the arm rises is
controlled by the position of the pivot
JJ of the lift lever. Turning the pivot
screw moves the entire lever backward
and forward through an eccentric
mounting. Adjust this so that the arm
does not hit the bottom-most of the ree-
ords on the spindle during the change
cycle. Bend lug KK (Fig. 2) so that the
needle rests just high enough to clear
the empty turntable when the mechan-
ism is in the playing condition (not in
the change cycle).

The record-drop mechanism in the
turntable spindle must operate at the

RADIO-ELECTRONICS
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With television, you see far beyond
the horizon. Radio brings you sounds
from around the world. Electron mi-
croscopes peer deep into the world
of the infinitesimal.

These, and other “leaves” on our new
tree of knowledge are rooted in creative
research—as carried out at RCA Lab-
oratories in Princeton, N. J. Here, re-
search scientists seek new scientific
principles, improve on old ones, or put
them to new uses.

JANUARY, 1950

@ee/p are 7her roofs

adio®

Already on their achievement list are
hundreds of important and basic develop-
ments in electronics, television, radio,
electron tubes, radar, and recorded music.
RCA research works continually to give
you better products.

Examples now working for you in-
clude: Today’s sharp-eyed Image
Orthicon television cameras, television
picture tubes, compact portable radios
made possible by tiny new RCA elec-
tron tubes, the 45-rpm record-playing
system with the fastest record changer

www americanradiohistorv com

ever devised and distortion-free records.

Research in your behalf: Creative re-
search into new principles is another
way in which RCA Laboratories work
to improve your way of living. Lead-
ership in science and engineering adds
value beyond price to any product or
service of RCA and RCA Victor.
Examples of the newest advances in radio,
television, and electronics—in action—may
be seen at RCA Exhibition Hall, 36 West
49th St., N. Y. Admission is free. Radio Cor-
poration of America, Radio City, N. Y. 20.

RADIO CORPORATION of AMERICA
World Leader in Radro — First 1n Television
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brings you
JACKPOT ANSWERS

QUESTION—Wahat’s the one antenna that
l. cuts installation troubles and service call-
backs to the bone in all locations?
ANSWER—Telrex Conical Antennas, the
conical “V” beams that cover all TV channels and FM, and
afford best reception in every signal area. There’s an engi-
neer-designed, service-tested model for every TV location.

QUESTION—Why have Telrex Conical “V” beams replaced
every possible combination of antennas for TV reception?
ANSWER—Because Telrex “V” beams are the only an-
tennas offering true conical performance—top TV reception
without bulky metal cones. For experience-designed models
to meet every problem, workmanship that gives longer
service . . . continue to look to Telrex!

QUESTION—Who has built 95% of all conical antennas
installed today?

ANSWER-—Telrex! Leadership in engineering and quality
keeps Telrex out in front. The Telrex staff is ever seeking
better methods, improved materials and design advance-
ments. Supply a Telrex antenna on your next TV installa-
tion—you’ll see the difference!

TELREX MODEL 2X-BD

o Bi-Directianal Stacked
Canical V" Beam

® law Vertical Angle

® Extremely High Signal ta
Noise Ratio

o Constant Center Impedance

® Uses 72, 150 or 300 Ohm
Transmission Lines

® Universal Mounting Clamp

PATENTS PENDING
COPYRIGHT 1949

—

CONICAL |

~

Telephone—~ASBURY PARK 2-7252

 OUTSTANDING
 TELEVISION

e
ASBURY PARK 10, N. J.
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correct time with respect to the action
of the main mechanism. This is deter-
mined by the orientation of the star
wheel on the drive shaft, which can be
adjusted by loosening the wheel’s two
setscrews and turning it. We have
found that the quickest way to adjust
it is to position the wheel experimen-
tally, hand-tighten a setscrew, and put
the changer through a cycle, turning
the table by hand, with a couple of
dises on the spindle. When the star
wheel’s position is correct, the disc will
drop at the right time and both set-
screws can be tightened to keep it
firmly in place.

The changer should trip immediate-
ly after the needle leaves the last
close-spaced groove and enters the
lspiral. To make the trip occur sooner,

bend tab E on the trip pawl (Fig. 5)
to decrease the angle between the tab
[ and the pawl body; to delay the trip,
bend it the other way. Do not bend it
much in either direction ov it will not
trip at all.

There is no way to adjust the speed
at which the pickup falls on the record.
The fall, when there are only one or
two dises on the turntable, is hard
enough to make the pickup bounce.
This is a fault of the design. Recent
models, however, are equipped with a
pneumatic dashpot which stops the
bounce.

REGULATED POWER SUPPLY

Experimenters frequently use tapped
bleeders across power supplies. A sys-
tem of this type will work as long as
the current from all the taps remains
at the level at which the taps were ad-
justed. Any change in current drain
from one tap will change the voltage
at all taps.

1619 (2)
S| F 3507 10H
Al g 5 8+
1VAC 500K_2
& =165
< 450V * R

350V

% M
ESV/ZATO 1619'S B
|%e.3v e

FIL PINS 2-7

This circuit is a solution to the prob-
lem. The output voltage can be varied
from approximately 50 to 225 volts un-
der ordinary loads. The voltage and
current ranges can be increased—with-
in limits—by using a huskier trans-
former and choke. A pair of 1619’s can
be obtained from surplus stocks for
about $1.00. The control potentiometer
should be one of the molded-element
type to carry the current. If this type
is not available, you may use a stand-
ard l-megohm carbon potentiometer.
Resistor R is the meter multiplier. Its
resistance depends on the meter and
voltage to be measured.—Charles .J.
Applegate
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Packed with bargains! Big, new 164-page catalo
teeming with everything new in radio, television ang
electronic equipment — at prices you want to pay.
Thousands of outstanding bargains of popular brand
name merchandise, fully described and illustrated. It’s
a gold-mine of helpful information...a practical ency-
clopedia used by economy-minded servicemen, dealers
and technicians throughout the world. Lafayette makes
iteasyforyou to order from this complete “one-source”
uide, guaranteed to save you money on every pur-
chase. And best of all, it doesn’t cost you anything to
have a copy. Clip the coupon below, paste it on a pen-
ny postcard and mail it today. Lafayette’s 29 years of
“know-how” in the radio and electronic field is yours
to command with this valuable buying guide.

LAFAYETTE SLASHES PRICES ON
SUPREME TEST EQUIPMENT

A F & R F o s c ll l AT o R Both AF and RF signals available at the same time —
push button operated. Also has FM oscillator providing
visual alignment of IF amplifiers of amplitude modulated
receivers, 5 RF Ranges: 65/205 KC, 205/650 KC,
Now 650/2050 KC, 2050/6500 KC, 6.5_(20.5 MC. Harmonics
ggove 60 MC. Fl:quemi?y modul?t;dF_ 15 KUC, rate 1205c(1)>;6
-cycle time base. Range o oscillator: 15-15,
$ .60 $63.95 cps. Output impedances: center tap transformer 50/500/
5000 ohms, High impedance resistor 50,000 6hms. 110-
125V., 50/60 cycles, Metal case 15% x 11 x 8%", Shpg.

Wt. 33 lbs, With Test Leads. 3 95
© 0 00 00 0 00 O O ©® @ ® 99A633—Supreme Model 666.ccreerrersrrnreererenes. OB

fi i =
brated st borh ends.  65-205 KC; 305-650 xc; ‘ss0050 RF SIGNAL GENERATOR
KC; 2050-6500 KC; 6.5-20.5 MC. Harmonics to 82 MC. )

400-cycle audio; continuously variable voltage output.

RF carrier modulated at 50% at 400 cycles; can be cut Now

off to provide unmodulated signal. Jack for external au-

dio modulation. Electron coupled circuit assures maximum o $32 95
stability. 110-125 volts, 50/60 cycles. Heavy steel case . U
measures 9%;x 8% x 7-3/8" Shpg. Wt. 15 lbs.

99A9632—Supreme Model 661...... .32095 [ BN BN BN BN BN BN BN BN BN BN BN BN BN )

PUSH BUTTON SET TESTER All ranges selected by push-button operation with excep-

tion of 14 ampere ranges. DC Ranges; 0/70/700 micro-
amps; 7/35/140/350 ma; 0/1.4/14 amps. DC Volts: 7 ranges
at 1000 ohms/V. and 7 ranges at 25,000 ohms/V. 0/3.5/7/

NOW 35/140/350/700/ 1400. Ohms: 0/500/5000,/50,000/500,000;

0/5/50 megs. All operated by self-contained battery. AC

$29 Q8 Voits & Output Ranges: 0/7/35/140/350/700/1400. 4 DB
" Ranges: 0 to 446, Size: 9-1/16 x 6% x 53",

99A9631-Supreme Model 592...Shpg. Wt. 9 lbs.....29.95

Battery Kit for above. (4) Burgess #] & g]l) M30
9 0O 000 00 09 O 0 0O O @ 020A2005621-#1 Cell, Each...6¢ 20A2061 -M30, Each....1.54

LAFAYETTE RADIO, Dept. JA-50
100 6th Avenue, New York 13

0O Check here for FREE CATALOG

[0 ship 99A9633-Model 666 AF & RF Cscillator........$63.95
[0 ship 99A9632-Model 661 RF Signal Generator....... $32.95
[0 ship 99A9631-Model 592 Push Button Set Tester...$29.95

|

Lafayette’s luge purchasing power makes bargains |
|

[0 ship 20420621 Burgess #1 Cells (4 needed @ 6%4¢)e....26¢ |
|

|

3
I
like "these possible. Many other outstanding values I
are listed in our FREE CATALOG and also featured ]
in our showrooms located in the following cities: I
NEW YORK.....oovviivnennnn... 100 Sixth Avenue |
BRONX.....ocovrvvenenn.... 542 E. Fordham Road |
CHICAGO.......ocveevee....901 W. Jackson Blvd. |
BOSTON....vteevevinnranneenn.. 110 Federal Street !
NEWARK treeieinireenennsnnnenes 24 Central Avenue |  ADDRESS .icceiiiiiiiiaeisnnoesstniisnnssssssseecsstoisiescescesess
© ATLANTAuemrorsesininnnnn.265 Peachtree Street [ CITY..ocomeiiiiisniiacsaasss ZONE.. ... STATE...cuuueeeeeens |

JANUARY, 1950

[0 Ship 20A20617-Burgess M30 Battery...ccervereeeeeeeees $1.54

My postal note, money order or check includes shipping
charges based on weight and postal zone,
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' OSCILLATOR?

MumTESTER? GENERATOR?

Here's Your Answer Now

ALL IN ONE!
SERVISHOP 557

8573

(13

E’VE all heard fantastic
tales about record changers.

EQUIVALENT TO A COMPLETE ||
SERVICE SHOP!

* TUBE TESTER

« SET TESTER
« BATTERY TESTER $ '95
« CONDENSER TESTER
«AUDIOR.F.-F. M.
SIGNAL GENERATOR

Every square inch solid-packed with value! Look
what you get in this phenomenally low-priced
tester: (1} A complete tube tester with over 800
listings in ifs famous Rollindex rofl chart, (2) a
battery tester indicating actual voltage under
rated load, (3) A capacitor tester, (4] A fixed
point calibrated AM-FM signal generator, (5)
An audio oscillater; and a dozen additional
features.
Resdable scale divisions on the ohm meter start { |
at 0.05 ohm to 25 megohms.

DC Volts: 0, 2.5, 10, 50, 250, 1000, 5000

AC Volts: 0, 10, 50, 250, 1000, 5000

DC Mitliamps: 0, .5, 2.5, 10, 50, 250, 1000

DC Amps: 0, 10

Ohms: 0, 250, 2500, 25000

Megohms: 0, 2.5, 25

Decibels: —8 to 4-15, 15 to 29, 29 to 49, 32 to 55

Output Voltmeter: 0, 10, 50, 250, 1000, 5000
Complete with tubes, batteries and test leads,
output leads, etc., housed in natural finish oak
case; hammertone gray panel. See this outstand- | |
ing buy at your jobber today—or write for new |
catalogue J(E.

RCP INSTRUMENTS—BEST FOR EVERY TEST

RADIO CITY PRODUCTS CO., INC. 3

New York 1, N. Y,

152 West 251h S1.

And Lord knows they can

be fantastic. George Price
drew a very fine cartoon of one hurling
a disc through the air and its owner
saying, a trifle smugly, to a visitor:
“Our record changer says if it isn’t
Bach, to hell with it.” Fantastie, yes—
but close enough to the truth to be
funny.

Back in the days when I was doing
general service work we didn’t get
many record changers. In the first place
there weren’t as many of them. In the
second place those we had were a little
better in quality and workmanship
(though poorer in design) and <o
tended to go wrong less often.

I remember one brute I was called
in on. All the thing needed was a new
length of phosphor-bronze cable run
through its complicated system of
wheels and pulleys. It wore me down to
trace it out and then string up a new
one, so I charged the owner $15 for
the repair job. Looking back now, I
wonder how I had the nerve to charge
so much and why he accepted the
charge without complaint. It certainly
wasn’t much of a job to thread it up
once I discovered how it was supposed
to go. It wasn’t nearly as bad as the
dial arrangement on some of the new
all-band or communications receivers
you run into.

I got into audio work just a little
while after that, specializing more in
design and construction than servicing.
I didn't get to see many record

www americanradiohistorv com

. « » got underneath . . . and began getting a crick in my neck.”

Record Changers--Bah!

By JAMES R. LANGHAM

changers because both the XYL and I
scorned them heartily. Hard on the
records.

We had a neighbor once who kept a
small hammer alongside his record
changer. Every once in a while it
would stop playing records and begin
saying “wood chuck.” It would just say
it over and over: “Wood chuck wood
chuek wood chuck.” The owner would
reach over and hit it with the hammer,
and it would stop saying “wood chuck”
and go back to playing records. He'd
hit it right on the center of the turn-
table spindle. I haven’t the faintest
idea why. Sometimes he would have to
hit it only a couple times an evening,
and sometimes he’d cosh it about every
fifteen minutes. Depended on the cosmic
rays, maybe. He didn’t mind it par-
ticularly—he was rather proud of it!
It sort of set him off from other people.
The XYL was all for my digging into
it and removing its appendix or some-
thing but I shushed her. I didn’t want
any part of that fearsome affair.

Anyhow, a little over a year ago the
XYL suggested that we buy a changer.
She was almost apologetic about it. “It
would be nice for the youngsters and
for dancing, and we could put some
Strauss waltzes on at mealtime
and. . . .”

I let her talk me into it, agreeing
that it might be pleasant. Sucker!
After all, loads of people have them.
They probably have been exercised of
evil spirits by now. Just about fool-
proof.

So one morning we went down to the
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Your 8EST BUY is
TV TEST EQUIPMENT

ﬂn&‘ina%!y dﬁéﬂs!g,um‘.f by MeMurdo S:[-.-ef
“and constantly being improved by MeMur du Silver's sig.!f of &H&Inﬂ'ﬂfﬂ.{-

SIL'{}'E“R

dﬁfﬁh‘ped

Ha.uufa;ﬂured of the Iughest quality, t-ested o{rmpunents by the trained
‘electronic technicians in MeMurdo Silver's modern factory. Cnmpnct':
- Lo grr{:éﬂ" You can’t beat the value that is built into every Mt:"ofurﬂn
S]hru I..a.]aorntwy Caliber Test Instrument!

The new

gloss;
ahms,

db.

Maodel 915 Tubeless
Grid Dip Adapter

Checks oscillators, an-
tenno systems, trons.
mitters, trop circuits,
without mechanical o
coupling. Determings '-

value of all coils d condensers. Requires no
power supply or tubes; connects to any signal
generator. Three calibrated plug-in coils cover
100 ke. to 300 mc. Equipped with phone jock for
of

Model 900-A “Vomax”
“YOMAX"
curately, at highest meter resistance.
45 ranges, new single probe for o.c., d.c., a.f., r.f., volts,
and
power supply potentials up to 30 Kilovolts when used with the
High Voltage Adaptor Probe.

maokes TV, FM, and AM meosurements ac-

Giant meter, non-breakoble
measurements. “‘“VOMAX'’ v

current measures

A world-beater at only $68.50 net.

Model 918 Multiplier Probe

Built for long life and hard usage, each probe
has been thoroughly tested: assuring safety of

operation on voltages up to 30,000 volts d.c.
Plug-in tips moke it readily ottached to your
VOMAX VIVM, Model 900 or 900A, on which
direct meter readings can now be made from
Only $9.95 net.

1/10 volt to 30,000 volts d.c.

Model 906
FM-AM

Signal Generator
Choice of the big |_
engineering lobora- =
tories plus thousands
of service technicians,
906 stands out as moaximum value. 90 ke
210 mc. in 8 ranges, 1% occurocy;

thru
less than V2
microvolt, including strays to over 1 volt v.t.v.m..

metered output; multiple shielding; adjustable 0

to 100% amplitude modulation, adjustable 0 to

easy identification oscillator  frequencies.

Model 215 is only $34.95 net, including coils, 1000 ke, FM sweep. Price only $116.50 net.
Model 911

Model 905-A TV/FM Sweep

“SPARX" Generator

Combining signal- Here is an all-in-

tracer and uni- one TV service

versal test speak- center, Continu-

er,905-A is omaz- ous range of 2 c

ingly sensitive yet free of usual tracer hum. thru 226 mc, Output from 012 volt, 1 ond

Vacuum-tube prod with r.f. « o.f. switching; high- 5 mc. precision crystal markers insure pin-paint

gain high-fidelity amplifier, 6 PM speaker;
18-wart output transformer gives wide choice
of impedances. Two essential instruments in one,
905-A is a value far exceeding $44.50 net

McMURDO SILVER CO., Inc.
1249 Main Street Hartford 3 Conn.

Please send me — and bill through my jobber —

900-A "“VOMAX"' @ $68.50
918 Multiplier Probe @ $9.95
915 Tubeless Grid Dip Adapter @ $34.95

memmm e o SEND COUPON TODAY = = = u =

setting of TV i.f. band width, and trap circuits.
Phased 60 cycle sine and 120 cycle sow-tooth
voltages for direct scope control, Sweep from
0-10 me. An ou's'andung buy ot only S78 50 net.

e e

Date

the instruments | have checked below:

906 FM-AM Signal Generator @ $116.50
905-A “SPARX” @ $44.50

911 TV/FM Sweep Generator @ $78.50

Send Free catalog of
Laboratory Caliber Test Instruments

a
O
O
O
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wholesale house and asked to be shown.
I'm a pretty good customer, and so
they bent over backward and lined up
a whole row for our inspection. We
both hefted the tone arms and looked
underneath with a technical air that
probably fooled the clerk.

The first question was whether to
choose a center-post changer or one
with the two bladelike dinguses that
hold the discs by the edges. We were
inclining toward the two-blade affair
when the XYL happened to wonder
about some records being thicker than
others.

The salesman assured us that it just
wasn’t so. All the records were the
same size, he insisted.

The more we thought about it, the
more we stalled, finally calling a mora-
torium on the purchase, and went to a
record shop. It was our regular shop
and the girl knew us, but this time we
were in a hurry and didn’t want to go
through a whole bunch of explanations.
We demanded a thick record. °

“Uh—thick?” The girl wasn’t sure.

We nodded. “Preferably laminated.
Columbia. A thick one.”

The girl was very unhappy over the
whole thing. It was a silly way to
choose a record amd our reputations
took an awful drop. We finally went
back to the wholesale house with a
thick, laminated disc of Lanny Ross
singing some tepid number. We slapped
it on the changer.

The XYL’s fears were true. Those
knife-edges tried to go in between
Lanny Ross. It stuck and kind of
growled and grunted and then the rec-
ord gave up. Lanny lost his first eight
bars.

The salesman was humiliated and a
bit resentful. We should have taken his
word for it. “Any record shop will ex-
change a bad record like that.”

The XYL smiled sweetly. “There may
be quite a few like that in our library.
We've had them for some years. Do
you really think we could exchange
them now? Let’s look at the center-
post changers.”

The salesman shrugged in a resigned,
hopeless manner. ‘“What’s the use?
They’ll wear out the center holes. You
can’t make an omelet without breaking
eggs.”-

“We don’t want an omelet, thank
you. Also we don’t want to have to
sweep out the record chips every
night.”

Anyhow we finally got down to a
choice between a most-popular Ameri-
can model and another, slightly higher,
imported from Great Britain. We de-
cided on the American model because
of ease in getting replacement parts. I
commented on Whitworth and S.A.E.
threads. Also because the American
model looked as though it had more
bronze and less pot metal underneath
it. Also it was cheaper. I was still a
newborn babe. I found out afterward
the bronze was paint, and there were
only two or three screws in the whole
thing.

Anyhow we took home a brand new
changer all sealed in its carton. We
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Celebrates its 30th YEAR of FACTORY-TO-YOU
Selling with a Sensationally NEW 1950 LINE of

TELEVISION

mpiere CHASSIS

Here is Television at its anest!. .. brought to you by Mid-
west, fcr 30 years a leader in the field of radio and elec-
tronics. Immense 151-square-inch screen on new 16” metal-
glass tude . .. clear, steady, bright pictures . .. Synchronized
sound and picture that ¢ child can tune in perfectly . . .
Highest quality FM souad . . . Big 12” Electro-Dynamic
Panasonic Speaker. Availatle in beautiful Consoles or in
complete chassis as illusrated (not a kit, but a complete
Television receiver ready tc plug in and play) to place in
your own cabinet. And ycu can buy Midwest Television at
Low Factory Prices, with Low Down Payment and Long
Easy Terms —and on 30 Days Trial! -

FACTORY-

TO-YOU PRICE Not a KIT...This is

a Completely

assembled Receiver

... also a Magnificent Line of NEW 1950

MIDWEST RADIOS

featuring the latest Improved FM Circuit
and the New 3-SPEED RECORD PLAYER

Powerful new 1950
Series 16 and Series

12 -AM-FM Radio
incomplete chassis.
Also beautiful new
Console models in-
| cluding the mag- £ % ( N

gﬁcegtsy?p%%ny Trike 4 Write in Name and Address (Please
| ran aadio- O- P .
nograph with latest 5 g B Print) on Coupon or lc Postcard.

FMecircuitand new s MIDWEST RADIO & TELEVISION CORP.m
u Dept. X386, 909 Broadway, Cincinnati 2, Ohio §

3-Speed Automatic
Record Player.

== i e BUY DlRECT FROM E Please send me your new FREE 1950 Catalog.
" THE MIDWEST FACTORY and SAVE! &

MIDWEST RADIO & TELEVISION CORP. e

m CITY ZONE STATE n
.-...II.I.....................l..lﬂ

JANUARY, 1950
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Copyright 1950 JFD Manufacturing Co., fnc.
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JFD TAT60
“D-Xer” All-
Band Conical

Delivers highs
and shorper d
ity. Built 1o &
outpariorm!

JIFD TA161 ListT
Same os TA160 bur
wovelength stacked 529?5
far extra gain.

JFD TA162 L
same as TaT1 but 1 $3()90

*edquar,
eye ln;.,,.,o" A

Write for Free JFD Catalog
of TV Accessories No. TV100
More than a catalog, it con-
tains installation and servicing
data of interest to every serv-
iceman.

Also FREE for the Asking—JFD
Catalog of Radio Accessories
No. 438,

£101 borh Ayvenus
Brooklyn 4, M. Y.

=
ers

—
v =
=

18 FELEYITIGN ANTENNAS AND ACCESIGRIES |

| felt smugly confident that we had done
the RiGHT thing. Secientific method.

Then for a couple of days I wrestled
with plywood to make a box for the
thing. Inside dimensions, 14 x 14 inches.
Nice fit. A flame finish went pleasantly
with the playroom decor, and so I
squirted the blow torch at it while the
XYL stood by with trepidation and a
fire extinguisher.

When I put the changer in, I noticed
the flame finish on the outside had
made the wood squeeze in a bit on each
side. Not much. Just made it a nice
push fit.
| 1 had already equalized the erystal
with it on manual with the changer
standing on three beer bottles and had
got it about right, so I now called the
XYL and loaded up the changer with
a nice stack of Sibelius. Then I pushed
the button.

Man, it was funny! The changer
walked right through that stack of rec-
ords and never played a note. Just
changed them all, one right after the
other, as fast as it could. Fast cycle
too!

“My,” admired the XYL. “That was
a quick symphony wasn’t it? What did
you say it was?”

Glaring at her, I set them up in the
other alley. Same result. It wouldn’t
play a single bar of music. As fast as
the tone arm set down on a record, the
mechanism would go into another
spasm. All ten records just like the
little Indians. My loving helpmate
giggled.

“Well, after all,” I remarked. “You
wanted a changer. It changes them. It
just doesn’t play them. We have a regu-
lar turntable to play them on. Speed
is the catchword of modern progress.”

She frowned. “I wonder where we
could get a service technician?”

That was too much! I chased her out
of the room, pried that fool changer
out of it’s corsetlike box, and set it up
on the three beer bottles again. Then
I loaded it up, got underneath with a
flashlight, and began getting a crick
| in my neck.

Like most items in a competitive
economy this affair was made as
| cbeaply as possible. The motor board is
a stamped piece of sheet steel covered
with bronzelike stain. The mechanism
works with a series of little springs in
| different  directions. The who-dad
bumps on the dingbat and that releases
the gimmick (if the tensions are right
on the springs) that triggers the bull-
sprocket, and so on.

That nice tight-fitting box was warp-
ing the light motor board so that the
vector tensions of the springs were
thrown slightly cattywampus. The box
being my pride and joy and my blood
and sweat, too, the answer was not to
knock the box apart and rebuild it. The
answer to me—then—was simply to
adjust those little springs.

Those little springs were held by
small tongues that were punched out
of the sheet metal of the motor board.
The little tongues were pushed up and
the springs just looped over them. The
| only adjustment possible, of course,

wwWw americanradiohistorv com

was to bend those little tongues this
way and that. My natural tendency
seemed to be to bend them the wrong
way at first and about seven times too
far.

Progress was slow on it, too, because
the only way of testing it each time
was to push the thing down into the
box again and, then, when it didn’t
work, pull it and pry it out and set it
up on the bottles again.

Looking back on it now, I honestly
think a regular record-changer repair-
man could have adjusted that thing
within an hour or so. I even think I
could do it now. But not then. It was
bend and put it in the box and try it;
pry it out and bend again; ad nauseum.
Humiliating! Also slow.

After some hours the XYL ealled out
something, and I just snarled at her.
Still later she brought me a cheese
sandwich and a glass of beer. Then she

b

‘. . . flattened the screws out and hooked
the springs through the small holes . . .””

came down in her slippers and robe to
say it was nearly three thirty and
didn’t T think I'd better stop for now?

I didn’t and bent a tongue again.
This time the little tongue broke off
in my pliers, and the spring went
“ANG-UH-Ang-uh-ang-uh.” Something
whizzed through the air and hit the
speaker baffle.

At that point, I confess, I put my
head down in my arms and wept. The
XYL picked up the washer, turned out
the lights, and led me off to bed.

The next morning I broke off the
other two little tongues and failed to
solder the first one on so that it would
hold. The XYL eame in and got the axe
away from me just in time. I went for
a long walk by the beach then and
tried to commune with myself.

When I got back, I made up three
little brass blocks and drilled them to
clear 6-32 screws. These were bolted to
the motor board. Then I made a longer
6-32 screw into a little hook and an-
chored the springs with the hooks. This
longer screw was adjustable with a
lock nut. The bullcog had bumps that
fouled these hooks, so I flattened each
screw out and put the springs through
a small hole drilled through it. Still
adjustable tension.

Then I got to work. I changed the
tensions a little at a time and (of
course) got it in less than an hour. I
locked down the nuts and there it was.
Adjustable and lockable. Then I put it
back and, trembling, called the XYL.

This time it worked fine. It changed
not only standard Victor, Columbia,
and Decca dises but even some Tele-
funken records which are slightly
smaller over-all and have no eccentric
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grooves at the end of the cut. It even
worked fine with acetate recordings al-
though I don’t recommend that prac-
tice—too rough on the acetate dises.

Since then I have become a sort of
minor authority on the adjustment of
record changers among a small circle
of high-fidelity fans. I have had to
make several machines work after
various wives had seen ours working
and made their husbands buy them. In
each case I have installed at least one
brass block for adjusting the spring
tension. The most critical (and one is
always nmore critical than the others)
is generally the one toward the corner
where the switch is.

Aside from this there’s not an awful
lot to go wrong with a record changer.
The whole thing is mechanical and you
can generally diagnose the trouble by
inspection while it’s going through its
routine. Instead of beer bottles, I now
have three threaded brass rods to stand
the thing on.

Wear often seems to occur at the
underside of the dog-leg arm that
pushes the stack of records. The man-
ual says to bend this arm so it won’t
go so far, but it is better to shim it
with a piece of cardboard.

Impatient folk will try to stop a
changer in its cycles sometimes, and
then you do have a rebending job on
the spindle or, on some changers, on
the little sheet-metal finger that trips
the trigger. Most of the changers have
poor bearings, and, when they wear
out, you either have to make new ones
or buy them.

Those bull-gears with the knobs that
look as though they are made of pot
metal are made of pot metal, so watch
your step and don’t bump them! Some-
times they crumble if you breathe hard
on them. I’ve had that trouble with
three or four popular British changers,
and I don’t particularly like them for
that reason.

As to fidelity, they aren’t so hot if
you want the finest. You don’t get the
results with them that you have a right
to expect from a really nice pickup. In
spite of the fad for reluctance heads
right now, I personally prefer crystal
units on changers. The reluctance heads
require a lot of bass boosting and have
low output anyhow, making it too easy
to have your hum level up there so
high the quiet passages can’t be heard.

The crystals (as well as the reluc-
tance cartridges) require equalization;
I've never had a pickup yet that didn’t
need it. You can swap cartridges for
another type, but don’t try to switch
arms. One chap converted an old Cape-
heart changer to swing a Brush PL-50
arm and head. He finally got it work-
ing, but took up absinthe shortly ofter-
ward and was never much good for
anything again. Got to seeing every-
thing green.

Changers do gouge the records more
than a straight player but not an awful
lot. You don’t really expect records to
last forever anyhow. They don’t do as
much damage in a dozen playings as
some careless jerk who wipes the dust
off the grooves with sweaty hands.

JANUARY, 1950

: g:&'éns"g;‘“;‘;‘?"s' ¥ % SION VACUUM TUBE [ ' "SCOPE KIT
Tl VOLTMETER KIT  HEES $39.95
B e, (o £ : $23.95 [RlEoE Wired
o i Wired $49.95 I'#,'?*f & $69.95

S 07 2 :

= 22K HIGH PRECI- (" i 400K 57

SAVE TIME, SAVE MONEY— .
| LEARN WITH EICO KITS!

Gr f- T

7 S11K POCKET VOLT-

_ e il By following the s'chemuﬁc and piszoriu| dia- | OHM - MILLIAMMETER
315 DELUYE sigNaL S 9rams enclosed with your EICO Kit, you are KT $14.95
GENERATOR $5995 - certain of tuming out a laboratory-type pre- Wired $17.95

. cision instrument. It's no trick ot all to com-

_ Wired only .
e g plete the job in one evening!

¢ Build it yourself—save assembly labor cost—
. acquire invaluable electronic knowledge and
. experience.

: FOHLLOWTVTHE LEAD of numerous schools, [
colleges, manufacturers, who specify EICO 360K SWEEP SIGNAL
145K MUU"sSIGNAl instruments and kits. Prepare yourself for GENR'TR KIT $29.95
TRI&/E,R 5”529195595 ‘+ TELEYISION—buy EICO instruments and kits. Wired $39.95
o ired ¥R ldeally suited for TV: EICO VIVM goes to
30,000 volts and over 200Mc with our acces-
sory probes—EICO Sweep Generator has TV
channels marked on panel and crystal marker
—new EICO ‘scope has high sensitivity and
Push-pult,
. Write NOW for our new catalog "E",
EASY - T0 - FOLLOW HI-FREQ  PROBE
SCHEMATIC & PICTO- KIT $3.75
RIAL DIAGRAMS WITH Wired $7.50
 EVERY EICO' INSTRU- ELECTRONIC INSTRUMENT CO,, INC. [P
MENT KIT. 276 Newport Street, Brocklyn 12, N. Y. Wired arfy %505

AM & FM RADIOS
THREE-WAY PORTABLES
RADIO-PHONO COMBINATIONS

DeWald's reputation of a quarter of a century
of proven quality e e e plus our prompt
friendly service e e e is your assurance of sat-
isfaction, Our policy, as authorized factory
distributor, is to sell you only what you select
e o o no package deals ® e e no tie-in sales.

Attractive Dealer Prices® ¢ * Write < Wire * Phone'

BROOKS RADIO DISTRIBUTING CORP.

80 VESEY ST. (Dept. A) NEW YORK 7, N. Y.  COrtlandt 7-2359

=

FIX ANYTHING ELECTRICAL!

Insure against hard times with amazing new electrical
appliance repair method. Even beginners can fix elec-
trical appliances double quick. At sensational low

CABINETS—CONSOLES

FOR

RADIO — TELEVISION

JACK CANTOR
171 A. Washington St.. N. Y. 7

price, you get training course and new simplified elec.
trical tester. Send postal card for details. No obligation.

FEILER ENGINEERING CO.
Dept.1RC5E, 1601 S. Federal St., Chicago 16, Il1.
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TRYLON
A unoances

voo THE FIRST
PRACTICAL,

EASY-TO-INSTALL,
LOW COST

TV MAST

o Easy to handle—easy to climb
o Mounts any type of TV antenna

o 40’ Trylon mast and anfenna
installed by 2 men in 3 hours
or less—at mast cost of about
$1 per fool!

Now you can get all the
height you want for TV
antennas—at little more
than the cost of makeshift
mast devices—and twice
as easily installed! Trylon
TV Antenna Masts are
made in handy 10’ sections.
They weigh only about 2
Ibs. per foot! Sectjons can
easily be joined for mast
heights of 20’, 30’, 40’, 50’
or 60" as desired. Triangu-
lar in shape, formed of
double-welded “‘serpen-
tine” steel rod construc-
tion, they can be mounted
on either flat or peaked
roofs and climbed like a
ladder. Clamp-on working
platforms are available for
installation or adjustment
of antennas. Safe, durable,
fully tested in numerous
installations.

On of every %
"‘aya'n immediate prospect -
is

WIND TURBINE CO.

er aud

Anmi Dhvisten

WEST CHESTER - PA,

D. F. Receiver For Yachts

The little direction-finder receiver is simple and neat.

By T. W. DRESSER

N THE average small sea-going
yacht with a waterline length of 30
to 50 feet, space is at a premium.
There simply is not room for elab-
orate direction-finding gear, even if the
owner could afford it. A standard bat-
tery receiver with built-in loop may be
used, but it does not give the sharp
null required for accurate bearings.

The receiver described here does not
have the great accuracy of elaborate
commerecial jobs, but it will furnish
bearings with much less error than
those usually obtained by amateur
yachtsmen. The dimensions are so
small that the gear can be stowed in
a locker or fastened to a bulkhead
without being obtrusive. The cost is
very reasonable and maintenance re-
quirements low. Although the equip-
ment is primarily a navigational aid,
it operates on the broadcast band as
well as on the beacon band and can be
used for entertainment.

To insure a clear null and good sta-
bility, the receiver, antenna, and con-
nections must be effectively shielded.
It is not possible to obtain an abso-
lutely silent null point by shielding
alone, as the capacitance to ground
within the shield is not symmetrical.
However, with a little practice, it is
a simple matter to estimate the bearing

by taking the mean of two equal-signal-
strength points either side of minimum.
(An output meter would be very use-
ful for this purpose in view of the
notorious inaccuracy of the ear in
judging the strength of any but the
very lowest-level sounds.—FEditor) ~

The receiver circuit, diagrammed in
Fig. 1, is orthodox, with an r.f. ampli-
fier followed by a regenerative detec-
tor and an audio output stage. To re-
duce the amount of iron in the vicinity
of the loop assembly and compass,
erystal headphones are used, with the
output tube arranged as a voltage am-
plifier. There is, thus, no need for an
output transformer or the field magnet
of a speaker. Battery requirements are
very modest—1.5 volts for the fila-
ments and 45 volts for the plates. The
chassis and case ate both made of
aluminum. Specifications for the tun-
ing coil appear in Fig. 2.

In arriving at the size of the loop
frame, the ratio of diameter to coil
length (in this case width) is the de-
termining factor. A high ratio con-
tributes greatly to better geometrical
accuracy in relation to the wavefront
and also to alignment of the compass,
which should be mounted on the an-
tenna itself.

The old big-ship method wherein a

1T4¢3)

NOTES - (]

+ = ]

—— i

K*1000 J_. L —-.0008 ——m
CeS0uuf  CAPACITANCE IN st

Fig. 1—Receiver is an ordinary regenerative baitery unit with three tubes.
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'_MTED

'S 1950 SPECIALSI

Fets tu the Daton of Y Hasd/

A complete Tronsmirter and Receiver Kit for 75-80 meter C.W., in-
corporating these ha'vre) -3 lalnl mulipurposa 'ubﬂ—Ctyual
lied receiver — Builtein
AC.-DC 110V, power wppry Plvg in coil for receiver frequency
change — Single control operates transmitter ar receiver — Same
antenna for transmitting ar receiving. The “Mitey Mite'" is ideal
as a beginner's praject or a3 an ausiliary for the old¥imer.
Tests have shown remarkably gratifying results. Gel on the
air with the "Mitey Mite,” while rebuilding the main rigl
Tube fine-up: 12 BAS Det., 5085 Xtal Osc.— Audio
Amp, 35W4 Rect. Xmittr Pwr lnpt: 4.5 W, Over-all
Dimensions: 7" x 5” x 5%". Shipping Weight—3"1 Ibs.
immediate Delivery

25% DIP. 8AL. €. 0.0,

Complere MITEY-MITE ki+ XKD
ess hov ond haxd

*SCR-522 V.H.F. TRANSMITTER-RECEIVER
156 Mc 10 tube receiver and 7 tube xmitter, rated
at 8 to 10 watts output., Used exienslvely by Hams,
Cabs, Busses, C.A.P., etc. Complete with tubes,
Exc. condition. Shpg. ‘Wt. Approx. 60 Lbs. $39. 50

*BC-604 FM TRANSMITTER 25 W. output @ 100%
modulation. Good condition, used. Less tubes, crys-
tal and dynamotor. Shpg. Wh. Approx. 60 Lbs. $6.95

*PP/51-APQ9 POWER SUPPLY 80-115 V. | @
400-2600 Cyc. input. Complete with 4-5R4GY Rect.
tubes. Shpg. Wt. 40 Lbs. Like New $

_*BC-423 MODULATOR A sturdy _and beautifully
built RF Osc.,
variable; 125
to 210 Mc.
(Approx.)
pulse modu-
ated at 4098
C.P.S. Uses I-
955, 2-6J7, 1-
4F6 and |-
sw4, Oper-
ates ot |I5V.
80 Cyc. May
be modified
for T.V. Gen-

—terator, etc.
New v with tubes. Shpg Wf Approx 45 Lbs. $12.50

BUZZER PHONE (W.E.) EEI-A. A complete unit
consisting of a tone generator, buzzer, relay, key,
headphone, switches, etc. Makes a very practical
code practice set. Can be used in remote areas
for signalling or communication. Housed in thick
wooden case 947 L. x &%” H. x 6l/g” Shpg.
Wt. Approx, 16 Lbs. Like New with dlcgrcm $4.50

*TG-10 PHOTO ELECTRIC CODE XEYER Used
for code instruction. Uses 8 tubes:
&N7, 2-6L6 ond 1-5U4G. Variable speed 115 V. 40

sgﬁkﬁwa\%@

RELAYS

{A) Type 8-9 Guardian S.P.DT 10 Amps. Time
delay 200 Ohm coil. New. 6

{B) Guardian 3 P.D.T. 10 Amps. Coil 24 V. @ 200

Ma. Heavy duty. 69¢

(C) 324 D. D.P.D.T. 500 Ohm coil.
tacts. Telephone type. 69¢

{D) Ant. chcr{?eover 274-N type. May be used on
12 or 24 Silver contacts. Ceramic supports.
New. 49¢

(E) Dynomotor or starter solenoid. 6 V.D.C. coil.
¥V|II carry heavy current. Completely shielded.

S¢

CARTRIDGE THERMOSWITCHES

Fenwal S-17. 115 V. @ 10 Amp. A.C. %" Dia. x 4/,”
Long. Asbestos shielded leads. Variable—100° F
to plus 400° F @ 90° per turn. New, 95¢ each.

CIRCUIT BREAKERS

Square ''D” Type '"M."" 120-240 V.A.C. at 20 Amps.
2 Ckt. New. $1.75

G.E. Type AF-i. 230 V.A.C. at 30 Amps. 2 Ckt.

New. $1.95

Platinum con-

|-@ﬁwm&é@

00.

1-923, 2-65J7, 2- |

Cyc. motor. Housed in black wrinkled steel cabinet, |

21” x 18” x 1114”, For 115V, 60 Cyc. Less tubes, fcpes
and reels. Shpg., Wt, Approx 110 Lbs. Very Good
condition. ...l iiiiiiiiiii e Ss14

*BC-702 RADAR TRANSMITTER Coaxial R.F. 2-
R.E.L. #7 tubes, 4.2 x 2 Rect. tubes. Input: |15 V,
400 Cyc. and 12 or 24 V.D.C. Contains Blower motor
assembly, 0-25 Ma. D.C. Meter and numerous other
attractive components. Shpg. Wt, Approx 40 Lbs.
New. $12.50. Used, $9.50 with tubes.

*BC-1023 MARKER BEACON RECEIVER 12 V.D.C.
4 tube unit. Brand new, original cartons., With
shock mounting base cnd complete instruction
book. Shpg. Wt. Approx. 5 Lbs. ............ 3
METER SHUNT Leece-Neville, 005 Ohms 200 Amps.
Mcunted on Asbestos base and covered with per-
forated metal shield. New. Each 95¢

AC CURRENT TRANSFORMER Weston Type #880. |

|

Ratio 75:1. 80-133 Cyc. with mounting, Bracket.
Shug. Wt. | Lb. New ...t 1.

ANT. KNIFE SWITCH Squore "D" S.P.D.T. &
plated blade and contacts mounfed on 2'/2 cer-
amic pillars. Assembled on 2” x !/;” x 8” Bakelite
strip, Brand new .. ... oo 9¢ |

* Shipped Railway Express or Frelghf Only!

4

COAXIAL CONNECTORS

{A) I0H/529. British elbow. Male to male. Each
35¢, 3 for $1.00

(8) M-359-A, 90° elbow, mcle to female. RGS8U,
etc. Each 35¢, 3 for $1.0

(C) UG-27/U. Pin 90° elbow, male to female.
RG8U, etc. Each 75¢

(D) UG- 2I/U Pin connector (Less PM) Ucinate.
Each 35¢, 3 for $1.00

{E) PL;ZS?. nggle Male for RG8U, etc. Each 35¢.
3

or $1.

(F) QA-49547. British to standard male adaptor.
Each 75¢

(G)SIOH/SZB. British, chassis male. Each 25¢, 5 for
1.00

{H) 56-239. Chassis female for RG8U, etc. Each
19¢, 3 for 55¢

V.H.F. TRANSCEIVER ASSEMBLY

Has ceramic ins. 15 Mmf. tuning cond:, 2 |

—filaoment chokes, |—acorn socket and

filament bypass cond. Mounted on Poly.

panel 134" X 314" X/". Mounts upright

with two 4-32 screws in bottom. New.

Each 79¢, 2 for $1.50

COILS—IF SHIELDED. NEW

FM. 10.7 Mc. Slug tuned. 2 for 95¢

265 }(c Mica tuned: ceramic form. Each 39¢, 3
or

455 Kc. ch::ndc:rd replacement. Mica tuned. Each

39¢, 3 for $1.00

455 Ke. Dlode Clip Mtg. Mica tuned. Each 39¢,
3 for $1.0

465 Ke.
for S1. . .

20.7 Mc. Low loss ceramic and phenolic. Each 49¢

M:cc funed ceramic form. Each 3%¢, 3

osc.
B.F.O. 1415 Ke.
for $1.00
TRANSMITTING. 2-45 Mc, Ceramic form with
cath. tap. Slug tuned. I'4” OD X 34" long.
(No shield) 4%9¢

100 W. Tcnk coil. 12-14.5 Mc. on National ribbed
form * Dig. X 57 L. Wound with #12 tinned

Air-tuned (274N) Each 29¢, 4

wire. Each 39¢, 3 for $1.00
4-10 Mc. Oso. Poly form. Cath. Tap. Air tuned with
for $1.00

A.P.C. Trim. Shid. Each 5%¢, 2
*NAVY
ARCRAFT
IFF

A VHE Xmitter|
and Receiver
complete with
Il tubes, Dyna.
(With gear
train), Relays,
etc. Mcy be
converted to
citizens band.|
An exceptional
parts buyl Ex-|
cellent condi-|
tion. Shpg. Wt.|
Approx. 40 Lbs.|
$9.95

ELECTRONICS SURPLUS PACKAGE

A selection of parts, unlts and assemblies of
varied description. A splendid value! 10 Lbs, $1.29

JUST ouT!l X
Write for our 1950 money saving flyer!!

:

10 405 Ke.

RELAYS
(F) Plate circuit relay. S.P.D.T. coil 5000 Ohms.
per. Cur. | Ma. fits 5 P. socket. With dust

cover. Adjustable. 75¢

(G) P3 or #405 Miniature S.P.D.T. Size: I” X 1” X
1”. Coil: 1280 Ohms D.C. 3 for $1.00

{H) Switch board Nite Alarm Buzzer—24 V. S.P.S.T.

Contacts. 3 for $1.00

(J) ZE-12. Switchboard alarm. S.P.S.T. Contacts 2

coils. Completely adjustable. 1000 Ohms per
coil. 95¢
(K) Cook #8I8 3 P.D.T., plus 3 P.S.T. (Norm.

Open) 12 Ohm coil telephone type. Platinum
ailoy contacts. $1.45

(L) Polcnled Relay {WE) 239 FM. 500 Ohms 3 Ma.
Op. Cur. Releases at | Ma. Soak current, .0I5
Amp completely shlelded Adjustable $1.49
*TR-1B
AIRCRAFT
TRANS-
CEIVER
Lear PXer. &
tube unit. Re-
ceives on
weather
I band, 195 Ke.
Iransmifs on crys?cl freq. of 3!05 Kec.
Complete with tubes, mike, cables and power
pack, 12 V.D.C. and ‘instruction sheet. Ready to
install. Guaranteed in excellent working condition.
Total Wt. 15 Lbs. Ideal installation for small
planes. $29.95
AlRCRﬁ;‘T CRYSTALS (All Tested and Guaran-
(A) 3105 Ke. Mounfed 587 X 1" X 13"
Pin Spacing 3”. X
(B) 3105 Kc. Mounfed sue %" X %" X 1”. Pigtail
leads. $1.9
AIRCRAFT WIND GENERATOR
(Lear) Type 1030-A. Output: 12 V.D.C. @ 10 Amps.
4000 R.P.M. Less blade and end cover. Size Over-
all: 6%” L. X 3/4” Diam. Excellent condition.

size:

Shpg. Wi, Approx 5'/; Lbs $5.95

| AIRCRAFT POWER PACKS

No. 858. Input: 12 V.D.C. Output: 250 V. @ 65 Ma.
D.C. New. Complete with OZ4G Tube, vibrator
and cover. Size: 5 H. X 45" W. X 43,” D. Shpg.
Wt. Approx. 5 Lbs. $3.95

No. 860, Input: 12 V.D.C. Output: 325 V. @ 125 Ma,
New. Complete with 2-6X5GT fubes vnbrafor 2
relays Qnd shock mounting bose. Size: 9"
5147, X 4 H, Two octal plug\s for input, confrol
and output. Shid. Shpg. Wt. Approx. 9 Lbs. |deal
for small aircraft 2 way radio. New. Each—$7. 5

*PE-125BX B

Portable
P.A, use.
Input: 12

Ma. Complete with two RK-60 Rectifier tubes and
instruction book. Shpg. Wt. Approx. 55 Lbs.
New $5.75

QUANTITIES LIMITED. 25¢ packing chorge on
orders below $2.00. Minimum deposit 25% on
C.O.D. orders. Prices F.O.8. Chicago. $25.00
Minimum foreign order acceptable.

UNITED SURPLUS MATERIALS

312 S. HALSTED ST.

ANUARY, 1950

CHICAGO 23, ILL.
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NOW!?

All the Fundamentals
of TELEVISION in one
Up-to-the-Minute Book

Here at last is everything you
need to know to succeed in tele-
vision. This great new book, now
in a new third edition, brings
you a clear, authoritative picture
of the entire field, including com-
plete descriptions of all leading
projection systems, and the meth-
ods of color television being con-
sidered right now by the F.C.C.

 New Third Edition

TELEVISIO
SIMPLIFIE

by MILTON S. KIVER

Assoéiate Instructor in  Radio,
U.S. Army Air Forces. Formerly
Instructor in Radio, Illinois In-
stitute of Technology.

ers each and every subject—

ous types; the latest d. c. re-in-
sertion circuits; power supplies
including selenium rectifiers and
pulse-type high-voltage systems;
the saw-tooth, si

matic frequency control; and the

edition simplifies television-re-
ceiver servicing. Hundreds of il-

BRIEF OUTLINE OF CONTENTS

The Television Field; Ultra-high Fre-
quency Waves and The Television An-
tenna; Wide - band Tuning Circuits;
Radio-frequency Amplifiers; The High-
frequency Oscillator, Mixer and Im-
mediate - frequency Amplifiers; Diode
Detectors and Automatic Gain-control
Circuits; Video Amplifiers; Direct Cur-
rent Reinsertion; Cathode-ray Tubes;
Synchronizing-circuit Fundamentals; De-
flecting Systems; Typical Television
Receiver—Analysis and Alignment; Fre-
quency Modulation; Intercarrier Tele-
vision Sound System; Servicing Tele-
vision Receivers; Color Television;
Glossary of Television Terms. Plus Other
New Ci'nap(ers and Expanded Sections.

EXAMINE THIS BOOK FREE

Let this practical book prepare you for
your future in the expanding television

field. Send for it NOW!

{If you send the $6.00 with this coupon, we will I
pay the postage. Same return privilege and re-" g |
fund guarantee.)
S SN SN SN SN SENS (MSER GEEN PRENN BN S

You'll be delighted with the way
this newly revised handbook cov-

video I. F. amplifiers of the vari-

sine-wave, and
pulse methods of achieving auto-

new Intercarrier sound television
system. You’ll be especially de-
lighted with the way this new

lustrations, scores of fresh facts
make this volume indispensable.

== MAIL THIS COUPON'_—I

D. Van Nostrand Company, Inc.
250 Fourth Avenue, New York 3, N. Y.

Please send me ''Television Simplified.”" Wi
10 days | will either return the book and owe
nothing, or | will send you $2.00, plus a few
cents postage, and $2.00 for two months.

ifhinl

fixed scale indicates the bearing of the
loop in relation to the fore-and-aft line
of the ship (to make a correction, the
course must be rated at the moment
the bearing is taken) is cumbersome
and liable to error in even the biggest
of ships. In a small yacht with its quick
motion and often an inexperienced
crew, it is impossible; the advantages
of having the compass right on the an-
tenna are obvious.

Fig. 3 shows how the loop antenna
is constructed. Two strips of plywood
veneer are formed into circles (with
the help of some steam). Hardwood
blocks join the concentric circles and

90T, No24ENAM (ANG)

f—
°32ENAMAWG)
ALL WINDINGS CLOSEWOUND ON 2"DIA COIL FORM

Fig. 2—Specifications for tuning coil.

wire is wound in slots sawed in the
blocks. The switch shorts out some of
the turns to make the coil tune the
broadeast band. Copper foil is used to
cover the loop frame for shielding pur-
poses, but a gap is left at the bottom
of the loop so the foil will not form a
closed turn and absorb power.

The big-ship practice of mounting the
loop rigidly on a deckhouse top is not
recommended for small craft. Whereas
a big vessel, even in the worst weather,
is on an even keel at one point of her
motion, which is sufficient to get a
bearing, the smaller ship is frequently
laid over for long periods in a stiff
breeze and any bearings taken are
hopelessly inaccurate. A better method
is to support the antenna from the
deck head by some flexible means so
that it finds its own vertical, whatever
the ship’s motion may be. An old set
of compass gimbals serves admirably
as the flexible mount.

|
|

The choice of a compass can be left
to the yachtsman, who will know that
it should be dead-beat.

Operation

Bearings can be obtained on ordi-
nary ship-to-shore stations, on beacon
stations in the 900-1,000-meter range,
or on seaboard broadecast stations. On
ship-to-shore stations and beacon trans-
mitters it may be advisable to advance
the regeneration control until the re-
ceiver oscillates, and adjust the pitch
of the note so that it stands out against
the background of other stations on the
same band. That makes it easier to
concentrate on the one signal.

A swing of about 8 or 10 degrees
will be enough to indicate points of
equal signal strength each side of min-
imum. As there is only a single loop
and no sensing antenna, there are two
points of minimum signal 180 degrees
apart. In coastwise and inshore sail-
ing it is usually obvious which is
correct.

Bearings taken beyond a distance of
100 miles should not be accepted as
accurate if standard charts on Merca-
tor’s projection are used, since bearings
on such a chart are Rhumb lines, while
radio follows a great-circle route.

30 TURNS N°22 AWG ENAM
TAPPED AT 19 TURNS
SPACED AT WIRE DIAMETER

GIMBALS —=—

INSIDE DiA 15
OUTSIDE DIA 18"

COMPASS

GAP IN COPPER
SHIELDING

SHIELDED LEAD

HARDWOOD BLOCKS CUT TWO-THIRDS THROUGH
ON CENTER

PLUG \

Fig. 3—The loop may be built as shown
here or a surplus unit purchased.

Bearings taken over 50 miles at night
are subject to skywave-path inaccu-
racies. Don’t trust them.

Any amateur radioman can easily build this receiver. It has few components.

RADIO-ELECTRONICS for
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TIME-DELAY CIRCUIT
KEYS AMATEUR RIGS
By OTTO L. WOOLEY, W{(/SGG

EYING an amateur c.w. transmit-

ter for best results on all bands

involves a number of considera-

tions. Oscillator keying allows
complete break-in or semi-break-in on or
near the operating frequency. However,
above.7 me this type of keying may
easily produce a chirpy signal, so the
final amplifier or a buffer stage is often
selected for keying on the 14- and 28-
me¢ bands. The disadvantage of this
setup is obvious—the continuously run-
ning oscillator is a nuisance, prohibiting
operation on the same frequency. Of
course a manually operated switch may
be employed to kill the oscillator dur-
ing reception periods, but this adds a
control and multiplies the chances of
operational error.

The problem is to obtain a method
which will turn the oscillator on in-
stantly when a following stage is keyed.
and keep it on at normal keying speeds.
The system should then kill the oscil-
lator after a predetermined time in-
terval when keying ceases.

0sC PA/BUFFER

SEL RECT

RELAY -COIL 8K-16K .

¢

PA /BUFFER KEYING
L —aB+70-75v
0SC KEYiNG

Relay stays closed between characters.

The circuit diagrammed fulfills these
requirements and uses only a relay.
small resistor, capacitor, and rectifier.

The schematic shows how the circuit
operates. When the key is plugged into
the oscillator keying jack, the oscillator
is keyed in the usual manner, the relay
being held shut by the current from B4-
to ground through the eclosed-circuit
amplifier keying jack. .

If the key is plugged into the ampli-
fier keying jack, the oscillator is inop-
erative because the relay contacts are
open. However, the instant the key is
depressed, current flow closes the relay,
turning on the oscillator and charging
capacitor C. As long as the amplifier is
being keyed, the charge on C will keep
the relay closed; but when keying
ceases, the relay will open after the
time interval required for C to dis-
charge through the resistance of R and
the relay coil in series.

This interval may be determined from
the formula t = RC. When C is in mi-
crofarads and R is in megohms, t will
be the number of seconds necessary for
C to discharge to approximately one-
third of the charging voltage.

JANUARY, 1950
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Equip for long faithful service

with a

TURNER
MODEL 33

Choice of crystal
or dynamic

Over the years, thousands of sound men
have discovered that dependable Turner
Microphones gives smoother, more accu-
rate performance than any other micro-
phones in their price class. For all-around
use, the Turner Model 33 is a long-time
favorite. It combines up-to-the-minute
styling, high output, wide range response,
and utmost reliability under tough oper-
ating conditions. Has 90° tilting head for
semi- or non-direction use. Complete with
20 ft. quick-change removable cable set.

For top dollar-for-dollar value in microphones that fit
any need Turn to Turner.

Model 33X Crystal.
Model 33D Dynamic. List.............$27.00

THE TURNER COMPANY

§33—17th Street N.E., Cedar Rapids, lowa

- s IN CANADA: Canadian Marconi Co., Lid., Montreal, P. @., and
+ EXPORT: Ad. Auriema, Inc., 89 Broad Street, New York 4, N. Y.

Crystal licensed under patents of the Brush Development Company

LiSHPEE e ey $24.50

Branches

For example, let us suppose a certain
relay will open at 25 volts. We know
from the formula that the charging
voltage must be 75 volts, which may be
obtained from a tap on the power-sup-
ply bleeder. Assume the relay coil re-
sistance to be .008 megohm and R to
be .047 megohm, with a capacitor of
2 uf. Therefore, (.008 4 .047) X 2 =
0.11 second. This interval is about right
for fairly fast keying.

The interval may be increased by
using a larger capacitor, resistor, or
charging voltage. In any case the con-
stants will have to be adjusted to suit
the operator’s keying speed.

The relay contacts should be spaced
very close to prevent clipping part of

www americanradiohistorv com

the first character as the amplifier is
keyed.

Capacitor C must be of good quality.
A leaky capacitor will prevent satisfac-
tory operation. Do not use an electro-
lytic. The relay is a sensitive unit with
a coil resistance of 6,000-16,000 ohms.

The selenium rectifier prevents inter-
action between the relay and tube cir-
cuits when the key is up. Do not key
any stage where the rectifier’s inverse
voltage rating will be exceeded.

Cathode keying of the osemMlator is
shown; however the circuit may be used
with most forms of oscillator keying.
As a matter of fact the system may be
used to turn on and off an oscillator
that is not satisfactory for keying.
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TELEVISION
SCOPE

SUPERIORITY -
AT A GLANCE!

The vertical response
of this economy TV
scope is usable to
5000 ke, not 50 ke.
Response is flat to
750 kc, down 3 db
at 1000 kc. Amplifier
supplies a voltage
gain of 20 at 5000 kc.

Check this necessary feature before you buy
any scope far TV use.

AR-3

The R.S.E., AR-3 Scape has been built by Rass
Armstrang ta our rigid specifications. It's a
complete unit that embadies standard bori-
zontal amplifier and sweep circvits with
normal sensitivity.

The case is 8” high x 5” wide x 14" long,
attractively finished in “hammered” opalescent
blue enamel. Operates onstandard 110 volts
—60 cycles—40 watts. Tubes, 3BPI-6AC7-
6S5)7-6X5-5Y3-884. Instructions included.

Complete sp.eciﬁc$:tions upon PRICE
::nuee;t.bcsc:‘hsfcchon or yaur $ 4 99 5
AVAILABLE TO JOBBERS F. O.B.

IN QUANTITY DETRblT
"INTERCOM & RADIO
AT A
PRICE
THAT
CAN'T
BE BEAT

6 tube superhet—3 tube

intercom permits com-

WHILE THEY LAST

52995

With 1 sub-station

sub-stations. and 50 feet of cable
. Extra Sub-stations

Original cost $64.50 $3.95 each

PUSHBACK

WIRE

25% BELOW MILL COST!

munication between ra-

dio-master and up to 4

Ist class, Essex or Lens, ALL SOLID tinned
copper, double cotton serve, woxed finish.
| 1000| Produ
SIZE COLORS 100_feet tion Reel
"22 | _BLACK-BROWN |__.39__ |3.79 [ 3.65m
20 |RED-WHITE-BLUE| .49__[4.49 | 3.95M
18 BROWN 69 |5.98
ORDER INSTRUCTIONS
Minimum order—$2.00. 25% deposil
with order required for oll C.O.D. ship-

ments. Be sure to include sufficient poste
age—excess will be refunded. Orders
received without postage will be shipped
express collect. All prices F.O.B, Detroit.

Demand This
Seal of Quality

Quantity and Export
Orders Solicited

KHVIU SUPPLY &

ENGINEERING CO., Inc.

85 SELDEN AVE. DETROIT 1, MiCH.

How

to Become a Ham

Part 1IV-How to put together

an excellent I1-tube converter
L]

By GEORGE W. SHUART, W4AMN

b

Utility box encloses converter neatly.

NYONE with a little technical
knowledge can, in a matter of
hours, put together a trans-
mitter that will produce re-

markable results. The receiver problem
is different! It’s a big problem no mat-
ter how you look at it, and the majority
of amateurs have spent a lifetime try-
ing to find the ideal receiver. It’s our
opinion that unless the reader is loaded
with cash and buys the best on the mar-
ket he’ll never know what it is to be
satisfied. It’s a safe bet, too, that he’ll

be satisfied only a few months at the
most no matter what he buys.

Let’s assume that the reader isn’t
loaded with cash, and that he is aware
that the old-fashioned 2-tuber just
won’t compete in the present-day
crowded ham bands. A fairly good re-
ceiver will cost something less than two
hundred dollars, and a good one will
cost much more.

Since there seems to be no great dis-
grace in owning a ‘“used automobile,”
there’s no reason why the newcomer in
ham radio can’t economize by buying a
good used receiver. Reliable dealers re-
condition their trade-ins, and thereby
offer the opportunity to obtain top per-
formance at a very reasonable cost. The
surplus market has offered top value for
little eash outlay, but of late the better
buys are not so often seen, and prices
are higher. There are still a number of
receivers that cover one or more of the
ham bands available at a low price
These usually operate on 28 volts but
units to convert them to 120-volt a.c.
operation are becoming available.

There are several very low-cost re-
ceivers which appeal to the beginners
with little eash to spend, but they have
several shortcomings which limit their
effectiveness; for example, lack of a
crystal filter and sufficient pre-selection.

(Continued on page 113)

Converter parts are on melal panel. The coils are wound on polystyrene forms.
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NIAGARA is FIRST with the FINEST in

TELEVISION & RADIO COMPONENTS !

| NIAGARA TUBES - NIAGARA TUBES - NIAGARA TUBES - NIAGARA TUBES

No. No. Angle Induet. Induct. Length Price
N-263 DY-15 55° 5 M. 19 MH. 25" $9.6!
N-264 DY-2L 40° 5 MH, 22 MH. 3" 10.50
N-265 DY-4L 40° 1.5 MH. 45 MH. 35" 10.50

cision magnifier—fully adjustable—fits all
receivers with 7 or 10 inch picture tubes.
Greatly increases the pleasure of tele-
vision viewing. Precision-built by optical
experts. Specifically designed for the new,
small, low cost TY receivers.

Type Price  Type Price  Type Price Type Price Type Type Price Price
) A2 1.6 1.06 6AC7/1852 .. I.16 .54 6877 .88 +B \
»  0A3/VR75 5 . .80 G 1.28 1.16  68V7 .88 N
A4 1.0 1.0 . .25 .80 677G [} .88 ]
1 B2 2. 1.0 . L .80 6V5/6G3 12 72 J2
B 5 . L0l .2 28 BUBGT . 12 .88 1.0
0C3/VRIG . .80 .15 d 7G | .88 .96
0D3/VRIS . .96 . .9 . 6V6/6VEG ... | 1.06 . .88
Y4 .8 . W72 . 1.8l . BVEGT .. 12A .88 . 1.8l
Z4 g . .80 . .9 . 6W7G ... g [} 1.06 . .8
024G g . 106 .8 o X4 . B [} 1.06 N
01A . : . .80 L 10 .96 BX5GT .60 | .88 66
1A3 5 e g . .8 .06 6Y6G .9 | 88 . .6
tA4 | g .8 .7 .42 6Y7G .8 | 1.0 .2 i
1A4P . . 1.2 .88 .16 627G .2 | .0 . 1.06
' 1A5GT . . .8 6 A6 BZYS 88 | 0 LT
IAB .. B 1.0 . 4.9 9 o t 2 .8
(A : 1.0 T6 .5 .l 7 | .56 . oBE
1 IB o .88 6AUG .8 5 7 ] .28 . 1.0
I1B4 5 1.98 BAV6 .6 7 | .88 1.56
IB g 1.25 B4G 1.28 7 [} .06 .80
IB7GT B R | B85 1.56 .0 | .0 N
IC5GT . .88 . 1.49 6B6G .88 72 g 66 |
I1C6 ... L . L9 87 1,28 N .88 1 .6 .6
1C7 58 .12 .3 B8 . 1.28 . .88 | . .6
IDSGP . .. 1.55 . .36 6B8G 1.28 o g2 .6 .8
ID7G_ .. . 1.28 . 128 BAG .8 .06 J2 0 .B . .4
1D8GT . . 1.58 .88 BES g .28 7 | 7 . 1.5
IES5GT . . L3 .96 6BF6 .66 .28 ok } .6 1.0
IE7G .. . L5 .80 BG6G 1.97 .06 7 1 .3 . 1.06
IF4 ... . 1.0 .80 B6BH6 «80 .66 3 128 .3 5 |.2'ﬂ
IF56 .. . 1.06 .60 6BJ6 80 N 7 | .3 72
IF6 ... . 1.5 .15 6C4 . .39 .8 7 128 .28 .8
I1F7 aa . LS .28 6C5 ..... 86 7 7 ] .26 7z
1G4GT 1.06 .60 BC5GT .66 o4 .6 128G7 ...... .3 PR }
IG6GT 1.06 .98 6 .. .80 .6 J2 I2SH7 ...... .3 . 1.5
IH4 .88 6 .28 7 .88 12817 .8 . 1.5
1H5GT .66 6 .28 .8 8 128J7GT .7 . 1.5
IH6 l-_gg 72 6 .8 7F8 0 12SK7 8 1.5
IH6GT 1 .42 .28 .39 7G7, 0 12SK7 6¢ .6
116GT 1.2 .60 .85 .66 7H7 8 12SL7 4 1.1
Ha . .8 72 .66 .66 717 0 12SN7GT 72 .9
ILA4 . . 1.0 .06 .66 .66 7K7 .0 Q7 72 1.2
ILAS . . 1.0 .28 .80 .66 7L7 .8 128Q7GT 60 . 1.3
[ ILB4 . N .06 .66 96 7N7 8 R7 -50 .12
1LC5 . . 1.0 .80 .06 .8 7Q7 7 I12SR7GT 39 . .8
ILCS . . 1.06 .80 .28 .60 7R?7 .8 3 ... B .. .39 .3
ILDs . . 1.06 .80 .06 60 787 -0 12X3 . ... .98 38 .. .39 .6
ILE3 . . 106 ABS5/6N5 .. .B8 HéE .60 72 7V7 06 14A7/12B7 .. .88 39/44 . .39 -4
[ ILG5 . . 1.06 AB7/1853 .. 1.06 H6GT .50 W7 .o 1.06 14AF7/XXD . .88 41 ... .66 A
ILH4 1.06 6ACSGT .... I.I6 635 ......... .54 66 7X7/XXFM 1.06 14B6 ... ... .88 42 . ... ... .. .66 .49
! ZIRRIIEEL AR TR ARTRET L REE TR AR IR AR IR AR R R R R IR R IR BRI 0 TELECTRON
| 11 11 =
7" and 10 - Magnetic Deflection
= oes e Yokes for TV or
Tv LE" SES = Scope Application :
— :’[\:zi?AR}?OISIanlles lh;a aull
; = TLECT ine o ne
1 New and improved = FRUM /\ﬁ,? quality TV replacement com- I
TV lenses that make . R = B ponents. Send us Your Re-
your TV picture really large without dis- = —_— auirements or write for TV replacement parts
tortion. Magnifies up to 4 times original = INTERFERENCE 4 BLOO catalog .
size. Made of oil filled plastic. A Pre- = ~ Cat, Mfrs. Dvefi. Horlz. Vert. Overall Net

BLOOP? B/ 47
BANISH INTERFERENCE with

RCA TY YOKE MOUNTING HOOD
TYPE 201x1

—— T ey

7" lens =
CAT. NO. N-132 n A = Hood holds deflection yoke 201D! or
YOUR COST ........cvvvennnn $9'90 lew H IA‘IARH H ! - PASS FI LTER! = 20ID3. Improved rubber b‘Y;mper provides
Fositive protection against interference from amateur = safe support for picture tube. Spring con-
10” lens transmitters, ignition noises, diathermy and all other de- = tacts provide a ground for the coating on
CAT. NO. N-133 11 vices generating RF interference. Designed to fit any 300 = outside of the kinescope. 5
YOUR COST +.oovnvnnnnnn $ .88 chm antenna ?eeder. Absolutely no loss in brightness CAT. NO, N-12] YOUR COST L]
{§ 7 e cr clarity. Easily assembled. Complete in- 5 qs
sfn:c:jiogs. FCC findings under actual test j ad WAVE TRAPS
included, i " per kit = .
anywhere in U.S.A. plus | — Traps consist of two slug-
co Ax CAB LE Cat. No. N-28) 15c postage and handling. tuned silverized cails ongd !
- two ceramic condensers. All |

ATTENTION AMATEURS! Don’t

mounted on a cadmium i

LLDVLERELTR TR0 ARELAE LRI A

9¢ per Ft. '_ plated bracket conveniently
{ RG-22-U 8%%c per 100 Ft. be blamed for TVI, FCC tests have proven = grnlle%andgeady formounte
6c per Ft. e e D Ly g nie s ingfe FM'sound bars in TV
EQ. c. = inate soun s in
| RG-58-U 5%c per 100 Ft. o oLy enelneered Morived Filter for - £ gets, allminate amateur interference ||
RG-59-U 6e per Ft. TVl while you'reoperating. Eliminates K= (shock excitation) in TV Rcvrs, Match Hi-
=9J- 5l per 100 Ft. :,{‘6“(;‘5'};‘05‘:“‘532‘(’?3_“')‘;‘;’5‘; $ 99 = Lo TV antennas, and dozens of other uses
200 Ohm KW. 8¢ per Ft. :})lMé‘reguenlc{:s' below - = +{oo numerous to ment‘jioni They're gaing
g . Complete, nothing - — fast, so order yaur today!
1 to i ded. 28¢ sh = f
TWIN LEAD T%e¢ per 100 Ft. Cot. NE'™S|. 25y buv- FCE report inciudad.” Gius 25¢ shiping erecint 9¢ eq.

100 Ohm CO-AX 12¢ per Ft.
TWIN LEAD 11%e per 100 Ft.

Cat. No. No12s 3 fOr $1.00

IMPORTANT NOTICE: Please include 2005 deposit with C.0.D. orders, unless rated. Orders received without
postage will be shipped railway express collect. Send us your inquiries today, We correspond in English,

, French. Italian, Polish, Rumanian, Hebrew, German, Portuguese, etc. Prices subject to change
Without notice. All stock subject to prior sale. All prices f.o.b. our N. Y. C. warehouse.

MINIMUM ORDER $2.

FIRST TALL TALES WINNERS

i e T e o

Phone
will appear in the next issue of this maga- D’gby 9.
zine—watch for it. There's still time to com- “32-3.4

pete. Send in your entry TODAY! m 160 Greenwich Street, New York 6, N. Y.
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. Techniques:

. Shop Planning,

. Trends:

. Products:

. Literature:

. Sales Techniques:

HERE IT IS!

the first of twelve big construction articles . . .
which an overwhelming majority of our

30,000

readers have asked for!

BUILD IT YOURSELF!

THE 1950 MODERN BENCH DESIGN

complete plans, working drawings and instruc-

in the January issue of RADIO & TELE-
VISION MAINTENANCE

DESCRIPTION OF
EDITORIAL CONTENTS AND
BALANCE FOR 1950

Four general types of editorial material will appear in Radio
& Television Maintenance Magazine, The description of the
editorial coverage and emphasis has thercfore been broken
into four sections.

A. Technical articles. The articles in this group will fall into
three categories as listed below.

Educational: The purpose of these articles is to keep
the reader informed of new technical developments
from the standpoint of opcrating theory. Examples:
New ecircuits appearing in eurrent TV VM and AM
receivers, new lools, test equipment.

These articles will deal with the practice
of radio servicing. They will corer——troubleshooting,
alignment repair, measurement, installation, cte.
Construction and Supplies: These
articles will deal with the problems encountered in
the operation of serviee organizations as a produective
unit. Subjects, such as shop equipment, shop layout,
keeping inventory, stock requirements, ete. will be
eovercd under this grouping.

B. NEWS

The subjeet witl be covered by a series of monthty columns
as follows:

Current Happenings: The Radio Industry Newsletter
will cover eurrent mews. It will consist of two pages
of short, concise news items with as few words and
comments as possible. It will keep the reader informed
with a minimum expenditure of his time.
Electronically Speaking will andlyze current
news insofar as it affects the reader. It will cover, in
greater detail news subjeets which are beyond the scope
of the Newsletter.

The Industry Presents will deseribe new
products. Included in this depariment will be parts,
tubes, test equipment, receivers, shop equipment, an-
tennas, ete.

Review of Trade Literature. This short
monthly column will deseribe new manufaecturer’s lit-
eraturce and review new books.

C. SALES AND ADVERTISING

Articles in this group will fall into twe categories:
1. Advertising programs:

These articles will cover the
advertising of Service Replacement Parts, Reccivers,
Specialty Produets and Accessorics. A monthly depart-
ment will be devoted to deseribing various types of
display and advertising material such as manufae-
turer’s packaged point of sales displays—how they can
be used and what ean be expected of them.

These artieles will cover handling
the customer, in the home, in the store, closing, sales
opportunities, ete.

BUSINESS VMETHODS
Typical
pricing, costing. taxes, systems, goals, hanking, credit-
bookkeeping. cte.

subjcets to be covered will he management,

BOLAND & BOYCE INC.
MONTCLAIR, N. J.
Send me RADIO & TELEVISION MAINTENANCE for one year for only $2.00 (regularly $3.00—I save $1.00}

NAME
ADDRESS
city

STATE

J.uiﬁ :u_rj

MAINTENANC

0}
E

PLUS: 12 big new construction articles as follows:

How to build the 1950 TV service bench. (January, see cover proof
enclosed herewith.)

Building power supplies for the service bench.

How to make receiving dollies for incoming radios.

Planning and constructing inventory racks (and how to stock eco-
nomically).

How to plan and build efficient set-storage racks for AM, FM and TV.

How to construct a truck interior for efficient field work.

Building an auxiliary bench for tube testing, minor rcpairs, operat-
ing observation, ete.

Construction of cathode-ray tube holder for servicing chassis when
tube is separately mounted.

Shop planning and layout for steps, time and money saving.

Auxiliary HV power supplies for operating tests on picture tube.

Design and arrangement of a poriable parts, tool and test box for
servicing.

Design and construction of TV antenna location tester.

Don’t miss any of these issues. Send in your order for the special
introductory offer of one year for $2.00 (regularly $3.00—you save
one dollar). The January issue is on sale at your jobber’s counters.
Don’t wait—get your RADIO & TELEVISION MAINTENANCE sub-
scription in TODAY.

SPECIAL OFFER COUPON

ZONE

(check one)

| am in a [] radio sales & service business

[] sales only
[] service only
[] other {explain}

] MONEY ENCLOSED

BILL ME LATER

one)
owner
manager
employee

0O
{check
I am []
0
0O

MONEY BACK GUARANTEE

T e L L L L L L LT LT I LYY Y.

FULL REFUND WITHIN 90 DAYS
IF NOT COMPLETELY SATISFIED

RADIO-ELECTRONICS fo
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Amateur

They are also less sensitive than the
more costly models, and liable to b2
plagued with images.

Selectivity is becoming more impor-
tant every day. Manufacturers are con-
stantly improving the design of the i.f.
amplifiers in their receivers, and in-
formed hams will carefully scrutinize
the actual shape of the selectivity curve
of the receiver they intend purchasing.
The steepness of the sides of the curve,
and the width of the skirt are impor-
tant. An ideal situation would be one
where the sides were vertical. See Fig.

L4

NV

T005KC  TOOKC TOISKC

1DEAL CURVE BROAD CURVE

Fig.1—I.f. selectivity is important.

1. Note that in an ideal receiver tuned
to 7010 ke, stations on 7005 and 7015
would not be received at all, but in a
cheap receiver might be received with
almost as much volume as the desired
signal.

Poor sensitivity and low image re-
jection can be simply overcome in a low
cost receiver by the addition of a high-
frequency converter to be operatec
ahead of the receiver’s r.f, section. Such
an arrangement will make a “double
super” out of the simplest receiver
‘With the receiver proper tuned to some-
*thing between 3 and 6 me, the first
stages act as an intermediate-frequency
amplifier wherein images could be re-
moved by some 6 to 12 mc—enough tec
just about eliminate “images” (signals
as far below the oscillator frequency as
the desired signal is above it) even
though the new converter uses the
simplest circuit.

Somewhere, at the beginning of this
article, we said that the 2-tuber wouldn’t
compete in the crowded bands. How-
ever, many newcomers won't be satis-
fied unless they have a try at using
one. For their benefit a circuit diagram
and other data are supplied (Fig. 2).

The coils can be wound on poly-
styrene forms approximately an inch
in diameter. Coil L1 should consist of
about 15 turns of No. 24 d.c.e. wire,
spaced to occupy one inch, and L2 of 6
turns of No. 24 or smaller wire, close-
wound about 14 inch from the ground
end of L1. This will cover the 20-meter
band. About 30 turns for L1 and 10
turns for L2 will cover the 40-meter
band. Experiment with the tickler coil
(L2) especially, adding or taking off
turns till regeneration is smooth.

Very loose antenna coupling produces
best results. Two pieces of metal about
half an inch square separated about a
quarter of an inch should prove en-
tirely satisfactory. The amount of coup-
ling may be varied by bending the
plates closer together or farther apart.
Loose coupling reduces interference

JANUARY, 1950
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TV

--ALPRODCO--

TOWERS ..

ASSURES SPARKLING RECEPTION
for

ONLY

s[5

Heights up to 120 feet may be safely used.

in Alprodeco Towers.

WRITE FOR FREE LITERATURE

Part.Ne

MK-1 Mast Kit, including top angles and

mast bracket ....... ... ... .. ..
B-1 Hinged Base Plate ...... .......
S-4 4” Standoff Support Bracket . . ...
12” Standoff Support Bracket . . ..
Guy Bracket, each .............

S-12
GB-1

SOLD THROUGH LEADING DISTRIBUTORS

IF YOUR TERRITORY IS NOT REPRESENTED ORDER FROM FACTORIES

A - STRONG

ALPRODCO INC.

(B) Factories at either, Dept.-R, Mineral Wells, Texas, or Box

607-R West Lafayette, Indiana.

of “aircraft’

UMINUM

PER FOOT
IMMEDIATE DELIVERY

Weight of one pound per foot assures safe, easy instailations.
Available in knocked down or factory assembled six foot sections.

Attractive “life-time” beauty with no maintenance worries.

Self-supporting (no guy wires needed) to heights of 24 feet.

Aircraft Aluminum of spring tempered alloys is used exclusively

Dealer net price

T-6 Standard 6’ Tower (knocked down) $6.91
AT-6 Standard 6’ Tower (assembled) ... 8.56

WwWwWw americanradiohistorv com
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Reception-master
antenna...

‘Here is the antenna that television
users have been demanding — Tel-a-
Ray . . . with maximum reception abili-
ty . . . reasonably priced . . . interfer-
ence free.

For the antenna with all the impor-
tant features — including razor-sharp
directivity, absolute corrosion resistance
and quick trouble-free assembly —
write to Tel-a-Ray Enterprises, Inc.,
Henderson, Ky.

distributors:

Tel-a-Ray model TD, expressly designed
for adverse conditions and low signal
areas. Gain 25 times basic diapole, 14
db Power gain, 7.25 db front-to-back
ratio.

You'Ul find Tel-a-Ray

antennas easy to cell. ..

. because the same fine quality is found in the 22 lower priced Tel-a-Ray models as
in the most elaborate stacked arrays. Each antenna has been developed to meet a spe-

cific television or FM problem. Distributorships in many cities are still ovailable.

today for complete information.

TEL-A-RAY ENTERPRISES, INC.

P. O. BOX 332ALHENDERSON, KENTUCKY

any tape recor-
der

'Hl you've
learned all the
facts about our

=NEW PRO-
FESSIONAL
MODELS!

We have more than 30 exciting models,
< 2-speed recorders, 24-hr. recorders, con-
Z ference recorders and many others. Get
Z the facts in our new 16- -page catalog. =
= Complete specifications given. Write
today for your copy.

mpririER Corp. o AMERICA

398-10 Broadway New York 13, N. Y

Illlllll

ik 806 FREE

Complete INDEX to
Most - Often - Needed
RADIO
DIAGRAMS

amd Servicing Tnformation

No strings,
““How to Use Diagrams’’ gives hints, sug-
use of diagrams in radio serv-

REE to every reader of Radio-Electronics.
nothlng to buy.
gestions, short cuts on the
icing. The 26-page INDEX will tell you just what models
are included in UPREME ost-Often-Needed Radio

Diagrams’* mnnuals If vou need a circuit at any time, the
INDEX will tell you where to get it. Get both books in
2.in-1 volume FREE, just send stamp for postage.

SUPREME PUBLICATIONS 27,00 55"

Chicago 23, ILL.

from 200 miles away

with 7@[‘@'2@ |

Write

' | TELEVISION RECEIVER—S$1.00

Complete instructions for building your own televiaion
receiver. 16 pages—117x17" or plcturei pictorial dia-
grams. clarified sch ics. 177x22% plete schematic
diagram & chassis layout. Also booklet of allgnment

instructions. voltage & resmnnce tables and trouble-
shooting hints.—AIll for $t.

CERTIFIED TELEVISION LABORATORIES
Dept. C, 5§507-13th Ave., Brooklyn 19. N. Y.

Triiiy 3
vide Sumy,

STETHUE':'D#E

FERVIC e

Learn How
to Simplify
Radio Repairs!

| FREE MANUAL

Nothing complex to learn.
no ealculating. lised by be-
ginners and experts. Nend By

for FREE manual. ““THE

INSIDE STORY,”" today. 32 pages—illustrated—easy
to read! Shows how ohsolete methods prevent full use
of your real ahility. Kxplains use of NEW techniques.
You owe it to yourself and your future to ‘‘get out in
front”’ in vonr work.

SEND COUPON OR PENNY

POSTCARD FOR FREE
MANUAL TODAY!

FEILER ENGINEERING CO. Dept. 1-RCS
1601 S. Federal St., Chicago t6. Illinois
Please RUSH my FREE copy of *'The Inslde Story."”

wWwWWwW americanradiohistorv com

[ from strong stations on adjacent chan-
nels. Close coupling results in dead
spots in the tuning range due to ab-
sorption by the antenna system.

At this point it is understood that
the reader has built, borrowed, bought,
or stolen a receiver that is suitable for

AN SEETEXT .000) PHONES

ANT COUPLING
< 4.7

l Fig. 2—Simple receiver you can build.

use in the ham bands. The converter
illustrated in the photos and in Fig. 3
will produce amazing results. Its sim-
plicity should be no measure of its ef-
fectiveness. One word of warning—do
not connect this converter to an a.c.-d.c.
receiver!

A 6J6 twin triode forms the basis for
this converter. The circuit is by no
means a new one. It has been used by
many oldtimers. One section of the tube
is employed as a grid-leak detector (es-
pecially well suited to weak-signal re-
ception), and the other section is used
as a plate-feedback oscillator. The cir-
cuit employs fewer components than
any other we have ever used. The par-
ticular converter shown in the photo
was an experimental model. Others
which preceded it incorporated sllght
variations which in some cases may be
desirable. For example, one had a direct
tuning control, while the one shown
here is fix-tuned.

Since the frequeney band to be cov-
ered is quite limited the detector input
circuit is broad enough to permit all
tuning to be done by the receiver tuning

control. This latter arrangement has
Kol SOpufls LS K
il ELG 0 RCVR
000!
47|_IEG
1
) .;«
L l B
i
w0 !
L2
A

1/2"SPACED XTAL SOCKET FOR TWIN LEAD
€=50puf BANDSET Cl=15uf BANDSPREAD

Fig. 3—A converter improves reception.

the advantage that all operating is done
right at the receiver control panel.
However, the one disadvantage lies in
the likelihood of interference due to
direct pickup by the receiver on this
new so-called “high intermediate fre-
quency.” Where there is a separate
tuning control on the converter, the re-
ceiver can be adjusted to a clear chan-

RADIQ-ELECTRONICS for
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Amateor

tuning then done at the converter panel.
All other units which were built cov-
ered a single ham band.

Because. a signal may be received
with the oscillator tuned to either the
high or the low side of the detector, it
was possible to cover two bands with a
single oscillator coil, simply by using
the high side for the low frequercy
band and the low side for the higher
band. A slight readjustment of the ns-
cillator is necessary, but that offers no
problem. The unit shown in the photos
is the fixed-tuned model for the 14-me
and the 28-me bands. It is illustrated
because it had the best layout of com-
ponents. The same arrangement may
be used to cover any other band. In
fact, this unit will work very efficiently
at the very high frequencies. The only
change would be in the selection of a
different i.f.; 10 mec should be satisfec-
tory. Table I provides the various tun-
ing ranges of the detector and oscillator
circuits at the recommended i.f.’s. Nor-
mally a much higher i.f. would be uszd
for the upper two ranges. Low-cost re-
ceivers with which this converter is to
be used suffer from loss of gain above
10 me. The 10-me i.f. is a compromise.

The intermediate frequencies listed
are not critical. Should the receiver per-
form better at a slightly different set-
ting, then, by all means use the fre-
quency that allows the lowest noise.

Noise, by the way, is the basic reason
for adding a converter to a low-cost re-
ceiver. All receivers generate noise in
the r.f. and converter stages. When a
signal is weak due to losses in the re-
ceiver itself or to outside conditions,
then noise (hiss) tends to override the
signal. By operating a receiver at a
relatively efficient point in its tuning
range (where sensitivity is great and
noise, therefore, not bothersome) and
adding a high-sensitivity, low-noise

TABLE I

WRITE FOR FLYERS OF
SURPLUS PLUMBING

MIERUwAvE AND ACCESSORIES

10 CENTIMETER
AVEGUIDE TO %" RIGID COAX “DOOR-
KNOB‘ ADAPTER. CHOKE FLANGE
SILVER PLATED BROAD BAND. g
WAVEGUIDE DIRECTIONAL COUPLER.
27db Navy type CABV-4TAAN, w

slotted seetion .,............. 2.50
$Q. FL. NGE to rd choke adapter,
OA 1% in. x 3 in. gulde type * outbut
and sam'?llng probe ............ NG . 27.50
GLE BEND 3 n
Cnrcular flanges ..................... . 17.50
3 CENTIMETER
723 A/B KLYSTRON MIXER SECTION with
Lrystal mount, choke flange and 1iris flange 22,50
TR ATR SECTION for sbove with 724 ATR a.so
90 DE REE TWIST, & inches long ... " 880

PLER, type N ﬂttmg 114" x %" guide 26DB 18.50
CRYSTAL MOUNT in waveguide............ 17.50
3 em. 90 BEND, 14" long 90° twist with pres-

surizing mppl .......................... 6.00
TRAnSI TIONl\%tol% %, 14 in. 8.00
X' BAND PREAMP FIER consisting of

2-793 A/B local oscillator-beacon feeding

wmegulde and TR/ATR Duplexer sect. incl. e

................................. 67.
5 FT SE(?TIONS CHOKE TO COVER, Silver
plated ........... ...l 10.00

1.25 CENTIMETER
“K” BAND FEEDBACK TO PARABOLA
HORN, with Dressurized window 3
MITRED ELBOW cover to cover.
TR/ATR SECTION choke to cover.

TEST EQUIPMENT
MODEL TS-268/U Test set designed to Provide
a means of rapid checking of Xtals dlodes
IN21, IN21A, IN21B, IN93, IN234, IN3B.
Operates on 1% V dry cell battery 336x7. . 35.00
3 CM. WAVEMETER Qrdnance type micro T
. 85.00
92,50

Ilead. NEW. Absorption type..

9000-9500 Transmission type
10 CM. WAVEMETER W.E. t 0

Transmission type. Type N fittings. Veeder

root mlcrometer dial. Gold Plated, with cali-

bration chart. P/o (req meter X66404A. New 99,50
TS83/AP VOLTAGE DIVIDER. Ranges 100:1%

for 2000 to 20,000 V, 10 1 for 200 to 2000 V.,

Input Z 2000 ohms, Qutput Z 4 meg. ohms.

Flat response 150 ¢y to S5 me............... 42.50
SEND FOR FLYER OF RADIO PARTS
RATED CONCERNS SEND PO
Send M.0. or CHK. Mdse. Guarm Shpg. Charges
Sent C.0.D. Price F.0.B. N.Y.C. Phone Di. 9-4124

COMMUNICATIONS EQUIPMENT CO.

131 Liberty St., Dept, Ct New York City 7, N. Y,

More Leotone Specials!
HIGH FIDELITY CRYSTAL MICROPHONE!! .
Sensitive dlaphragm, high-imped. type. (1%” D.,
%" deep). Rubber shock-mtd 98c

ROUSING | \\uvevnrrvannrioss

SPEAKER CONE KIT . 1" asgtd popular

sizes 47 to 12”, moulded & free- edge, less
voice coils. Kit of 12 ..................... 1.98
SPE R REPAIR Ki A PR()FES-

T.
SIONAL KIT TO SAVE \()U $8S
Contains: 25 mtg. rings, 10 spiders, 25 voice

coil forms, 3 yds. felt strip. 20 chamois
leather segments 18 shims, cement & IN-
STRUCTIONS. ALL FOR ONLY ...... ... 2.49
SPECIAL OFFER!! BOTH “CONE 3 95
& REPAIR KITS" foronly ....... -
MORE & MORE FOR YOUR MONEY!! . LEO-

TONE'S "JUMBO RADIO PARTS KIT'—I7 FULL
POUNDS of selected new & dismantled Radio &
Electronic parts for every Radioman . . . COILS,
TRANSFORMERS, WIRE, HARDWARE, SPEAKER
ACCESSORIES, SOCI\T‘TS ETC, ETC. All these
(shpg. wt. 21 lbs) AND MUCH MORE ™ 2

ONLY L iiiiiiiiiieiiaeanrins .

4 TUBE AMPLIFIER FOUNDATION . . . Black
crackle cabinet & slide-ln chassis & panel. Contains:

power trans, condensers, resistors, sockets, 95
ete. 8347 X 4157 x 3%”. Shpg wt. & Ibs. - C
0.100 DC AMMETER . . 2%” sq. panel 98c
with shunt. ONLY ...................

120" WHIP ANTENNA. 3 screw-in sects. l 98
with spring mtg. base. Shpg. wt, 4 Ibs. ..

RADIO HARDWARE TREASURE A FULL

POUND OF SCREWS, NUTS, WASHERS, LUGS,
ETC. All In HANDY SELF-SEALING 49¢
HINGED LID CAN. Shpg. wt. 2 lhs ...
RADIO-AMPLIFIER STEEL CABINETS . (from
RCA coin radios). GLISTENING CHROME GRILLE
& SIDE TRIM. BEAUTIFIES ANY ELECTRONIC,
TEST, INDUSTRIAL or MEDICAL EQPT. 16%” x
9%” x 10%”, 8hpg. wt. 12 Ibs. BRANI) l 98
W

NE

w110 ARMY FIELD WIRE . . . Twisted pair, 7
strand, weatherproof. Avail. only In rolls 300-450 ft.
ea. Shpg. wt. 4 1bs/100 ft. Perfect

condition g 0

SUPER TUBE VALU¥ TREMEN

INGS NOW ON 90 DAY GUARANTEED TUBES.
Unsealed cartons $01A 27, 39, 77, 89, 29

BA4, BKT OF 25L8 ..voonroeatsons C
#35, 80, 85, 1A7, . 6B7. 6C5. 6E5, 6F5,
8G5, B6SAT, 6SD7, 6SF5. 6SG7, BSJT.

6RHT, TY4 128KT, AR, S5L8 or omd C

#10, 24, 41, 42, 46, 50, 78, 84, 1LA6, 5T4, 5U4,
524, 6A3. GFG 615, (KG, 8SKT, TA4, TAT, TA8, 7B6,
B3, 7C5, 7C6, 7G7 THY, 7V7, 12 SAT, 49c

12837, 50B5 or & sar
SINCE 1927

k3 0% Deposit Req. on all COD’s
Please add suﬂiclent postage—excess refunded

RADIO coO.
Eu n " o oay s‘reel‘
New York 7, N. Y.

Band Det. range Ose. range I.f

(me) (me) (me) (me)
35 354 6.5-7 3
7 7-7.3 11-11.3 4
14 | 14144 | 993 [5
28 | 28-29.7 | 22-237| 6
50 50-54 40-44 10
144  144-148 | 134-138 ~ 10
220  220-225 | 210-215 = 10

TENASTUBS for
BRIGHTER TV IMAGES
ONLY $1.00 PER SET

Simple impedance matching device snaps
over 300-ohm line. Requires no tools to
install.

Send $1.00 cash, stamps or money order
at once to:

TENASTUBS

466 Third Ave. New York 16, N. Y.

CODE PRACTICE OSCILLATOR

KIT complete ready fo build  §g=49
A complete kit with two tubes. key FOB
and [J speaker or (1 phones (specify
which)—simple easy-to-follow instructions enclosed
—NOTHING ELSE TO BUY,
*5%
FoB

MONOTUBE SPEAKER—RADIO KIT
Um't-'ersa, general corp

As deseribed in Dec. issue of Radjo
Electronics—complete ready to build.

365 J CAMAL 5T, M. Y. I3,
Walker 5-95642

Two-way Inter-com. Kkit—
amp, 2

converter, signals ecan be made to over-
ride the noise by a substantial factor.
The result is an extremely quiet re-
ceiver where the signals pop right out
of an almost silent background. Of
course, as we previously pointed out,
the image problem is greatly reduced a-
the same time due to the higher i.f.
The converter illustrated in the photo
is built in a 3 x 4 x 5-inch utility box.
One cover of the box was disecarded and
an aluminum one was substituted for
ease of working. The entire unit is
mounted on the aluminum cover. Coils
are wound on miniature 7%-inch-diam-
eterr polystyrene forms in accordance
with information given in Table II.

JANUARY, 1950

Amy Aceves & King, Inc.

ATTENTION

WE ARE PROUD TO ANNOUNCE A BASIC NEW
DESIGN IN BROAD BAND—HIGH GAIN
MULTI-CHANNEL TV & FM ANTENNAS

Write for particulars . . . State requirements

11 West 42 St., N.Y.C.

Is Your Life
Crowned
With Success?

WE THINK IN WORDS. THOUGHT 1S POWER.
Let this New Science show you how to WIN
WITH WORDS—financially, socially, cultur.
ally. Develop a MASTERFUL VOCABULARY.
Influence others, improve your personality,
manifest your latent ability. You are judged
and rated by every sentence you utter. Start
using the POWER of LEXIPOWER after the

-
=
‘ first Lesson. Write NOW for FREE detdlls.jabout

LEXIPOWER, Dime-a-day LESSON CL
LEXIPOWER COMPANY
S17-K W, Deming Place, Chicago 14, 1llinoss

www americanradiohistorv com

PEN-OSCIL-LITE

Extremely convenlent test osclllator for all radio
servicing; alignment e Small as a pen o Self
powered ¢ Range from 700 cycles audio to over
600 me acycles u.hi, e Output from zero to 125
v. in cost e Used by Signal Corps
. wme for information,

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y
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-X
ARE CIRCLE
70 ANY OTHER TV, ANTENNA

No other antenna combines all the mechanical and electrical
features engineered into the Circle-X.

The high gain of the Circle-X is equal to stacked arrays. It is
made of light weight corrosion resistant aluminum alloys that stand
up in alt otmospheric conditions.

When you use Circle-X you stock only one type of antenna for
all jobs. |t has one wire lead-in and weighs only 21 Ibs.

We urge you to compare Circle-X TV Antennas to any other TV
ontennc on the market.

Use Circle-X on your next tough TV installation. It may save you
a lot of “*no profit’* call backs.

CIRCLE~<Z

ANTENNA CORPORATION

DEALERS: Air Express or Parcel Post
Special Delivery direct from factory to you
through your jobber, if he cannot supply
you with the Circle-X from his stock.

CIRCLE-X ANTENNA CORP.
509 MARKET ST., PERTH AMBOY, N. J.

New TECH-MASTER
BLUE RIBBON
4 TELEVISION KIT

featuring AG(C

(automatic gain confrol)

AMPERITE

Studio Microphones
at P.A. Prices

{deal for
BROADCASTING
RECORDING
PUBLIC ADDRESS

“The ultimate in micro-
phone quality,” says
Evan Rushing, sound
engineer of the Hotel
New Yorker.

o Shout right into the
new Amperite Micro.
phone—or stand 2 feet
away—reproduction is
always perfect.

e Not affected by
any climatic conditions.
¢ Guaronteed to with.
stand severe "knocking
around.”

Models
RBLG—200 chms
RBHG—Hi-imp. for 10” or 12” KINESCOPES

List $42.00 Four-stage video IF—4Mc band width.

, ] | Completely assembled , . . . ready to
: ‘Kontak” Mikes wire. Factory tested parts of finest make.
AMOdﬂ SKH, list $12.00 Trouble-free wiring diagrams permit wir-

Model KKH, list $18.00 ing in a week-end. Write for complete
k information on the “Blue Ribbon" and
i . ntroductory Ofter, other Tech-Master TV products.

ecial write for
sgffer: and 4-pag

special i folder.

L] ilustr

c?mulete with all tubes, less $.| -l 9 -95
TECH-MASTER PRODUCTS  COMPANY

- —
AMPEHITE @EP_'?‘.L‘Y..' o 443-445 Broadway New York 13, N, Y.
5 1 & \ More leading engi % and techni have built
A1 BROADWAY « NEW 12 Tech-Master for their own use than ony other Tele-
Conada: AHles Rodie Corp,, Lid,, vision Kit.
—_ =-
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It is recommended that the reader
follow the exact arrangement of the un-
tuned converter but add the extra tun-
ing control to the opposite cover. Mount
the dial (a small vernier) and the band-
spread capacitor on the cover.

TABLE II
Band Turns |
(meters)| L1 L2 L3 L4
10 8 3 8 | 2
20 20 4 | 8 2
40 30 5 19 4
80 40 10 32 5

Power for the converter may be taken
directly from the receiver with which
it is operated. The heater of the 6J6
should be connected in parallel with
those in the receiver. Best results were
obtained with about 60 volts on the
plates of the 6J6. The current require-
ment at that voltage was between 12
and 13 ma. Plate voltage should be
taken from a high-voltage point which
feeds the i.f. stages in the receiver. Do
not use the point that feeds the audio
amplifier because that may not be suf-
ficiently filtered. Employ Ohm’s law to
calculate the value of resistance needed
to drop the receiver’s voltage to 60
volts for the converter.

Antennas are important! We found
that a folded doublet made of 300 ohm
ribbon lead works very well., Cut it to
resonate within the band in which you
are working. The antenna coupling coil
will vary with antennas. In general,
close coupling works best with this con-
verter. Where spacing permits, the an-
tenna coil should be interwound with
the B-minus end of the detector grid
coil. In other cases wind it directly over
the grid coil, at the same point, as
follows:

Band Ant. Osec. plate.
3.5 10 5
7 5 4

14 4 3

28 3 2

All coils are wound in the same direc-
tion. The output coupling coil will de-
pend on the receiver with which it is
used. Some experimenting may be neces-
sary but in all probability 10 or 12
turns will work satisfactorily. All wire
No. 24 d.c.c. except that L1 uses No. 26
on 80 meters. All coils 1 inch long ex-
cept L3 on 80 meters, which is close-
wound. L5 is 50 turns No. 28 d.c.c. for
4-5me; L6 is 10-12 turns.

Tuning is simple. Adjust the receiver
to the desired i.f.; then adjust the os-
cillator bandsetting capacitor until a
signal is heard at the low-frequency
end of the band. The vernier band-
spread capacitor should be set as maxi-
mum. After a signal is received adjust
the detector for maximum signal
strength, then adjust the output trans-
former. If the receiver has fairly ac-
curate frequency calibration set it at
the frequency to which the converter’s
oscillator should be tuned and adjust
until the oscillator is heard in the re-
ceiver. Then make adjustments as pre-
viously outlined.

RADIO.ELECTRONICS for
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New Design

Frenech Radio Developments
By E. AISBERG*

HE recent Paris Fair demon-

strated that the French radio in-

dustry is back on its feet after the

hardships and technical stagnation
of the occupation years.

The appearance of receivers has
changed drastically. Before the war
cabinets were usually rectangular boxes
with more or less fancy-work. Today,
right angles and points are being re-
placed with curves in many designs.

One of the more novel receivers is
the Super-Boom, shown in Photos 1
and 2. The chassis is a circle of sheet
iron. As the photos indicate, the parts
layout is quite different from that of
an ordinary receiver.

PHOTO 1

Nonradio electrical devices in France
have long gone unrepaired and unim-
proved with the result that man-made
interference is a serious threat to good
broadcast reception. To reduce noise
pickup in receivers, the old loop antenna
is being revived. Widely used between
1925 and 1930, the loop had been prac-
tically discarded before the war.

PHOTO 2

Loop antennas are available today
both as separate units or, as shown in
Photo 3, built into veceivers. The locp
itself is within the cylinder and is tuned
by the receiver’s variable capacitor. The
wire wound around the cylinder is

* Editor, Toute la Radio, Paris

JANUARY, K 1950

grounded at one end and acts as a
shield.

Some of the loops available as single
units have an amplifier tube in the base
to improve signal-to-noise ratio still

more.

PHOTO 3

The American invention of the ampli-
fying erystal, the transistor, made quite
a stir in French technical circles. En-
gineers have been working on them
enthusiastically and have come up with
several interesting applications as well
as an improved version of the transis-
tor itself, known as the ¢ransistron.

The action of the germanium erystal,
whether it is used in the ordinary role
of rectifier or with extra electrodes
added as a transistor (or transistron),
is governed largely by a small amount
of impurities in the germanium. French
engineers have developed a method of

PHOTO 4

holding the amount of impurities to
a closer tolerance than heretofore, with
the result that the amplifying action
is more stable and predictable.

Photo 4 shows a radio receiver which
uses six transistrons and no tubes at
all. Transformers are required between
each two caseaded stages to take care
of impedance matching.

The transistron, no longer a labora-
tory curiosity, may soon be put into

’ 3
rllnl“ w
_v*mh ﬁ

PHOTO 5

large-scale commercial production. Very
soon repeaters using transistrons will
be installed in the telephone circuit be-
tween Limoges and Paris. Photo 5
shows one of these.

wwWwW americanradiohistorv com
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Jobbers: Write for Confidential Price
Information o

NEW
TELEKITS
10-B $69.95

1-B $49.95
LESS TUBES l_

]

Sparkling new Telekit 10-B has 52-inch screen.
Brand new compact loy-out hos video tube mounted
on chassis, Big illustrated easy-to-follow instruction
book guides you step by step through easy as-
sembly. No special knowledge of television is
required. All you need is a soldering iron, pliers,

and screw driver. 10-B Kit con be used with
12Y2, 15, 16-inch tubes. Telekit 10-B, $69.95.
10-B Telekit cabinet, $15.95 and $24.50. Satis-
factory Telekit Performance Guoranteed by Fac-
tory Service Plan,

Write for catalog listing 10-B and 7.B Telekits.
New 7-B Telekit for 7-inch tube, $49.95. 7-B cab-
inet $15.95 and $24.50.

TELEKIT
BOOSTER
$12.95

If you live in a fringe area this fine Telekit booster
wifl bring in TV signals bright and clear. There is
a 20 to 30 times signal boost on al! channels.
NOT A KIT. Completely assembled with tubes.
Works with Telekit or any other TV receiver.

{
13
CHANNEL
TUNER
$12.95

NEW 13 CHANNEL TUNER is a small compact
unit with stage of R.F. Tunes all TV channels.
Made to conform with Telekit or any other TY
set having video |.F. of 25.75 Mc, Complete
with tubes, pre-wired pre-aligned; only four
connections to make. See your jobber, or write
to us for information. Your cost, $12.95.

Write for catalog of Telekit ontennas, boosters,
television kits, tuners, television parts and tubes.

ELECTRO-TECHNICAL INDUSTRIES

1432 N. BROAD ST. DePT. 8 PHILADELPHIA 21 PA.
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NEW RESISTORS
International Resistance Co.
Philadelphia, Penna.

Two recently announced miniature
units are the IRC BTR and BTB. Type
BTR at I1/3 watt meets JAN-RCIO speci-
fications. Type BTB at 2 watts is equiva-
lent to JAN type RC40.

BTR has a body length of only 13/32
inch and a diameter of 3/32 inch,
while BTB has a body length of 1/,
inches and a diameter of !4 inch. Their
construction features provide a resistor
of extremely low operating tempera-
ture and excellent power dissipation in
a compact, lightweight, fully insulated
unit. Minimum resistance of each is 470
ohms, ond maximum resistance 22
meg ohms. Available in = 5% and
=+ [0%, tolerances in RMA ranges.

Like all advanced-type BT's, the new
resistors are protected against mois-
ture by a phenolic resin housing
molded at high pressure. Copper leads
are securely anchored inside insulation
—heavily tinned for easy soldering.

TELE GENERATOR
Superior Instruments Co.
New York, N. Y.

Model TV-30, a television signat gen-
erator, permits alignment of television
if. and front ends without the use of

an oscilloscope.

The mode! TV-33 permits alignment
speration in the manner normally em-
ployed to align broadcast and short-
wave receivers. Four frequency ranges
are 18-32 mc; 35-65 mc; 54-98 mc, and
150-250 mc, without switching. Audio-

modulating frequency is 400 cycles
(sine wave). .
Cabinet measures 6x7x9 inches.

Shielded co-axial lead is supplied.

TV-FM ANTENNA KIT
J. M. Weaver Co.

Madison, N. J.
This TV-FM installation kit contains
all the necessary essentials required
for installing a TV or FM receiver, in-

cluding a broadband all-channel
folded dipole antenna, maunting
bracket. 75 feet of lead, lightning

arrestor, standoff insulators, hardware,
and assembly instructions. The antenna
is prefabricated, and it requires but a
mament's time to complete the assem-
bly. The dipoles are made from single
lenghs of tubing. This eliminates the
usual connections . between sections
which are potential sources of trouble.
The mounting bracket is of unique de-
sign and requires the use of only one
hand for rotating the antenna for
proper adjustment.

MARKER GENERATOR
Approved Electronic Instruments
New York, N. Y.

Marker generator model A-450 is a
precision-built, tuneable oscillator pro-

viding o marker ,modulated or un-
modulated, for indicating frequencies
on a displayed frequency response of
a television or any wideband i.f. am-
plifier, when used with a sweep gen-
erotor and an oscilloscope.

The frequency range is 19.5 to 40 mc,
accurate to 0.5% or better. Accurate
sound of video frequency spotting can
be obtained using an externo! crystal
of proper frequency.

The unit operates on 115 volts, 60
cycles,

SIGNAL TRACER

Radio City Products Co.
New York, N. Y.

Model 777A Dynatracer provides
such exceptionally high amplifications
that actval gain measurements may be
made for receivers or other apparatus.

An accurate meter gives callibrated
indications, which are not possible with
magic-eye indicators,

Input capacitance is only 3 micromi-
crofarads. Attenuation is 10,000 to |
by means of o ladder attenuator with
vernier control. Sensitivity is 10,000
microvolts for full-scale deflection of
meter or 200 microvolts per division.

Frequency range covers approxi-
mately 160 megacycles. .

A iack is provided for testing micro.
phones and pickups. An automatic
control switch permits either speaker
or meter to be used alone or together
or standby.

Its tube camplement is 6AU6, LATS,
bAQS5, and 6X4: its crystal rectifier, o
IN34, The speaker employs an Alnico
5 magnet.

TWIN-STYLUS
CARTRIDGE

General Electric Co.
Syracuse, N. Y.

The new twin-stylus, variable-reluc-
tance phonograph cartridge, model
RPX-050. is capable of playing conven-
tional and Microgroove records.

The twin-stylus assembly is replace-
able as a unit with sapphire tips hav-
ing |- and 3-mil tip radii, Stylus pres-
sure with either stylus is 8 grams.

The new cartridge is the same in size
as present models having the replace-
able stylus, and features increased

compliance and a very high signal-to-
noise ratio. !t shows a smooth, wide-
range, frequency-response curve over a
useful range of 40 to 10,000 cycles.

LIGHTNING ARRESTER

JFD Manufacturing Co.
Brooklyn, N. Y.

The safe TV guard is an_Under-
writers Laboratary approved lightning
arrester for bath outdoor and indoor
vse. It can be installed on the mast,
on a grounded pipe, a wall, window
sill, or other flat surface.

Charges are dissipated by contacts
sealed in rare-gas tubes. The arrester
does not affect the impedance of the
300-ohm line, which is possed through
the groove on top of the arrester.

“New Devices

Toothed washers, tightened by nuts,
bite through the insulation to make
the contact. No cutting, stripping, or
spreading of the line is needed.

SIGNAL GENERATOR

Electronic Measurements Corp.,
New York, N. Y.

. The model 500K r.f. signal generator
is now available in kit form. The gen-
erator covers 150 kc to over 30 mc on
fundamentals, and harmonics are us-
able past 100 mc. Internal 400-cycle
modulation is provided. All coils not
in use are shorted.

TELEVISION UNITS

Quam-Nichols Co.
Chicago, lli.
. Two new television components—an
ion trap and a focalizer unit—are in
oroduction.

Simplified design of the Quam focal-
izer unit utilizes Alnico permanent
mognets to replace the old-style, wire-
wound focus coil and permits perma-
nent precision focusing of the picture
not affected by temperature or line-
voltage changes.

. The Quam ian trap also features an
ingenious use of permanent magnets
(see illustration).

GEIGER TUBE

Amperex Electronic Corporation
Brooklyn, N. Y.

The type 52N is a new, thin-metal-
wall, radiation counter tube for beta
and gamma detection.

This self-quenching tube features ex-
tremely rugged mechanical construc-
tion, unlimited life, unchanging char-
acteristics with use, low operating
voltage. and o Iong plateau.

The tube may be operated over a
wide temperature range without affect-
ing tube life or electrical character-
istics. Accidental overvoltage will not
harm it.

TELEVISION MIRROR

General Cement Mig. Corp.,
Rockford, Il

The Service Mirror is designed for use
by the television technician in adijust-
ing receivers. While he sets the rear-
panel controls, he can see the screen's
reflection. The mirror is 10 x 12 inches
in size and clamps easily to a chair,
table, or other piece of furniture. It is
made entirely of metal.

TV IMPEDANCE
MATCHER

Jerrold Electronics Corp.,
Philadelphia, Pa.

The Match-A-Tran is a step-type vari-
able-impedance transformer designed
to match the antenna transmission line
to the input of any television receiver.
Connected between line and set, it

MATCH- A- TRAR

ALY
*
i

A,

tunes out the reactarce present and
makes the line termination almost
completely resistive, eliminating stand-
ing waves. This peaks the signal and
reduces negative ghosts.

DIRECTIVE ANTENNA

Technical Appliance Corp.,
Sherburne, N. Y.

Type 900 Taco television antenna has
four driven elements, two vertical and
two horizontal instead of parasitic
ones, giving better control of the field
pattern and permitting lobe switching.
It is possible with o diplexer network
to eliminate entirely the co-channel in-
terference present in many locations
where two stations are on the same
channel or adjacent channels, located
about 180 degrees apart at the installa-
tion. It also makes possible reception
from either direction without turning
the antenna itself. Front-to-back ratio
ranges up to 20 to |

The antenna is supplied with a di-
plexer, located at the receiver. The di-
plexer serves as a matching transfarm-
er between transmission line and re-
ceiver, eliminating any standing waves
due to a mismatch. It also serves as a
reversing switch for switching directivity
lobes.

TV PREAMPLIFIER

Radio Merchandise Sales, Inc.
New York, N. Y.

Preamplifier mode! SP-4 is said to
provide an average gain of four to
six times over the entire TV range. It
features individually shielded input,
output. and power sections, with further

shieldin,, around the whole unit. Input
and output are iron-core tuned. Coils
are wound with flat ribbon. X

An isolation transformer eliminates
shock hazard.

TV.DISTRIBUTION
SYSTEM

Electro Engineering & Mfg. Co.,
Detroit, Mich.

As many as eight television receivers
may be operated from a single antenna
without interaction with the aid of the
TVD-8 Television Distribution System.
Eight 6J&'s are used as isolation stages.
There is no amplificction, but attenua-
tion of the signal is lower than with
resistive isolation systems. The unit cov-
ers all channels.

Input and output circuits are bal-
anced, with 300-ohm impedances in
both. The system is built on a chassis
18!/, x bl/4 x bl/5 inches.

RADIO-ELECTRONICS for
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European
Report

By MAJOR RALPH W. HALLOWS |

HE outdoor antenna is disliked |
heartily by both broadeast listen-
ers and televiewers in Britain.
They don’t like the expense of put- I
ting up an outdoor antenna, they don’t
like the look of it, and not a few have
(without any foundation) misgivings
about it during thunderstorms. It. is
mainly for these reasons that the |
broadcast receiver with built-in anten-
na and that using the supply mains as
antenna have become so popular. Those
who have sets requiring an external
antenna largely use indoor types, such l
as a length of wire stapled to the pic-
ture molding or slung from end to end |
of the attic. We have TV models using
the supply mains as antenna, but the
distance at which they can be used
from the transmitter is usually quite
short—and mains-borne interference is
apt to be a nuisance. (

The big demand for the indoor TV
antenna is being met in a variety of ‘
ways. One type which gives good re-
sults is made of flexible wire molded
into a plastic ribbon. It consists of
two “arms’ of equal length, the feed
being taken from the mid-point be- ’
tween the arms (like some antennas
desecribed in American magazines).
This antenna is designed for door-
frame mounting: either tack one arm
vertically up the side of the frame and
the other along the skirting board to
form an L, or run the horizontal arm
along the top of the frame so that
the L is inverted. Then there’s the in-
verted V, made in rigid form and in-
tended for installation in the attic,
where it fits in very conveniently.
These and some other types are all
quite successful, so long as the field
strength is high. I expeet that there
will be a big enough demand for in-
door antennas to stimulate fresh de-
velopments when the 35-kw Birming- I
ham station gets into its stride. At
close quarters, in fact, the field
strength of its transmissions is likely
to provide some pretty problems in the
design of attenuators.

For years past the H-shaped com-
bination of dipole and reflector (r=-
member our vertical polarization) has
been almost the standard outdoor TV
antenna in Britain. One sees a few
reflectoriess dipoles (ean they be called
I-shaped?), but they’re not very com-
mon. One reason for the popularity of
the H-type is that it has a front-to-
back attenuation, with proper spacing
of its two elements, of about 7 db. In
areas where field strength is high, it
can thus be oriented so as to use the
reflector as a shield screen against in-
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NEW L(R)C PRECISTORS

Here is the precision resistor you’ve
been hunting. IRC’s new Deposited :
Carbon PRECISTOR combines accu-

racy, stability and economy!

PRECISTORS are principally designed
for uses where carbon compositions are
unsuited and wire wound precisions
too expensive. They are excellent in

television, voltmeter multiplier,

high frequency circuits. PRECISTORS
are supplied in 2 sizes: Type_mDC‘i—
200 ohms to 5 megohms~“and Tpe

DCH—500 ohms to 20 mt.gol}m?q

Your IRC Dm;g:h-utor has
PRECISTOI?'.

plastic Cases . s

when you /v1sit your Distributor!

IRC .also manufactures a complete
raﬁge of Wire Wound Precision
“Resistors. 19, accuracy is standard,
but closer tolerances to 1/10 of 19,
are available at slightly higher prices.
Highest quality materials combined with

skillful winding technique make

Precision Wire Wounds the choice of
leading instrumentmakers. International
Resistance Co., 401 N. Broad St.,
Phila. 8, Pa. In Canada: International
Resistance Co., Ltd., Toronto, Licensee.

INTERNATIONAL RESISTANCE

WW%%MS%W

terference coming mainly from one di-
rection. Very promising results have
been obtained from a new X-shaped
antenna, with which the front-to-back
attenuation is nearly three times as
great. The forward gain, too, may
show an improvement of 2 db over that
of the H-array.

In districts where low field strength
makes reception chanecy with the H
antenna, hetter results have been ob-
tained with an X arrangement. Still
more promising are the Yagi arrays
which are now becoming populal‘ in
fringe areas. One type coming increas-
ingly into use has a dipole, a reflector,
and two directors. I shall not be sur-
prlsed to see more complex arrays
coming along—say, dipole, reflector,

www americanradiohistorv com

“I-lag/ed in sturd'y

protected. anamst
scratcheg and mrs Charactetistics are
pmnf“ o “the case ~mntl range, type
izém on the resistor.
RC PRECISTORS

and

new

WIDE RANGE
OF ;
VALUES

PLUS

PRECISION
PACKAGING

in tubular
plastic case /

IRC

C0.

and from four to six directors or more
—for the Yagi has proved itself to be,
not only sensitive, but also highly di-
rectional. It can, therefore, be a pow-
erful defense against interference.
Further, it is adaptable to either po-
larization. What about a light TV Yagi
array, designed for attic installation?
It could make an effective indoor an-
tenna where other types don’t deliver
the goods.

We're getting on

Although up to now we have had
only one television station in service
for the whole of the country, the
monthly jumps in the number of re-
ceiving licenses have been spectacular.
I reported that at the end of Marvel
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CONICAL TV RECORD BREAKER!!

LAZY X

DOUBLE STACKED
ANTENNA ARRAY

ALL TV CHANNELS

T. V. Problems over in
FRINGE AREAS!!

[ ]
Users Report up to 300
Mile Receptian!!

[ ]
No Booster Required!

[ ]

Motches Any chm Wirel!l

YOUR COST

Lots of
5945 Loy
Each $9.90

NO JOBBERS

BUY DIRECT

30 days rated accounts
20% dep. on C.O.D. orders.
IMMEDIATE DELIVERY

ATTENTION: DEALERS, STORES, SERVICE MEN,

sell complete in o box with all accessories, Guywire, Ring, 60' 300 ohm, peckmounting
bose, hackeyes, insulotors I5° most. Lightning Arrestor. Instruction sheet. Everything

you need. List $39.95.

Your Cost $16.00

We monufocture ond sell oll types of brockets, roof chimney, guy rings, U-balts,

mosting, T. V. wire, etc.

WRITE—WIRE—CALL

HOUSEHOLD - 419 DORR STREET, TOLEDO, OHIO

ARROW "SUPER 16"

AMATING CHASSIS

BARGAIN

COMPLETE
CHASSIS
B10023

142

16" GLASS
PICTURE
TUBE

544,50

B1008 FOB

ere is the great 630 cirenit with last minute mprove-
nents and modifications for using the 167 metal tube.
Includes the added Voltage Doubler ¢ircuit which
produces a full 13,500 1olts—the recommended out-
put for optimum performance of the 18” tube. 167
mounting hrackets are already built into the chassis.
RC.A type parts. The "‘Super 16° is completely wired,
tested, and aligned, ready to provide Big Screen TV
entertainment for many years to come.

1310023, complete chassis, less picture tube...$174.50

——
ARROW 630 - KIT BARGAINS

630-AGC KIT provides antomatic gain control—elimi-
nates airplane flutter, etc. Uniform brightness wh:n

funing from channel to channel. B10220.......$3.18
RESISTOR KIiT BIOI&7......... ... $3.80
KNOB KIT BIOISB. ............oviitnnn $1.49
ELECTROLYTIC CONDENSER KIT B10169.§5 95
VOLUME CONTROL KIT BIGI70.......... $6.48
CERAMIC CONDENSER KIT BI0I71...... $3.71
MICA CONDENSER KIT BI072........... $2.48
1LLF. COILKITBIO3..............oiiinin $7.50
PAPER CONDENSER KIT BI0I74......... $4

COMPLETE METAL PARTS KIT BI022|
Including all brackets and chassis....$19.50

WRITE FOR NEW FREE CATALOG )2

ARROW

I N C O R P O R

ELECTRONICS
A T E D

82 CORTLANDT ST. N. Y. C. 7, N. Y.

PORTABLE POWER
SUPPLY
{Low drain}
AVA-126A, RCA
mfg., for mobile,
boats, planes. In
grey crackle steel
box 5% 64" T"—
wt. 10-lbs. Operatcs
from 6 or 12 V. DC
source and delivers
320 V. DC at 110 Ma.
with taps for revr.
and transmitter,
0Z4GT rectifier, 3
built-in relays,
complete filters, 2
vibrators (6 and 12
V.), mtg. accessories, diagram.

$14.95

NEW FOB
Specially Priced Transmitters ram low to high
power in malels hy Meissner. Collins, Hallicrafters,
Western Klectric. General Electric. Bendix and others.
Complele listings on reauest.

COMMUNICATION DEVICES CO.

2333 TWELFTH AVENVE NEW YORK 27, N. Y.
Cable: Communidev Tel: AD-4.9277

|ORDER NOW —
LADDERS

FOR
TELEVISION
INSTALLERS

Heavy Duty Aluminum—Exten-
sion ladders, roof ladders and
special ladders made to order.
Sold direct. Write today!

o Heavy Duty - Lightweight

WAYNE F. SMITHERS CO.

Box 217 Stony Ridge, Ohio
DISTRIBUTORS

o8 o
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1947, the license total was 18,000. At
the end of August, 1949, just 30 months
later, that figure had risen to 162,150.
A nine-fold increase in that time is re-
markable enough—and you have to re-
member that the total would have
grown far more rapidly could manu-
facturers have kept pace with the de-
mand. I’'m willing to bet that within
12 months, the opening of the Bir-
mingham station plus increased pro-
duction of receivers will bring the num-
ber to at least 400,000. Growth would
be even more rapid were it not that so
much of our available manpower and
electrical materials must still be devoted
to making good the wartime damage to
our power stations and distribution
systems (it is little realized how great
this was), and to catching up with the
expansions and improvements in them
which should have been made during
the approximately six years that we
were at war.

Room for both

One noteworthy fact is that the wide-
spread interest in television is not kill-
ing the market for radio receivers. The
definite slump in radio set sales during
the earlier part of this year now ap-
pears to have been due largely to the
fact that people were holding back for
Radiolympia. There was no exhibition
last year, and the average family felt
that it would make do with the old set
until the next show, when there were
bound to be worth-while improvements
shown. When Olympia opened, there
were many who lamented that its or-
ganizers had allowed the TV side to
eclipse radio. It looked rather like that,
for the emphasis appeared to be largely
on television and televisers. They were
staged, rightly or wrongly, as the chief
attraction, and visitors regarded them
as such. But it was generally realized
that the most important and most
complete source of home entertain-
ment for some years to come must
be the radio receiver. The result (hardly
hoped for, but very gratifying) was,
first, that television didn’t steal the
show, and, second, that the business
done in orders for radio receivers proved
that there is a boom rather than a
slump in this department. The under-
lying reason, I believe, is that our folks
have not been oversold on television and
that they are not holding back from
radio through any falsely encouraged
belief that TV at erystal and head-
phone radio set prices, or even at five-
tube radio set prices, is just around the
corner for everyone.

Definition chaos

You don’t need to be much of a prophet
to foretell with certainty that if the
television of, say, 10 years hence de-
pends on scanning, it won’t be limited to
405, 525, or indeed any three-figure
number of lines. In the meantime we’re
limited to definition of those orders
since, with any system we now know,
the bandwidth of modulation frequencies
depends approximately on the square
of the number of lines. Even if there
were room for the enormously wide
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channels required by 1,000-line or 1,500-
line systems, the cost of televisers ca-
pable of dealing with passbands of
these widths would be prohibitive. In-
tensive work toward higher definition
is going on, and one day it will come. |
Till that day dawns, we can’t go much
beyond the present American and Brit-
ish standards, which have proved amply
that they provide pictures of real en-
tertainment value.

For that reason it’s a pity that there’s
not more of the get-together spirit.
France is changing over to the British
system, which means that we can ex-
change programs. And between our two
countries there’s more to it than that.
France is committed to the adoption of
819 lines within five years, and we have
agreed to explore the possibilities of de-
veloping our forthcoming high-defini-
tion system on the same standard. Quite
a few European countries either hzve
started in a small way (or are likely to
start in the near future) transmissicns
of the 400-600-line order. If only some
common standard could be agreed upon,
long-range international relays and ex-
changes could take place over the great
network of co-axial cables already in
existence or nearing completion. These
cables can carry television relays with
a modulation-frequency range corre-
sponding to 400-500 lines, but no more. |
Unhappily, each country seems to pre-
fer to work on a standard of its own,
thereby cutting itself off from the
others. Holland, for instance, is de-
veloping 449 lines; the “iron curtain”
countries, 625 lines; Italy, 441; and
Denmark 657. It almost seems as if
some of them were just being per-
nicketty by working out systems which
effectively prevent them from trars-
mitting to or receiving from other coun- |
tries! And that is just about the last
thing that should be done in television
or in any other variety of broadcasting.

The Birmingham station

Here’s the very latest information
about Britain’s Birmingham station
which is to go on the air with a full
service on December 17, 1949. Its vision
is on 61.75 mc; output power, 35 kw;
sound, 58.25 me; output power, 12 kw.
Its antenna system is eight equally
spaced vertical dipoles mounted on a
mast 800 feet high and connected to the |
transmitters by devices which eliminate
the possibility of interference between
sound and vision signals. The antennas
have each a de-icer and an arrangement
preventing the accumulation of mois-
ture from rain or snow. Should any ad- |
justments or repairs be required, tech-
nicians can quickly reach the dipoles ky
means of an elevator inside the lattice
mast. The Birmingham station is con-
nected to the London studios by both co-
axial cable and a chain of radio links.
There are four of the latter, and it ‘s
not unlikely that in the future some of
them may operate as unattended trans-
mitters, thus greatly increasing the
service areas of both Birmingham and
London. |

JANUARY,

1950

Model CRO-1 Net Price $195.00

Demodulation Probe
(For Signal Tracing)

o

/ NEW TV SWEEP GENERATOR

The ONE generator for occurote complete TV serv-
icing. took at these feotures:

Built-In Marker Generator. On fundamentals
from 4 to 54 Mc. Harmonics readily usable to 216
Mc. Three ronges, occurately calibrated dial.
Crystal Calibrator. Jack provides meons for coli-
brating Morker for any frequency within the
ronge of the instrument.

Complete Sweep Generator. Provides frequen-
cies from 2 Mc. to 216 Mc. in three ranges, Ac-
curotely colibroted dial with TV channels ond FM
band cleorly indicated.

Adjustable Sweep width. Easily ond quickly
odjustable from 100 Kc. to o full 12 Mc. for FM
ond TV servicing.

400 Cycle Modulation.
Generotor.

'Scope Timing. Provides a phased sinusoidal volt-
oge for the Horizontal timing oxis of the oscillo-
scope. Built-in phosing control assures a single
pottern indication on the “scope screen.

For wse with Morker

Thanks to on omozing JACKSON discovery, this
fine laborotory-type instrument gives you either
wide band or high sensitivity, Check these fea-
tures agoinst any other oscilloscope.

Wide Band Amplifier. Vertical amplifier flat
within plus or minus 1.5 db from 20 cycles to 4%,
Mc. Readily usable to full 5 Mc! Such band width
is essential for accurate picture of TV sync pulses.
High Sensitivity. Vertical sensitivity .018 RMS
volts-per-inch. ldeol for proper analysis of low
voltage signols. Band width an High Sensitivity
ronges is 20 cycles to 100 Ke.

Sweep Oscillator. Saw tooth wave 20 cycles to
50 kilocycles in 5 steps. Provision for external
sweep.

Extra Features. Provision for direct connection
of AC voltages. Internal ond External Intensity
Modulation. Synchronizing Input Control. Remov-
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. Net 9.95 able calibration screen. Height some as TVG-1
(above) for compoct service-bench instoilotion.

—— - — g

|

|

Jackson Electrical Instrument Co, I

16-18 S. Patterson Blvd., i
Dayton 1, Ohio

Please rush complete information on the following Jackson instruments: |

[ 1V6-1 Television [] Complete line of [J CRO-1 5-inch ]

Generator Jackson Test Equipment Oscilloscope i

NAME I

STREET _ 1

ciry ZONE STATE _ '

MY DISTRIBUTOR IS _— '
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JANUARY TELEVISION SPECIALS!

HIGH GAIN X TELEVISION
ANTENNAS

Covers channels 2 to 13 without separate
section. Constant non-varying center im-
pedance. Better than 12Db front to back
ratio. Can be used with 72, 150 or 300 ohm
line. Works well in weak areas and gives
a sharp conical beam. Price $5.95 each
less mast. Extra for & ft. mast $1.35

FRINGE AREA ANTENNAS

Stacked X Antennas for extra gain in
fringe areas including heavy 10 ft. mast.

Frice $16.95

DON'T BUILD ANY TELEVISION
KITS!

When you can get a factory wired and
tested 16”-630 chassis with 31 tubes and
voltage doubler, complete with tubes,
ready to operate—at the same price as a
kitt—Why fuss or have headaches?

This is the famous RCA type 630TV chassis
which has proved to be superior to any-
thing yet developed. We need not de-
scribe the 630TV chassis—you already
know about it. The design and operation
is excellent—and it's fully guaranteed!
Complete with tubes, less 16” Picture Tube.

Ready to Play 315950

LESS CABINET
Extra fer Glass 16” Tube $44.95
TELEVISION TABLES

Television Tables made exclusively for Table
Model Television Sets. Beautifuliy yet sim-
ple styled, and massively bu.lt. Finished in
Mahogany, Walnut or Biond Maple as de-
sired. Solidly reinforced, and svitable for
the heaviest cabinet; Cabinet base cor-
ners fit snugly in table top for solid fit.
Fully adjustable to fit any size cabinet.
‘Price $12.95

Now—The All Channel 4 Tube
AC/DC TELE-BOOSTER
Only

51695

CHECK THESE FEATURES

Uses 6AKS's in an efficient wide-band ampli-
fier circuit.
Self-contained power supply.
Covers all television channels in use.
Eliminates need for outdoor antennas in many
locations.
Wwill actually make difference between “'Flat'
and very bright pictures on weak stations.
Improves receiver immunity to off-channel in-
terference. Can be tuned to boost weak sta-
tions or turned off to provide normal reception.
® Simple to install and operate, requires only

external connection to receiver.

Operates on |10 volts AC or DC.

L 4
MODEL NFRD—RADIO NOISE
FILTER

if it doesn't work, send it back!!
We absolutely guarantee that our Model NFRD
will eliminate all line noises when properly con-
nected to radios, television sets, short wave sets,
motors, electric shavers, refrigerators, vibrators,
oil burners, transmitters, and all other sources
of interference. This unit will carry vp to 12
amperes or 14 KW of power and may be vsed
right at the source of interference or at the
radio. Small size only 37 x 11" x 7i/2”. Very low

price only ..., .iiiiiiiiaiiirianss EACH $1.95
SPECIAL

Mammoth assortment of radio & electronic parts
of such items as transformers, chokes, condensers
resistors wire, coils, hardware etc. of no less
than 10 pounds. Price .........oooieineeenes $1.25
Satisfaction guaranieed on all merchandise.
All prices F.0.B. New York City
WRITE FOR FREE CATALOGUE T1

RADIO DEALERS SUPPLY CO.

i54 Greenwich St. New York 6, N. Y.

New Patents

MULTICHANNEL BLOCKING
SYSTEM
Patent No. 2,468,058
Donald D. Grieg, Forest Hills, N. Y.
(Assigned to Federal Tel. and Radio Corp.)

A method of accepting certain pulses and
blocking others, such as patented here, is needed
in multiplex signaling with pulse modulation.

The pulses pass through a blocking stage
after which they are squared and amplified.

oscillations until the next negative pulse ar-
rives from the blocking stage.

The negative waves coming through C are
squared and used to bias the blocking stage
to cutoff. The duration of cutoff depends upon

DESIRED SIG PULSES

BLOCKING WAVE GENERATOR

SIG & INTERFERENCE

(1 BLOCKING
STAGE

SQUARE

BLOCKING
SIGNAL
—
g [ puLse sauAreR le
| PULSE SQUARER [«

Then they appear as negative pulses across a
high-Q resonant circuit T. As is known, such a
circuit goes into oscillation at its resonant fre-
quency when it is shock-excited by a pulse. The
first half (negative) of the osecillation wave
passes through C, but the following positive
voltage is virtually shorted out by the diode.
The energy is dissipated and there are no further

m TO AUDIO
2 C

the width of the biasing square wave, which is
governed in turn by the resonant frequency of
T. The duration should be equal to or less than
the interval between wanted pulses arriving at
the receiver. This keeps the receiver blocked for
all but the desired channel. Only the wanted
pulses are transmitted to the demodulator which
follows.

ELECTRONIC SCALER
Patent No. 2,469,031
Arthur E. Canfora, Brooklyn, N. Y.
(Assigned to Radio Corp. of America)

This c¢ireuit counts positive pulses. The input
syuare-wave signal is transmitted through C1 to
the duo-diode V1. Negative pulses are bypassed to
ground through the upper diode, positive pulses
being reciified by the lower diode to charge C2.

vi ve

[d} 1c2
|——MIN‘—¢ B+

SQ WAVE INPUT

Tube V2 is normally cut off by cathode bias from
the voltage divider across the B-supply. V4 nor-
mally conducts.

As the charge in C2 increases, the voltage
across it reaches a critical value which permits
V2 to conduct. The rise in cathode current results
in a positive pulse at the grid of V3, which is
amplified. The pulse is reversed in phase at the
plate of V3, therefore a negative pulse appears

at the grid of V4. blocking it.

The plate voltage on V4 rises abruptly to the
value of the B-supply because there is no drop
across the tube. This positive surge is transmitted
through a capacitor back to tbe grid of V2.

™ outPuT

.||_.

V2 becomes saturated, the charge on C2 is vir-
tually short-circuited through it and C2 is ready
for the next charge.

C1 and C2 are adjustable, thus making it pos-
sible to control the number of pulses which can
accumulate on C2 before the critical potential is
reached. For example, if this number is 10, the
actual count is 10 times greater than the pulses
across the output terminals.

GAIN AND POLARITY CONTROL
Patent No. 2,464,594
John ). Mahoney, Jr., Lynbrook, N. Y,
{Assigned to Bell Telephone Labs)

In this amplifier circuit a single potentiometer
controls both volume and polarity of the output
wave.

The two tubes V1 and V2 are cathode-hiased
by 160-ohm resisters R1 and R3. The two cathodes
are connected by another 160-ohm resistor, R2.
R2 and R3, in series across Rl, constitute a
voltage divider which places the cathode of V2
above ground by exactly half the voltage across
R1. This is true for signal voltages only, since
biases are controlled, not only by the resistor
network, but by the plate currents through V1
and V2. V1 is a cathode-follower whose output
appears across R1, the arm of which is coupled
to the grid of V2.

Assume an input to the amplifier which pro-
duces a -+1-volt pulse across R1. Due to the volt-
age divider R2-R3, +0.5 volt appears across R3.

If the arm of Rl is at the top as in the figure,

www americanradiohistorv com

+1 volt is coupled to the grid of V2. With the
V2 cathode at 0.5 volt and the grid at -1, the

B6ACT7(2)

" —

B+
5
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New Patents

net grid voltage is 0.5 and a corresponding
amplified negative pulse appears at the output
terminals.

If the arm of Rl is at the bottom (grounded),
grid voltage is zero. Since the signal appearing
at the cathode of V2 is still 4 0.5 volt, the net
grid voltage is —0.5 volt, equal in amplitude but
opposite in polarity to that described befere.

If the potentiometer arm is at exact center,
grid voltage is 0.5 volt. With cathode also at
~+-0.5 volt. net grid potential is zero and no out-
put appears.

Varying the potentiometer arm between either
end and center varies the output amplituce,

ADJUSTABLE TIME DELAY

Patent No. 2,467,857
John H. Rubel, Albany, and
Roy E. Troell, Schenectady, N. Y.
[Assigned to General Electric Co.)

A time delay is often needed when dealing with
r.f. pulses. For example, it may be necessary to
delay pulses applied to the plates of an oscillo-
scope until the sweep has started.

A transmission line made of insulated copper
wire is wound around a semicircular core. Each
turn of the line is insulated from all others, but
a portion of each turn is exposed to the contact

of a rotary arm. The core is made of Litz wires
soldered together at each end and grounded.

This line has large capacitance and inductance
and is the equivalent of a much longer cenven-
tional line. Therefore there is appreciable delay
in transmitting a signal through it. In a typical
case the core was % inch in diameter. The coil
had 130 turns of wire, 28 to the inch. Inductance
was 76.2 mierohenries per inch and capacitance
78.7 unf per inch. The impedance was 1,200 chms.
The result was a time delay of about .07 micro-
second per inch of coil.

Resistor R which terminates the transmission
line should be equal to its characteristic impe-
dance.

LECHER SYSTEM

Patent No. 2,475,198

Charles G. Reischmidt, Hempstead, N. Y.
{Assigned to Bell Tel. Labs., Inc.)

The resonant frequeney of a Lecher systam is
ordinarily controlled by changing its physical
length, which is neither very convenient nor effi-
cient if only slight frequency changes are re-
quired. The new trimmer arrangement is mechan-

ically stable and permits fine tuning.

INSULATOR ¥

The two parallel conductors are insulated at |

one end, and terminals are provided for connect-
ing them to the remainder of the circuit. At the
other end a shorting bridge B is supported an an
arm and arranged to slide along the conductors.
The metal contacts short the conductors at de-
sired points for coarse tuning.

The trimmers are made of spring-metal gtrips
riveted to each piece of tubing. A serew passes
through a tapped hole in each conductor and
presses against the strips. As the metal pieces are
forced closer together, the added capacitance be-
tween them partially shorts the parallel lines.

Dotted lines show the trimmers in position for
maximum frequency.
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ESSE RADIO COMPANY

INDIANAPOLIS INDIANA

To All Customers of Esse Radio Co.:

Esse Radio Company has tried for a long while to supply its many thousands of customers with the
largest variety, and at the lowest prices, surplus gear and will continue to do that.
Now today and hereafter, as lang as possible, we will supply to you radio tubes of any type listed
below at 50¢ each. Most of these tubes will be in cartons with the "ESSE" name on each box but in any
event will be unconditionally guaranteed against anything, except breakage, for 90 days from dote of
purchase. We will take your word for whether or not the tube is bad and will replace it free of charge if
you will send the tube back to us. | don’t think there is a better guarantee by anybody than ours. We
want your business and your friendship and we want to continue to supply you with your needs in radio
at the lowest possible prices. Make ESSE your headquarters. If you can yse (00 or more at one time
{mix up the types, we don't care), our price will be 45¢ each. If you can use 250 or more of any type
{mixed-up), our price will be 42¢ each. If you can use 1000 or more, 38¢ ea. Here's our list.
Watch "CQ' for ESSE ads. We are possibly doing more advertising in '"CQ' magazine, on surplus,
than any other surplus deacler.
5

4 X4 6K8 7C4 1978 76
1A5GT 5Y3GT L7 7C5 24A 77
1C6 5Y4G 6P5GT 7F7 25A6 78
108 5Z3 6Q6 TH7 25ACS 80
164 6A3 6Q7 7Y4 25L6 81
1HS 6A4 6R7 7Z4 25Z6
1H5GT 6A8GT 657G 10Y 26 84/6Z4
1J6 6ACS5GT 658 12A6 30
1E4 6AF6G 6SA7 12A8 31 8¢9
1LCs 6AGS 6SC7 12ATé 3217 117P7
1LH4 6AKS 6SD7 12AT7 35 117Z3

12AU6 35/51 117Z6
12AU7 35B5 1619
12AVé 35w4 YR150
12AX7 35Z5 182B
12BA6 36 4828
12BA7 483
12BE6 39/44 954
12BF6 40 955
12C8 41 956
12F5 42 957
12J7 43 1005
12K7 46 1625
12K8 47 1626
1297 50 1629
12SA7 5085 2051
1201/7E5 50CS 9003
12588 50Y6 CW931
12SF5 51

12SH7 53 9001
128J7 56 9002
12SN7 57

12S5R7 70L76T

14X7 71A

19 75

* * *

NEW RESISTORS—CARBON
per hundred

100 ohms, '/; watt $3.00

120 ohms, I, watt ... ... 3.00

220 chms, /4 watt .. 3.00

270 ohms, | watt .. 3.00

470 ohms, V4 watt . 3.00

480 ohms, |/, watt 3.00

. . 1200 ohms, 15, watt 3.00
A—Resistor Kit composed of 150 or more assorted 6800 ohms watt 3.00
wattages. Containing various resistars of up to 12,000 ohrr'u,Z watt . 3.00
10 megohms. Many with gold bands. An hanest- 2I.'000 ohms, I/ watt 3.00
to-goodness bargain. .......... ... ... Box 2.65 56,000 chms, Iy watt ... .. 3.00
B—Condenser Kit. Contains assortment of 25 85,000 ohms, s watt 3.00
various condensers including 2-2 Mid. 600 V. [ 150,000 ohms, | watt 05
filters, 11000 Mfd. 15 V. filfer 4.1 Mid. 200 v. | 270.000 ohms, by watt 300
paper by-pass, 3-3 gong midget trimmers, etc. 0 20-80003 O':;;s/ﬁ Z"‘io" D 3.00
2.65 (2 went . zloo

C—Hardware Kit containing about 5 Ibs. of SHTE Qoichmes
radio hardware including nuts, bolts, washers, A
shafts, gears, grommets, lugs, screws, spacers.
It is a gold-mine of invalvable parts. ...... 1.95

149.50
6 bands, 200.-500 Kc. and 1.5-18 Mc. 2 stages RF,
3 stoges IF, BFO, crystal filter, manual cr AVC.
Comalete with tubes and 24 Y. dynamotor. These
receivers have been thoroughly checked in our
work-shop and found in excellent candition.

BC-348 RECEIVER . . . .

E—Tube Socket Kit 25 or more assorted sockets
having various usable sizes. .

F—Switch Kit cansisting of assortment of 10
rotary and toggle switches. Price... ... .. 1.25

TURNTABLE & MOTOR DRIVE

For small record player boxes. 78 rpm., 105/125 V. &0 cycle, 20.5 watts. 35 gram stylus force. Turntable
—bl/” diameter. Brand new.. . . . ...$4.00 ea.
MODEL "BA-301"" HUSHATONE

A miniature, molded plastic extension speaker. Disc shaped (4 3/18” dia. x | 1/18” thick). Tone quality
comparable to cone-type speaker. Low power consumption (.01 watt). Hermetically sealed. Light
weight BIMORPH crystal drive element insures uniform response and high sensitivity. No parts to wear,
loosen, or become detached. Brand new, with [0 ft. cord and phone plug.. ... ceiii....$2.50 ea.

Radée Company

40 West South Street, Indianapolis 4, Ind.

£55¢
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TRANSMISSION LINE STANDOFF

{Patent Pending)

Assembly steps for the standoff are numbered

The transmission-line standoffs
manufactured by John Odegaard,
are novel in construction and unusu-
ally versatile and easy to use. Each
consists of a cadmium-plated, hard-
ened-steel, flat nail and a small piece
of specially punched polyethylene
similar to that of which ribbon trans-
mission line is made.

The nail is shaped much like a
flooring or horseshoe nail, with small
“steps’” along one edge. It may be
driven into wpod, the mortar be-
tween bricks, or iron or aluminum
television antenna mast pipes. It
may be used to join the antenna mast
to an extension, as shown in the
photo. A lead weight backs up the
pipe in this case. No drilling is neces-
sary; the nails may simply be ham-
mered in and through.

The top row of standoffs in the
wall (see photo) shows the sequence
of operations. The nail is hammered
in, then one of the slots in the po-
lyethylene strip is forced over the
head. The cable is placed beneath
the flap and the strip is folded over
the cable, the other slot going over
the nail head.

OBTAINED THROUGH
LEADING DISTRIBUTORS

ODEGAARD MANUFACTURING cCo.
5416 Eighth Avenue
Brooklyn 20, N. Y. GEdney 5-0861

Latest Information

RADIO & ELECTRONICS

You'll want

HERBACH & RADEMAN'S

complete |6 page catalog of radio and elec-
tronic equipment every month

ABSOLUTELY FREE

Just send your name and address to Dept. B

HERBACH & RADEMAN, INC.

522 Market Street Phila. 6, Pa.

Radio-Electronic Circuits —

ALL-WAVE T.R.F. RECEIVER

Most regenerative shortwave receiv-
ers use 140-uuf or smaller tuning eca-
pacitors and seven coils or more in each
stage for continuous coverage of the
spectrum between 550 k¢ and 30 mc. A
four-tube receiver described in Radio
and Hobbies (Australia) uses 365-uuf
tuning capacitors and five coils per
stage to cover this range.

The circuit of the receiver is shown
in the diagram. A 6SK7 or similar re-
mote-cutoff pentode is the r.f. amplifier,
and a 6SJ7 is the regenerative detec-
tor. The detector circuit is unusual in
that oscillations take place between the
grid and screen grid of the 6SJ7. The
plate, being coupled to the detector
through the electron stream, acts an
a.f. amplifier to drive the 6V6 power

FIL PINS 2-7 6SK7

3% inch below the ground end of L2
and L4 on all except the 13-33-me coil.

Band Ll |L2&Ld4l 13 L5

(me) (turns) | (turns) | (turns)| (turns)
0.565-1.6 | 15 110 25 62
1.5-4 11 35% 15 26
3-8 6 12%* 12 15
6-16 3 i 6 8
13-33 | 1 3+ 2 3=

*—No. 24 enameled wire. 1—No. 19 enameled wire.

One turn of L3 is interwound with the
bottom turn of L4 on this coil. L5 is
spaced approximately % inch above the
grid end of L4 on all coils. It may be

REGEN 250K
47K

l- =+ 80V /50MA

amplifier. The suppressor is tied to the
screen grid to insure reliable oscilla-
tion up to 30 mec. Regeneration is con-
trolled by the 250,000-ohm potentiom-
eter in the sereen circuit of the 6SJ7
and the r.f. gain by the 25,000-ohm con-
trol in the cathode return of the 6SK7

r.f. tube.
The antenna coils are wound on four-
prong, 1Y%-inch, low-loss, plug-in

forms, and the detector coils are wound
on six-prong forms of the same type.
All coils are wound with No. 32
enameled wire except where noted. All
windings are in same direction. Coils
are wound as in the table below.

L1 and L3 are spaced approximately

SHORTWAVE

I modified my automobile radio for
75-meter reception by adding a 75-
meter coil and eapacitor connected as
shown. The coil and capacitor, any com-
bination tuning the desired band, are
switched in and out of the circuit with
a d.p.d.t. switch. The second harmonic
of the receiver oscillator is made to
beat with the incoming 75-meter signal
to produce the intermediate frequency.
The receiver tuning control is used
for shortwave tuning and logging, and
capacitor C for peaking the signal
Tune in shortwave signals by setting
the receiver tuning control to the fre-
quency found from the equation

1—Fs

- F:‘v

2
when F; is the frequency of the short-
wave station and Fs is the intermediate
frequency of the receiver.
Assume, for example, that it is de-
sired to tune in a 4000-ke signal on a

wwWw americanradiohistorv com

necessary to vary the spacing between
L4 and L5 for best results on each
band. Be sure that the connections to
L3 are reversed as per the diagram.

The 35-uuf capacitor across L2 is
mounted on the panel to permit the r.f.
stage to be peaked. The midget air or
mica trimmer across L4 is normally set
at approximately half eapacitance. To
make sure that the r.f. and detector
stages track, tune in a signal and peak
it with the r.f. trimmer. If the signal
is loudest with the trimmer all the way
in, add a fraction of a turn or more to
L2. Remove a turn or fraction thereof
if the stage peaks with the trimmer
full open. .

CONVERSION

receiver with a 460-ke¢ i.f. and its os-
cillator above the signal frequency. The
receiver would have to be tuned to 1300
ke as shown by
4000 — 460
- 460 = 1310 ke.
2
The same system can be used to pro-
vide 10-meter reception on receivers
tuning to 18000 ke. Other bands can be
covered by using the proper coil-capaci-
tor combinations in the antenna circuit
and using the harmonie of the receiver

GANGED TO HF 0SC
\

GND OR AVC

RADIO-ELECTRONICS for
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Radio-Electronic Circuits = =
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oscillator. The harmonic may be below |
or above the signal frequency. The

third harmonic may be used to increase | ESSE RADIO co M PANY

further the tuning range of a receiver. INDIANAPOLIS INDIANA
However, the added L-C combination
must be sharp tuning (high Q) and the

oscillator well shielded.—S. Beverage,
WIMGP

GROUNDED-GRID OSCILLATOR

A novel grounded-grid triode oscil-
lator designed for displacement meas-
urement and control was described in
The Review of Scientific Instruments.
The circuit is shown in Fig. 1. Since the
grid is grounded through C1, the plate
and cathode are isolated and the posi-
tive feedback necessary for sustained
oscillations must come from outside the
tube. L2-C2 is the tuned frequency-
determining circuit and L1 is the cath-
ode feedback coil. If a thin metal vane

Consists of (3)
C-1 SERVO UNITS

and (1) C-1 GYRO
JLCZ L2 -C:; Stablized bombing approach equipment type
- M-7. All the following units come housed in a
t o ‘ steel case, size 36” long x 17” high x 12” deep.

{ Weighs approximately 160 lbs. net.
4 MOVABLE ME TAL VANE RELAY | L.
3 = C-1 GYRO
Rl pEl Lt Part of the C-1 Auto Pilot which
is sold separate and may be used
s to conduct many interesting and
Fi 1 i B- B4 - ’ amusing eXperiments. Operates
9. h ad i from 54 V. DC or may be operated
L. 5 — for short periods on 110 V. AC.
is inserted between L1 and L2, it re- L Gyro will run for approx. 15 min-
duces the coupling to the point where | atee altenjactuating¥Size—approx®
. ) 1 - . . ¢ x 814" x 814",
feedback is insufficient to sustain oseil- \,\
lations. Therefore, the plate current is )

high and the relay closes. As the vane
is withdrawn, the feedback increases
and the tube breaks into oscillations

. . . 3 117°=
a-ndtpu;l(‘lu}fes a sha::lhp d.1(])p in plate cur C.1 SERVO UNIT
Hen \.V e .opens € relay. . Use to rotate beam antenna, A
It is claimed that when L.2-C2 is actuate hoat rudder control,
tuned to 30 me, a vane displacement ete. Contains 24 V. motor,
= N o cluteh, relays, ete. Reversible.
of .002 inch is enough to open or close Size overall appros. 101"
the relay. Circuits of this type can be 8" x 6L
used to level elevators so the bottom of
the car is even with the floor. The os- : =
cillator coils can be mounted on the And | DIRECTIONAL PANEL with dashpot action (not mc.tured).
wall of the shaft and the metal vane All five of these units as described individually and as pictured at
on the car. The cireuit ean be connected top, priced, brand new, at ................. .. .. ... ..... 535_00
to stop the car when the vane passes * * *
between the coils.
A variation of this oscillator, Fig. 2, RECEIVER TUNING A TREMENDOUS BARGAIN
2 : HEAD CRv-23253 Quartz Crystals without Holders
can be used as an 80-meter v.f.o. Vl-a e At A ohe 7 .
Used with CRV-46151 set an assortment of these and grin 0 your own frequencies or
INT/ TF7 Receiver [for vernier use them as they are. .5X.6” B-cut lapped on faces and squared
-00! 80M CoIL tn ::in H sohe eled dial on edges (Ready to use). We will give you an assortment of these
Vi-a Vi-b wi'th g‘h '!:-]'nev d x from approximately 13 thousandths of an inch to 24 thousandths
2.5MH |MH Band al 2’00 56()“1;(‘;6. of an inch whereby you can grind to frequencies desired. These
’ ](.30'5 4 a‘;eo “;0 2 1 crysials are now ground to the approximate following frequen-ies ;
Qr | U0, 1000%4450, - uis0; 3500 4300 5600 6300 7306
Ao — gAoh) pitoey Egsh Jhar 2700 4600 5800 6700 7400
o 10 spread over about 280 3900 1900 6000 6800 7500
T 0002 dezrees of dial edge. 1100 5300 6200 6900 7800
10K |50t P 0_0‘ L 450V 1 Has provision for flex- 5 A 7900
=.00! = 25k J - ;)b‘]e t:ilmrtlesh;\ff. Of. Fa'; Formula for eonverting thicknesses of B-cut erystals to frequency
‘ d(l:iV: agne( an;‘ tillr:ier::g i’; as f(lwllokws: F—98.4/T wl::&e Fsigofrgl(!ueél;xrilbgiloc)‘cles and
0002 A 3 is thickness in inches. A RTM
7::ft-Si§;a€}>, mag!&’exﬁg;, 20 DIFFERENT THICKNESSES. .. ... $1.50
13 e 0 | P30 o e 0 $1.50 FIELD TELEPHONE
il =
L 4s0v L 0 8- PILOTS CONTROL BOX TYPE WIRE
Fi 2 ';’%‘V ! 250-300v > CRV-23254 3 eonductor, stranded, in-
1g. == Used with CRV-46151 Receiver sulated  and  weather-
Br | for remote control of volume, proofed,.ldtgal for itntel'-
N L 9 3 . _ 3 selcction of any one Of six communication 8ys eyns,
is a 160-meter oscillator and Vi-bh is a frequency bands, as off/on | telephones, Sclsyn indica-
doubler. The frequency stability de- switch or selection of C. W. t?rsa Use ltzmsnge or ot]xlt
i and M.C.W. and M.V.C. or o oors. 525 foot roll. 17,
pends on the values of R1 and C1. With Ay e Giek o e i | Brand new. Price. .. ... Llé BO%I:SBNOE;‘
the values shown, a 30-volt change in Size 2”7 x 21,” x 5” high. $4.25 ea. ICR
line voltage will change the output fre- Brand new. $1.50 (Handmike)  (New)..$1.75

quency but a few cycles. In this circuit,
L1 is 11 turns of No. 22 enameled wire
closewound % to % ineh from L2,
which has 25 turns of No. 20 enamelad
wire closewound on a 2%-inch-diameter |
form.

553 SaN oty

40 West South Street, Indianapolis 4, Ind.
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A MESSAGE TO
Service-Dealers:
WORRIED ABOUT

COMPETITION?

Become the

TV SALES
ad SERVICE
CENTER

IN YOUR COMMUNITY

® Beat competition at a profit.
® Stop being undersold — by
anybody!

B Here's o real opportunity to MAKE MONEY
g in Televisian. If you can qualify, you can
g become the Transvision Television Center
Bin your community —and BUY TV ond g
I RADIO PARTS AT JOBBER PRICES. Proc- I
g tcolly no investment required. This offer i

B is open only to service-dealers in territories
.where we do not have an authorized dis- 1
frnbufor CONTACT US todayl

TRANS
TV e ot S Ferts
Com! jately wf MODEL 13
N. Spe $
t:ss" pnce .................. 1‘ nich
Toba oot s a KIT «

Als

5 :;omp‘e*e

d 0 MRS
’ﬁf’\‘es cx  $119

FILL OUT AND MAIlL TIILS
COUIPON NOwW!

TRANSVISION, INC.

NEW ROCHELLE, N. Y.

Please ship THROUGH YOUR NEARESTH

Ml oo
[}
S5
a3
W
N R R O Oy O N NN B G O BN D G O O O O O 0

l
g LOCAL OUTLET: RE 1- aUl
Bl ) e
B! am enclosing 10% DEPOSIT in fhe.
Bomount of $...... ... ... bolonce C.O.D. H
B( ) Send details of TV CENTER PLAN. §
[ |
BNOME oot :
[} {please print) i
:Address ............................. [}
[ |
B City & State ...oovviiieeaeainn, 2

I would like a circuit for a device
which will light a lamp or ring a bell
for 5 to 15 seconds whenever someone
approaches or steps on a metal plate
sunk into the floor. If you can help me,
please print the circuit and explain
briefly how it works.—G.L., Montreal,
P. Q.

A. This circuit is a combination of a
capacitance relay and a time-delay re-
lay. The 6AU6 and the 2050 (V1) form
the capacitance relay and the 6J5 and
V2 the timing cireuit.

ANT ORMETAL |
PLATE

140 jupuf

Question Box——

CAPACITANCE-

TIME CONTROL

setting of the 10,000-ohm control in the
grid circuit of the 6J5.

When the device is ready to operate,
the 6AU6 is oscillating and its cathode
current—flowing through the 4,000-
ohm control—is low. V1 conducts and
keeps the two contacts of relay RY-1
open.

The timing capacitor C1 charges
through the grid-cathode circuit of the
6J5 which is conducting. There is no
plate voltage on V2, Furthermore, its
grid is biased negative by the drop
across the 270,000-ohm resistor in the

| RY-1-SPST RELAY WITH 2-7K COIL & NORMALLY CLOSED CONTACTS

L L THIS MAY BE [TV AC RELAY
_1_¢~ 117V OUTLET FOR LAMP

;@ Sl —

Brasov | YR+ 2-TK COIL T
pi ONV%PEDT;/%Y 450
MA) I V
20MH C T RF CHOKE RELAY |
<
47 SEL RECT 2.2k 2w 270K % %.05 8T " Ay-2
s t-——H—
nwac | 2w tooma T 6J51 = e
161250V [ |ou [y 1BME : k-
%"6 6.3v/2A = ISasl |
4]
C-p |
I oI FILLE J
| U .
E—

To adjust the circuit, connect your
metal plate or “feeler” to the grid of
the 6AU6 with the shortest possible
leads. Confine the lead to 30 feet or
less if you can. If not, it may be neces-
sary to shunt the 140-uuf variable ca-
pacitor with a 100-uuf mica or larger.
Adiust the variable capacitor and
4.000-ohm variable resistor so relay
RY-1 closes its contacts when you
pass your hand near the wire to the
feeler or the grid of the 6AU6. Vary
these controls for maximum sensitivity.
When you approach the feeler, RY-1
closes the timer circuit, lighting the
lamp for a period determined by the

6J5 plate circuit.

When you approach the feeler, the
6AU6 cathode current rises and pro-
duces a drop across the 4,000-ohm con-
trol. This voltage drop biases V1 to
cutoff and closes the contacts on RY-1
so the lower end of the 10,000-ohm con-
trol is connected to the cathode of the
6J5 and the charge on C1 biases this
tube to cutoff. This removes the bias
from V2, causing it to draw plate cur-
rent through RY-2 and close the con-
tacts in series with the lamp or alarm.
The lamp remains lighted until enough
charge has leaked off C1 to permit the
6J5 to conduct and cut off V2.

AMPLIFIER FOR SOUND MOVIE

2 Please print a diagram of a 10-
watt amplifier that I can use with my

6AUB

movie projector. I would like to wusc
miniature tubes, where feasible so the

B6AQ5(2)

1 - SMEG— VARY FOR MAX

OUTPUT WITH LEASF”
DISTORTION
+90V MAX i
i ik AA
7-15H/150 MA 30K £T10W b i
E5v2a /D 16/450v 68K
THIT™
HIVAC 5Va4-G
6AUB 6AUS 6AQ5 8AQ5 124%7

3Q3

(1 (1 o3 fof]s
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Question Box

unit can be constructed as compactly
as possible. The projector uses a 921
phototube.—W.W., New York, N. Y.

A. Your needs should be met by this
amplifier. The 6AU6’s should previde
sufficient amplification to drive the
6AQ5 output tubes to full output with
normal signal input. The 5.1-megohm
resistors between the plates of the
12AX7 and 6AQ5’s may be omitted.

5 FOREIGN TUBES

s 1 have a European receiver using
tubes made by Philips. Are replace-
ments available in this country?—
G.J.M., Keokuk, lowa

A. Most of the tubes made by Philips
are available from Philips Export Corp.,
145 Palisade Street, Dobbs Ferry,
N. Y. Write to them requesting infor-
mation on the tubes you desire. All
tubes are not stocked, so it may take
about six weeks to fill your order.

OPPORTUNITY AD-LETS

Advertisements in this section cost 25¢ a word for
each insertion. Name, address and initials must be
included at the above rate. Cash should accompany
all classifled advertisementz unless placed by an
accredited advertising agenc¥. No advertisement for
leas than ten words accepted. Ten percent discount
gix issues, twenty percent for twelve issues. Objec-
tionable or misleading advertisements not accepted.
Advertisements for February, 1950, issue, must reach
us not later than December 24, 1949,

Radio-Electronics, 25 W. Broadway, New York 7. N.Y.

AMATEUR RADIO LICENSES. COMPLETE THEORY
preparation for passing amateur radio examination. Home
study courses. American Radio Instltute, 101 West 63rd
St., New York City. 8ee our ad in Page 143.

MAGAZINES (BACK DATES)—KOREIGN, DOMESTIC,
arts. Books, booklets, subscriptions, pin-ups, etc. Catalog.
10c (refunded). Cicerone's. 86-22 Northern Blvd., Jackson
Heights, N, Y.

HERMAN LEWIS GORDON, REGISTERED PATENT
Attorney. Patent Investigations and Opinions. Warner
Building, Washington, D. C

WE REPAIR ALL TYPES OF ELECTRICAL INS1RU-
ments, tube checkers and analvz:rs. Hacleton Instrument
Co. (Electric Meter Laboratory), 140 Liberty Street, New
York. N. ¥. Felsphonc—BArclay 7-4239.

BARGAINS: NEW AND RECONDITIONED HALLI-
crafters, National, Collins, Hammariund, Meissner, IIMIE,
other receivers, tuners, television receivers, transmirters.
etc. Wholesale prices. Terms. Shipped on trial. Liberal
trade-in allowance. Write. Henry Radio, Butler. Missouri
and 11240 West Olymple, Loz Angeles. California.

BARGAIN HUNTING? RADIO SBERVICEMEN WRITE
Hensational catalog. Heunshaw Radio Supply, 3619 Troost
Kansas Ciw 3, Mlssoun

BEST DISTANCE RECORD CRYbTAL CIRCUIT, in-
cluding Crystal, Catwhiskers, ‘‘Radiobuilder,”” Catalog—
25¢. Luboratories. 578-B, San Carlos. California.

LANCASTER, ALLWINE & ROM\ILL 436 BU\VLN
Building, Washinglon, . C. Registered I’stent Attorneys.
Practice before United States Patent Office. Validily and
infringement Invesiigations and Opinions. Booklet and
form ‘‘Evidence of Conception”’ forwarded upon reqiest.

MAGAZINES—radio. electronie, etc., soid and bought.
Landa, 157b Leverett. Boston-14. Mass.

PHONOGRAPH RECURDS 15¢. Catalogue. P’aramount
TG-313 East Market. Wilkes-Barre. Penna.

BRITAIN CALLING AMERICA! Britain’s leading radio-
tetevision monthly, PRACTICAL WIRELESS AND PLAC-
TICAL TELEVISION, contains exclusive articles by fore-
most British experts; latest British-Kuropean radio-tele-
vision developments; newest transmitters and receivers fully
analyzed. Send only $1.50 made payable lu our, authoized
agent Jeremy North—Bookseller {PW._4 *‘Friendship
House,”’ Jumestown, Rhode Island. for 12 eonsecunve issues
sent direct to your address from London. Two Years $2.73.

TELEVISION—Bright and clear. Adiust present aerial.
Build low-cost precision antennae. Instructions. charts.
diagrams, dimensions, plans. Free—Television stations.
xijowatts. tower heights. Propson Company. Lumberton. iN. J

FIVE ELEMENT TV YAGI BEAMS. HIGH BAND $€. 7a,
Low Band $8.50. Aluminum Tubing, etc. Willard Rad 1,
ostoria, Ohio.

101 RADIO REPAIRING TIPS (BOOKLET). SEND
50 cents U.S. Radio, 135 E. 28 St., New York 16, N, Y.

All steel TV tower—Shipped direct from the factory at
$8.50 per 10’ section. Easy to climh. Cun be erected to 70"
or more. The Youngstown Steel Towers. 1316 Wllson
Avenue. Youngstown 8, Ohio,

Print Your Own

Cards, Stationery, Advertising, Circulars and
’ Titlen. Save money. Print for Others, Good Profit;
easy rules. Have home printshop. Raised printing like
engraving, too. Sold direct from factory only. rite
for free catalog of outfits and all detalls.
KELSEY PRESSES, P-! 91, Meriden, Conn.
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ESSE RADIO COMPANY

INDIANAPOLIS
WILLARD BATTERIES

6 V. (New) (Dry-charged).. 33'00
6 V. (In metal carrying case) (Add elec-

trolyte specific gravity 1.265)
(Drugstore) Price .. .............. $4'00

TELRAD 18-A FREQUENCY
STANDARD

Checks signals in
;. the range of 100
- AR Ke. to 45 Mec.
?Tij.'lt/@ with a high de-
T R S gree of aceura-
LRI LD S L dtdl cy. Self-contain-
g 0 ed power supply
\!/ is 110, 130, 150,
¥ 220, and 250 V.
25-60 cycle AC.
Complete with
tubes, dual crys-
tal, and in-
struction  book.
Brand new.

Price ........

(HRU) DC POWER SUPPLY

24-28 V. at
70 amp.
2000 watts
gasoline
engine gen-
erator with
electric
starter.
Power sup-
ply which
can be used
to operate
24-28 V.
equipment,
start air-
plane en-
S gines,
charge battenes, as a welding machme light-
ing system, or for amateur radio station.
214", 17%" x 24%". Wet.,, 115 1bs. ........

58950
TURBO AMPLIFIER

Used for partz—shipped complete with the
following twbes: 2—7C56’s, 1—7Y4, 1—T7F17.

§1.50 ..

Price ..

£O-AXIAL GABLE

For high frequency low-loss, trouble-free,
weatter proof, durable service. Fully
;{"G’;mﬂ}d cut to I(englh kBrémd New.
52 ahm (unmarke
Price—109 ft. for. $5 95
4.95

RG29/U- ohm (marked)
Price—100 ft.

£55¢

www americanradiohistorv com

INDIANA

Greatest Bargain Esse Has
Ever Offered.

TELEVISION SWEEP GENERATOR

Made especially for the Sarkes
Tarzian Co. at Bloomington, Indi-
ana and reportedly cost them
$600.00 each. Channels 1-13. A
beautiful instrument with synec.
output connection. Esse’s price
while 26 of them last.

Brand new ..... ceee.....$150.00
Used ............ veeo... $100.00

15 WATT POWER AMPLIFIER
UNIT—BRAND NEW

Model F. Power Amplifier Unit
Manufactured by Personal Music
Company, Newark, New Jersey.
Formerly sold to jobbers at $129.50
each. Chassis size 11%” x 17%" x
2%"” high (with cover 11%” x
17%"” x 7%” high). Net weight
about 50 lbs. Gray crackle finish.
This amplifier delivers 15 watts of

undistorted audio power with ex-
cellent frequency resbonse. The tube line-up
is 1—2D21, 1--6AL5, 1—68J7, 1—6SN7, 2—
6L6G's, 1-—5U4G. The total power drain is
300 watts from the 110 V. 60 cycle AC power
source. Treble, bass, vernier volume and
master volume controls are provided. This
amplifier is beautifully designed and is
sturdily constructed with the best of com-
ponents. It can be used for continuous day
and night service. Deluxe features such as
high—low AC line switech. AC line fuse, and
good ventilation of chassis and cover, ex-
ternal carrying handles, lock and key, and
heavy duty AC line cord are provided. You
can use this unit for mierophone, phono-
graph, or radio input or fix it for combi-
nations of such inputs. It will make® an ex-
cellent foolproof and trouble-free unit for
dance bands, lecture halls, school, sports
events, for rental purposes, for inter-office
communication. It will handle a number of
loudspeakers.

OUR PRICE BRAND NEW—
COMPLETE ......... .... $29.00

LF. Transformer 455 KC lst I.F. Recom-
mended with 6SK7 tube. Grid lead 434"
long. Lug connection on bottom—mounted
in .020 zine can 1.3756" sq.—3.30”
highs .o ahaks vaue s an 7 ar b, $ .50
LF. Transformer—4585 K.C. 2nd LF. Lug
connection on bottom—Recommended with
6SK7 tube. Mounted in .020 zinc
can 1.375” sq.—3.30” high. _.... s .50
L.F. Transformer Permeability tuned 10.7
M.C. 1st LLF. position—Recommended with
(1;\48A6 gube. Lug cqnnection on bottom.
ounted in can 114" sq.—2%g"
high, _.......... A e % $1.00
LF. Transformer Permeability tuned 10.7
th:il.bC. l;; posit‘iion. Recom;inended with 6BX6
es. Mounted in can 134" sq.—
2946” high. ® 5 i P bkl sk daat s .50
Speaker—PM 2" x 3"—1%4"” dap. Resonance
250-340 cycles per see. 1.0 0z. Alnico V mag-
net 150 milliwatt power output. 51 oo
Voice Coil inpedance 113} ohms. .
Speaker—PM 8” Round—3%¢” deep. Reson-
ance 75-956 cycles per sec. 2.15 oz. magnet.
10 volt-amperes power. Voice Coil 3 oo
impedance—3.2 ohms. ......... 5 .
Turntable & motor drive for small record
player boxes. 78 RPM. 105/125 volts 60

cycles. 20.5 watts. 35 gram stylus 53 00
force. Turntable—61%"” diameter. .
Tube socket. Miniature 7 pin tubes $ 05
Wafter type. Plated ground link. .

Rectangular 2 pin socket for .126 & .156
diam.—pins .468 apart 17 x 12734" s 05
x 146" deep, ....... ... ...

Cable Assembly .125 pin type double contact
plug—Cinch Cat. M-95. Connected to a two
wire rubber tubing and braided s 25
shield covering 24” long. ..... .

Radio Company

40 West South Street, Indianapolis 4, Ind.
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LBROOK High Quality AUDIO AMPlIFIER

Attractive small remote control console for maximum
convenience in operation and installation

ALL
TRIODES

For you who revel in fine music and abhor distortion—
over radio, television, phonograph—the BROOK all-
triode bigh quality AUDIO AMPLIFIER has been de-
veloped, after years of intensive engineering research.
Now you can have ‘'live” music in your own home . ,

clean . . . clear . . . bright music through any good
speaker. The use of triodes in all stages—together with
Brook designed transformers—means amplification at its
level best. For REALISM in critical music reproduction,
hear this finest of amplifiers at your Brook Dealer’s
NOw!

ALL
TRIODES

Model 1243-10 watts
FOR BEST RESULTS — BROOK GIVES

e Extremely High Volume Without Any Loss of Quality
o Brilliant, Clear Tone

e Separate Controls — Stepped for Bass and Treble

e Minimum Distortion

e Reduces Listening Fatigue

=7 Write JODAY for FREE Technical Bulletin and Detaxled Distortion /lnalys:s
Sales Agent %

BROOK ELECTRONICS, Inc.

Dept.EA-O,34 DeHart Place, Ehzabeth, N.J.

PERMANENT MAGNET FIELD

DYNAMOTORS—POWER SUPPLY:
POWER SUPPLY: EACH UNIT CONTAINS THE FOLLOWING
12 or 24 Volt DC input; out- PARTS WHICH MAY BE PURCHASED
put 275 Volt 110 MA.: 540 SEPARATELY:

Volt 50 MA. Completely fil-
tered und housed in meral 1—Dyn. 12/24 input; output 275 V 110 MA Sg 95

case, These units were orig- 1—Dyn. 12/24 input: output 500 V 50 M .95

inally used with MARK II 8§—.1 500 V' Ojl Tubular Cond......... 1.00

No. 19 rudm sets and_ cost 2.1 1000 V Oil Tubular Cond.. .50

0 Clovt. $150.00. The dyna- 515 MFD, 400 V DC Elect. Cond.. .. .80
motors will operate on 6 VI)C at approx. half the volt- 1—DPST 15 A. Toggle Switeh................ .40
age. thereby giving you a good motor for car shaver or 1751—'[)1‘ 20 A. Toggle Switch................ 1.00
AC-DC radio operation and a power supply for your % A F .30
mobile receiver from 6 Volt auto battery. This power 20
«upply contains all of the items listed in the column to s—Filamert & RF 1.00
the right. Rize: 8 H x 6” W x 10" D, Shipping 1—S8pare Brush Kit ... ............. ... ... 1.00

welght 362 ]b- (‘omplete unit—Order No.

Also—Resistors. Flugs, Panel Chassis. Cable.

- (ase, anid_Grill

WHIP ANTENNA EQUIPMENT
MAST BASES—INSULATED (PICTURED AT RIGHT)

A. MP-132—1” heavy coil spring, B. MP-22—Spring action direc- ,‘
27 insulator. Overall length: tion of bracket. 4” x 6” mount- ¥
11%" Weight: 2% Ibs.. $3.95 ing. Price ......... . ... $2.95 L

£.57—2" heavy coil spring, D. MP-48—2" heavy coil spring,
5" msululnr Price.. . ..$3.95 3” lnsulntor Price. .$2.95
E. MP-37—9" heavy coil spring. F. 47—-2” heavy
8” msulator Price .. $3.95 " insulntor. Frice. ..

BC-645-A TRANSCEIVER—ALSO
110 VOLT TRANSFORMER AND CHOKE

spring,
$5.05 T T —/— - A

MAST SECTIONS FOR ABOVE BASES:

Tubular steel. copper coated. painted. 3 foot sections,
13 Tube Transceiver ideal for conversion to 460 MC, serew- inF t¥pe. M8-53 can be used to make any length,
Frequency coverage 433 to 500 MC. With conversion MS-52-51-50-49 for taper. Any section....... 50¢ Ea.
instructions. I'tice—NEW and BOXED  ...$14.95 BAG ‘BG-56 t/carrying 5 sections................ 501

TRANSFORMER for BC-645-A—110 Volt 60 cycle in- DYNAMOTORS AND INVERTERS:
m" 0“"’"' 400 Volt 150 AA after filter. 12. 9, Write us_and tell vour reauirements.

and
4 amps and 5 V. 8 amps. No. l‘” -645 gs 9g We have hig stock to select from.

cuoxs 15 1ly. 150 MA. No. EH-616.
SELSYN TRANSMITTER & INDICATOR BC-223 TRANSMITTERS:

SYSTEM—Ideal for antenna dlrection indicator to re- WITH:
mote position. Complete with Autosyn Trans.. 37 1-81 One Tunint Unit
Indicator, Transformer, and instructions. Price $6.75 Three Tuning Units.
Autesyn Trans. only: Plug f/1-81: $1.00

CABLE—Power Sup. to ’1' ................. $1.75
SELSYN #V—110 V. 60 cycle C-78248 & instr. PE-125 Power Supply f/B(‘ 223 Trans.
3l L Prices: NEW.. ... $9.95 U'SED ... $7.95

SELSYN 2J1GI—With CAPS & instructions.
..................................... 33.00

FT 237 Mounting THase f/BC-604-603's:

TRANSFORMERS—110 Vo!t 60 Cycle Primaries:
Sec. 12 V. 1 amp...$L50 Sec. 24 V. 2 amps...$2.25

f/BC-681-643's. Prices: USED—S$7.00. T\‘F\\ S!J 95 :ec ;é ‘V\l(‘ al;)r‘)_ . 1.85 Bec. 24 V. 5 amn...sll’ .50
CABLE CO0-213—7 cond. #20 AWG; 2 cond. sep- ec. ;2\ Amps :

arately shielded within onter shield for all cond. Sec. 14-14 or 28 V. 7% or 15 amps.. -4 95

Insuiated. rubber covered, 35 ft. length....... $1.25 BC-1206 RECEIVER--5 Tubes. 24-98 VD(. 200-400
CABLE—4 Conductor, shlelded, 50 ft. length.. $2.00 KC. IF Freq. 135 KC. Size: 4"x4"x6”. LN...$6.95

Address Dept. RE » Prices F.O.B., Lima, Ohio » 25% Deposit on C.0.D.'s ¢ Minimum Order 32.00

FAIR RADIO SALES "./wiokio’

LIMA, OHIO
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ADMIRAL 30 SERIES CHASSIS

The a.f. output from the 30A, -B, -C,
and -D series TV chassis can be in-
creased by making the following
changes:

1. Remove R620, the 150,000-ohm re-
sistor, in the 4H1 (FM tuner) chassis.

2. Replace the 15,000-ohm ratio-de-
tector load resistors R219 and R220
with 27,000-ohm units.

3. Remove the 6AG5 r.f. amplifier
grid return from the arm of the con-
trast control and connect it to the june-
tion of R305 and R307. This fixes the
bias at approximately 1.25 volts and
increases the sensitivity. If the receiver
is located in an area where both strong
and weak signals are received, the con-
trast control may not operate correctly
on strong signals. If this happens, dis-
connect the video i.f. grid return from
the junction of R304 and R305 and
connect it to the arm of the contrast
control. The r.f. grid return should then
be moved to the junction of R304 and
R305.

4. Realign the ratio detector trans-
former.

5. Check the 6AU6’s in the audio i.f.
amplifier to make sure they are good.

6. Replace the 6K6-GT power ampli-
fiers with 6V6-GT’s.

These changes will increase the a.f.
sensitivity and output and are recom-
mended where the complaint is low
volume in fringe areas. However, it has
been found that some TV stations do
*not deviate more than 7 or 10 of the
permissible 25 ke; therefore their a.f.
output will be low. If the station is the
cause of low TV volume, these changes,
while improving the output, may not
produce more than room volume.
Admiral Radio Service Bulletin

INTERMITTENT PICTURE

If the picture on a TV receiver varies
in intensity or disappears intermit-
tently, look for arcing at the base of
the high-voltage rectifier socket. This
condition can best be checked in 2 dim
light. If arcing is noted, lengthen the
insulation path by bending the socket
prongs and coating them with service
cement or coil dope. Replace the socket
if eontinuous arecing has charred it.—
John L. Johnson

(This condition may exist at the
socket of the C-R tube, particularly in
sets using electrostatic deflection sys-
tems. The same remedy applies.—
FEditor)

STROMBERG-CARLSON TV-12

If the complaint is “no raster” with
the sound operating OK, check the
680,000-ohm, 1-watt resistor between
the 1B3 high-voltage rectifier and the
anode of the C-R tube. If this resistor
is open, replace it with a high-quality
unit. Check the 500-puf high-voltage
filter capacitor, because the voltage is
high when the load is removed by the
open resistor.—Wilbur J. Hantz

RADIO-ELECTRONICS for
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TV SIGNAL SUBSTITUTION

The problem of isolating a defeczive
stage in a TV receiver can be simpli-
fied by using another receiver as a sig-
nal source if both receivers have the
same intermediate frequency. A length
of 300-ohm transmission line and two
.01-uf capacitors are required.

Check power plug polarity to ground |
on both chassis if sets are transformer-
less.

Use one conductor of the transmission
line to connect the two chassis; connect
one capacitor to each end of the other
conductor. Tune the operating receiver
to a station, and connect one capacitor
to the output of the video amp]iﬁer.
Use the other capacitor as a probe and
feed this signal into the imput of the
video amplifier in the defective set. If
the video amplifier is good, you will get
the same picture on both sets, assum-
ing that the sweeps are in good order.
Proceed in a like manner to the front
end of the set or until the defective
stage is isolated.

The good receiver can be used as a
signal tracer by reversing the process.
—Rualph E. Hahn

SHORTED C-R TUBE

A 5BP4 cathode-ray tube, used in an
experimental TV receiver, developed a
large brilliant spot on one side of the
screen. Since this spot would not focus
or take modulation, we suspected the
tube. On checking it for interelement
continuity, we found a low-resistance
shunt between cathode and control grid.

Normally, this condition would have
meant discarding the tube; however, as
an experiment, we connected a 110-volit
d.c. supply across the shorted elements.
The foreign matter—whatever it was—
was quickly burned out, restoring the
tube to normal operating conditions—
David Gnessin

RCA 630TS AND SIMILAR SETS

If the picture cannot be locked in
with the horizontal hold control, check
the adjustment of the frequency con-
trol on the rear of the chassis. Set this
control so the picture is stable at both
extremes of the hold control after the
signal is momentarily removed and re-
stored.—Harry Ashby

TELEVISION RECEIVERS

A number of the smaller TV receiv-
ers use 6SN7’s or 12SN7’s in the sweep
and deflection circuits. In the event of
oscillator failure, try switching the
tubes between the sweep and deflection
circuits. A tube which will not work as
an oscillator may work as an amplifier.
This is an emergency measure, so the
defective tube should be replaced as
soon as possible—G. J. Macheak

HOWL IN TV RECEIVERS

If a set howls when a station is tuned
in, the trouble may be traced to a
microphonic high-frequency oscillator
tube which is affected by vibrations
from the speaker. Replace this tube
with one which is not microphonie, tak-
ing care to select one having similar
characteristics so the alignment will
not be disturbed.—William J. Wegge
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THESE BARGAINS!
 GET ON THE MAILING LIST « DROP US A CARD TODAY

B The R & M BI-MONTHLY BULLETIN
gives you the latest releases of rock-
bottom prices on choice TV and
Standard or Surplus Radio Equipment.

Stand Off 312"

INSULATORS 3%ac each

TV CONICAL STACKED DE LUXE

300 ohm; screw-type. 100 oo $2.75
A N T E N N A LI Jp—— $24.75
$‘l 3.29 300 ohm Chocolate Twin Lead
) [ T — $1.29 1000 ft. oo $9.95
Unexcelled—Good up to = -
125 miles for use with 5-ft. Steel Extension Masts et 75¢
4 212_5-01‘ SEO;OSSO%DASS?:CQN' 4-ft. Aluminum Extension Masts ........ T5¢
S— 12-ft. Heavy Duty Aluminum Mast $3.49
Ci
e )
All Band TV e

ANTENNA $5-29

Pre-assembled for
quick installation;
highly efficient, easy
to install; for 300
ohm sets. Less mast.

!

$26.50 value

BHIMNEY QUICK MOUNT $1.45

Steel, heavily plated. Two complete easily
mounted brackets supporting masts up
to 134” diam. All strap and hardware
included.

TV PICTURE

# TUBES
full year guarantee (mis-

use or mishandling excepted)

10BP-4 $24.75 | 10FP-4 $26.80
12LP-4 $34.40 | 16AP-4 $55.88

7ip-4  $16.88
12-KP-4 $36.45

Horiz. Deflection Output & High Voltage

TRANSFORMER

Reg. $6.90 R&M'S 53,29

wholesale PRICE

16-in.
TV deluxe KIT $163-50

Complete with 31
matched RCA tubes.

less picture tube

SPRAGUE CONDENSERS Kit as above, $197.50
MOLDED completely wired

less picture tube

8 DC V  Price -

Rugged, small M“:)l CGOO rllsc Build your own 1949 model television set
. heat resist ‘05 600 24c —and save! The kit is complete—major
Bize, heat resists 0005 6000 8lec components, all controls, all sockets and
ant, nom-inflam-  “"go0  gagn gro terminal strips mounted in place; ultra-
mable and com- '005 6000 S8lc simplified wiring diagrams furnished.
pletely insulated _6005 10000 90¢ RCA 13-channel front end tuner com-

pletely wired, aligned and tested; final
adjustments can be made without addi-
tional test equipment.

TERMS: F. O. B.

Arlington, Va.
Under $10—cash
with order. Over
$10—25¢% deposit,
bal. C.0.D.

R & M rabio company

2701 WILSON BLVD.

DEPT. E1l ARLINGTON, VA.
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These Men are Getting
PRACTICAL TRAINING

w RADIO-
TELEVISION

ON REAL
TELEVISION SETS
RADIO RECEIVERS
F.M. RECEIVERS

INnTHE GREAT COYN E

SHOPS OF

Big opportunities are waiting for men who know
the practical and technical end of Radio and Tele-
vision. That’s what you get at COYNE—besides
practical Shop Training in F.M., Electronics and
other branches of this giant field. Remember. Tele-
vision is the fastest growing opportunity field
today. and Radio is one of the biggest.

NOT “HOME STUDY” COURSES

All Coyne Training is given in our mamouth Chlcago
training shops. We do not teach by mail. You train
on actual equipment, under friendly instructors.
Previous experience unnecessary. Hundreds of firms
employ Coyne trained men.

OLDEST, LARGEST, BEST EQUIPPED
SCHOOL OF ITS KIND IN AMERICA

Come to the Great Shops of Coyne in Chicago.
Established 1899 —mnow in our 5ist Year. Fully
approved for G.I. training. Finance plan for non-
veterans.

MAIL COUPON FOR FIIEE BO0K

Send today for big new book
packed with large pictures
taken in Coyne Shops. No
obligation. No salesman
will call. Get the facts now!

Cov " E B. W. Cooke,

Pres.
ELECTRICAL,RADIO &
TELEVISION SCHOOL

S00 S. Pautina St., Dept. 10-8H
Chicago 12, lilinols
———————______
. COOKE, Pre:
(‘0\ NE Electrical, Rﬂdlo & Television School,
500 5. Paulina Street, Dept.1U-8H, Chicago 12, Iii.

! Send FREE BOOK and full details on Radio-
Television Course.

Try This One

OUTPUT TRANSFORMER CHECKS

To check the primary impedance of
an output transformer, connect a 400-
eycle signal generator, v.t.v.m., and
25,000-ohm variable resistor to the
transformer primary as shown in the
diagram. Load the secondary with a re-
sistor equal to the voice-coil impedance

RESISTOR TO MATCH SPHR VC

3
<
L
<
<

of the speaker you plan to use. Switch
the v.t.v.m. between points 1 and 2,
and adjust the variable resistor until
both readings are equal; then measure
the resistance between points 3 and 4.
The result is the primary impedance of
the transformer at 400 cycles.—G. F'.
Beard

NOTE TO CONSTRUCTORS

After completing a successful radio
or electronic project, make a note of all
operating voltages and currents. Should
the unit become defective, a comparison
of operating voltages will help localize
the defect. The same method can be ap-
plied to commercial equipment where
these measurements are not given in a
manual. The information may be kept
in a notebook or attached to the chassis.

If you record operating characteris-
tics, repairs can be made with simpler
equipment than would be required if
voltage and current measurements were
unavailable.—Gerald Samkofsky, W2Y-
SF

TUNER FOR PA AMPLIFIER

Many PA amplifiers can be used to
receive signals from strong loecal sta-
tions with the addition of a broadcast

BC ANT COIL
MICA CAP-SEE TEXT

Jd
I—O v—"01

& MIKE PLUG

TUNING CAP >

IST AF AMPL 2-SMH 1 6aip OF

i

OPTIONAL -
| SEE TEXT

.|}..

coil, tuning ecapacitor, mica capacitor,
and a microphone plug, connected as
shown. In this system, the first stage
of the amplifier becomes a grid-leak de-
tector. The mica capacitor should have
a high a.f. and low r.f. reactance com-
pared to the resistance of the grid re-
sistor in the first a.f. stage of the am-
plifier. Experiment with values between
50 and 250 puf for best results.—
Charles Erwin Cohn.

(The tuner may be improved by con-
necting a 2.5-mh r.f. choke and plate
bypass capacitor as shown. The capaci-
tor should be between .001 and .002 uf
for triode amplifiers and 250 to 500 unf
where the first stage is a pentode.—
Editor.)
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SUPPLIES 1 to 20 AMPS
6 Volts DC, Continuous Duty

L.
L4
*
L.
L3
L.
-
1.4
-
L
L
-
-

Patent Pending

Conduction Cooling
Increases Rectifier
Power Rating 112 Times

New Electro Model “B” costs no
more than the conventional type.
Completely different application
of selenium rectifiers aided by
conduction cooling, dissipates over
3 times the heat. The Electro
Model “B” has proved itself the
most efficient direct current source
of power known. Gives instant
readings, and offers ample powet
to operate any receiver. Peak in-
stantaneous current rating of 35
amperes (from 50 to 60 cycle
115 volt power source), permits
operation of two receivers with
push button solenoids.

APPLICATIONS
Test or operate auto radios, re-
lays, telephone circuits, laboratory
instruments and many other low
voltage requirements.

ONLY ELECTRO HAS

ALL THESE FEATURES

% 1 to 20 amperes at 6 volts con-
tinuous duty

% Damped volt and ammeters
(no wiggling) voltmeter 3%
accuracy

% Less than 3% A.C.rippleorhum
% Heavy duty selenium rectifiers

% 8 heavy duty power tap ad-
justments

% Heavy duty transformer and
choke

% 6000 mfd. filter condenser

UNMATCHED NET PRICE $43.50
See Your Distrilutor or Write To

;...........ﬁ..............................

-

ELECTRONIC EQUIPMENT

Pioneer Manufacturers of Battery Eliminators

ELECTRO PRODUCTS LABORATORIES
4507 N. RAVENSWOOD AVENUE, CHICAGO 40, ILL.

RADIO-ELECTRONICS for
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SWITCHES AND CIRCUIT
BREAKERS -
Heinemann clrcult breakers
11015 @aMP. e e e 1.4§
110-20 amp. .
110-5 amp.

Alrcraft ckt. breakers 24V.-20 amp.
amp.-—~AN 3160—Square D Co.____$1.49

DPST 30 amp. toggle switch—bakelite

CABE e .39
DPDT 110V. slide switch_ .19
DPDT Toggle switch.______ .39
RELAYS
Potter & Brumfield OVERLOAD relay
relay No. 1 is 5000 ohms, coil
current 10 ma., relay No. 2 is 110V-
60 cy. Ac coll. SPDT_ .. ______.__ $1.95
Telephone type, plate sensitive relay-
7000 ohm, SPDT_ oo cmcmeaan 1.95
Plate sensitive relay—5000 ohm coll
contact DPST ________ . __ __...._. 1.49

BK322-K relay—used In conjunction
with SCR-269-F—contalns 28V step
relay, 5 deck, 6 pos. awitch~~12V-
DPST

RESISTORS and RHEOSTATS
POWER RHEOSTATS—25W-25 ohm—

1 amp. max. . __________ $ .69
POWER RHEOSTATS—25W-25 ohm—

1.7 amp. max..___.______ .95
75,000 ohm, 200W. bleeder .95
11,296 ohm, 100W. bleeder, IRC type

tapped at 750-23-23.7500-3000 ___. .49
1 Meg. multiplier, 1% tolerance______ .89
Thyrite discharge resistor type 5F

HE 130V AC/DC ___________._____ .95
100 assorted 14 watt reslstors (n

popular slizes ___.______________._. 1.49

SILVER CERAMIC CONDENSERS
500 W.V.D.C. 10c ea. 12 for.$1.00
Available capaclty (MFFD’s), 2, 3, 4, 5,
7, 8, 815, 10, 11, 12, 15, 24, 25, -30, 40,
100, 120, 125, 140, 232, 350, 375, 400, 470,
45, 50, 51, dual 60, 70, 72, 75, 80, 81, 95,
600, 1000 and 5000.

CAPACITORS
2MFD-6000 V. paper oll type_____.__$8.95
2MFD-7600 V. paper oll type_
1MFD-5000 V. paper oll type_
1MFD-6000 V. paper oll type_______ 4.95
.1 MFD-7000 \\/I Sprague tubulars_-_ 1.95

2 MFD-1000 V._______________ .89
1 MFD-1000 Vv .- 44
8 MFD-600 V._ .95
4 MFD-600 .69
2 MFD-600 .49

20 MFD-2500VDC PK. Type No. 775,
65W. Sec.-PHOTOFLASH _________
32 MFD-2500vDC PK. WNo. 777,
100W. Sec.-PHOTOFLASH ________ 14.95
.01 MFD B00OV, 16-20 Amps. Aerovox
c

mica L$-217—1000-3000 KC_______ 4.95
.002 MFD-3000 VDC Mlcaccoo . ... .6
3x. 05 300VDC round can 1”/x17,

_______________________ Doz.
50- 30 MFD. 150V. tubutar electroly-
tics, well known brands. 49

.008 Buffer 1600-V
Assorted micas____

VARIABLE CAPACITORS
5 Gang varlable, approx. 50 MMFD
per sect.—Individual air tuned pad-
ders—18 to 1 vernler drive—shiel-
ded -$1.95
6 Gang varlable—sllver p 5
1: 350 MMFD, sects. 2, 4, 5:
60 MMFD, sect. 6: 80 MMFD____
BUTTERFLY WAVEMETER ANB
OSCILLATOR CONDENSERS
TN-2A 106-300 MC Antenna conden-

ser—with acorn socket__.__.._______ $3.95
TN-20 76-300 MC oscillator_________ 3.95
TN-3A 300-1000 MC Detector {(uses

1N29 XTAL _____________ . _____ 2.95

TN-30 135-485 MC O,clllator

TN 300-1000 MC osciliator (uses
368AS doorknob tube) ___________ 3.95

Ceramic sllver padderc—dual 3 to 12

MMFD.or 3 to 20 MMFD ______.. .19
Ceramlc  mica padder—nlngle 0
MMFD per doz .50 |

TRANSFORMERS
MODULATION & DRIVER XFMRS-
RC 1206 mod. xfmr., 815 class AB2,
56W. audio. RC1205 driver xfmr.
6SN7 to 815, class AB-2 (com-
panion to RC 1206). Both units for
only e iee e emmem $4.95
sCOPE XFMR.—pri. 110V-60 cy.,
sec. 4000V. at 10 ma., 6x4x3l,p”__ 3.95
AUDIO 0OSC. XFMR, with FEED-
BACK and OUTPUT windings____ .95
IF XFMR-5 MC with air trimmer.im.
pedence coupled, mounted in Alum.
shield can .. .95
DISCRIMINATOR XFMR. to match
{F xfmr. above _______ . _____.._.. .95
FILAMENT XFMR. pri. 110-60 cy.,
sec. 4 volts at 16 amps. and 2.5
volts at 1.75 amps. INSULATED
FOR 5000 volts. ldeal for 2x2 and
826 tubes. Herr ctically sealed,
6x3Voxdlp” _ . 1.95
IF XFMR., 30 MC, silver slugged_. .35
500 ohm to GRID matching xfmr.
No. 81749 (used with T-17 mike)__ .69

TUBES
304TL—Ildeal for 1 KW flnal, induc-
tlon heater or dielectric heater.
Efficlent operation at 1500-3000 V.
—typlcal operation 2500V. at 400

CATHODE RAY TUBES

3AP1 $2.9¢
3IBP1 2.95
SFP7 2.95
7BP7 3.95
ILP7 4.95
5BP1 2.75
5GP1 5.95
3GP1 3.50

CE PHOTOCELL—for use In projec-
tors or burglar alarm ___________ .95
PHOTOFLASH TUBE 12,000,000 I|u-
mens output. Ignition coil included
on back of bulb. 10,000 filashes-

diagrams furnished on request_..__ 5.95
Complete Photoflash kits—Write for
information

Complete Stock of GE Photoflash Tubes

PLUGS AND CONNECTORS

AN-3102:24-3P SK-C16-326
PL-Q65 SK-C16-23—

AN-3106-36-1S Va AC-AN
AN-3108-36-15S M-359-A
AN-3108-28-28 AN-3100-32-6P
PL-QT7 10H-529
AN-3106-24-2S AN-3057-24

AN-3106-28-2P AN-3102-148-1P

AN-3057-16 PL-147
AN-3057-8 AN-3106-32-1018
UG-21/U AN-3102-18-208
PL-Q171-10H /414 U-16/
AN-3108-148-28 PL-112
AN-3102-148-2S PL-118
AN-3108-40-1S AN-3102-20-27P
PL-182-10H/258-S MC-136
AN-3108-22-17P ARC-9589

AN-3108-24-19P

AN-3106-22-1S

AN-3102-18-58
2255-26

AN-3102-22-14P
AN-3102-14S8-75
AN-3106-18-12S8

AN-3106-16S-1P
PL-419

AN-3057-§
AN-3106-18-8% AN-3102-36-8P

45 ¢ each

BUILD YOUR OWN GEIGER COUNTER.
Detects both Beta and Gamma rays.
All  parts, batteries, diagrams and
instructions, nothing else to buy. This
is the famous 49'er Geiger Counter..
as described in ss:gp;.o Radio Electronics.’

DETROLA RECORD CHANGER, au-
tomatic changer for 12 10”7 or 10
12” records ______________________ 9.95

AIRCRAFT COMPONENTS

A5 SPERRY DIREC. GYRO, part No.
656029-115V., 400- ¢y., 3 ph._.___ $9.95
MK 18 Eastman Kodak gunsight.__ 2.95

MK 4 Bank and Climbgyro control
head for MK 4 autopilot____._____ 9,35
A 5 Autooilot Servel, 100 Ib. max... %55

RADIO RADAR

RCVRS-XMTRS-COMPONENTS
BC 223 AX Transmitter—BRAND NEW—
801 osclllators and 801 PA’s, (2) 46
mods. & (1) 46 speech amp. 4 xtal
freqs. and master osc. on selector
switch—tone wvolce or CW mod., 10-30
W. output. ldeal for 80 meter band.
Complete with 2 coils TU 17A 2000-3000
ke, TU-26 3500-5250 kc.—black crackle
case. Two extra cases to store colls.
Freq. chart and tubes incl., packed ln
orig. cases, less xtals._________. $39

BC-702 A HIGH FREQ. RADAR XTMR.
(4) 2x2 tubes; squirrel cage blower, 12-
24V.; 25MA, 2” meter; 02-8000V cond.;
(2) .01-500Vv conds.; .001-9500V.
€ONd.  mm e ne e $14.95

BC-AR230 TRANSMITTER with 4 tubes
and RF ammeter.

BC-AL229 RECEIVER with 6 tubes—aire
craft equipment, both units__._____ $9.95

T85/APT-5 UHF NOISE-MODULATED
JAMMING XTMR—With these tubes:
(2) 6AC7, (1) 6L6, (2) 829, (1) 931A,
(1) 6AG7, (1) 522 blower.cooled UHF
oscillator tube. This unit contains a
lecher-line tuned cavity, with tynable
plate, grid, and cathode lines. Lechgps
tine settings are read directly In €M on
front pane! with veeder type counters.
Neon resonance Indicator. Fllaments
operate from 115 VAC. No plate supply,
Packed in orig. case with Instruction
book. Wt. 118 Ibs._____________.. $95.00

BC-375 XTMR TUNING UNIT—Approx.
65 MMFD cond., coils, RF chokes, dials,
assorted micas, 25WVDC and many other
parts

ARR7 AIRBORNE HALLICRAFTER
VERSION OF S§X.28A--Search rcvr.,
compjete with tubes, less power supply,
in sealed cases. - ... $129.00

BC-620A-TRANSSEIVER — 20-27.9 MC,
dual channels, built-in fil. and plate
meters, with tubes as follows: (4)
1LNS5, (1LC6, (1) 1LH4, (2) 1291, (4)
1299, (1) 1294—Ildeal for use between
boats, vehicles, etc. Used, In good con-
dition, less power supply. Wt. 38 Ibs.
Complete with carrying case and dia-
grams.

GE CONTROL BC-1103—Contains fuse
F301, indic. lamps 1301, 1301A, recep-
tacies as follows: 3 pole Russel] Stole
No. 6852, 2 pole Hart and He§leman
No. F7723, 4 pole Russell Stole No.
8087. Also relay 120V., 60a Struthers-
Dunn No. AS8X1, Switch, Allen-Brad-
ley cat. 2AS, and 250V. 10 amp. Inter-
fock -- S $4.95

SCR-625 Mine Detector, used——._-- $39.50

=

METERS and INDICATORS
Remote position indicator—I-82, 6-12V,
400 cy., 5” indlcator with 0-360 degree
dial o __.___ $4:95
Azimuth control MN-52H-360 degree dial—
60 to 1 ratio crank control—ideal for
antenna rotating indicator, used._.$ .49
Meter—3!2” cross pointer. Two 200 micro-
amp movements, brand new_______ $2.95
METER, type DO-41, 0-1 mil. movement,
Bcgles 0-5 DC Kilo V. and 0-10MA

MISCELLANEOUS
BN IFF Antenna duplexer, 156-157
MC

BN IFF non directional doughnut an- 5.5
Vorags REGULATOR, carbon pile,
magnetic type, coil current 105 ma.-

max. 5 amps at 18.25 volts______ .95
THERMOSTAT, normally opens at
95 deg. F., No. F85-1/H5 ________ 49

BLOWER, 400 cy., 115 Volits Type
FL, style No. 1 171145C, 6700 RPM,
Westinghouse _______________._____ 1.95

BLOWER, squirrel cage, 110/60 cy.
AC, 2” outlet, silent oil lite bearing

motor, with mtg. bracket.________ 7.95
Eclipse 24 V. carbon plle type, GE
Volitage REGULATOR, brand new,

Co.,, 2V bse o __ .95

Catalog

Free

HERSHEL RADIO CO.

DEPT. 'R
5249 GRAND RIVER
All orders F.O.B. Detroit—Minimum order $2.00—Michigan customers
add 3% sales tax—20% payment must accompany all orders.

JE. 12
DETROIT 8, MICHIGAN

JANUARY,

1950
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~WANTED

GOOD LOOKING OLD CONSOLES
THAT NEED A NEW "HEART"

install an

ESPEY AM/FM CHASSIS

and your favorite console is "right-up-to-date™

I-IIIIIIIIIIIIIIIIIIZ

Roted on excellent in-
strument by America's

foremost  electronic
engineers. Fully [i-
censed under RCA pat-

ents. The photo shows
the Espey Model 511,
supplied reody to ploy.
Equipped with tubes,
ontenno, speaker and
all necessary hordware
for mounting.

ATTENTION SERVICEMEN—Did you know there ore over 19
million consoles waiting to hove a modern AM/FM chossis
instolled? Here is o gigontic soles morket just waiting for you
to develop. Send for Espey Bulletin 19 million customers™. It
will tell you how to make real moneyl

Makers of fine radios since 1928,
Write for literature - 1 %

RC for complete spec- i

ifications on Model 2 e v ]
511 and others ACTURING COMPANY, INC,
: 52 T2nd STREEE, WEW YOEK I0, N ¥

EMPIRE STATE FEDERATION MEETS

The Empire State Federation of Radio Technicians
(ESFETA) held their regular meeting at Rochester, N, Y.
November 13, 1949. Representatives from eight of the ten
affiliated organizations were present.

Final amendments and corrections on the Federation’s
constitution and by-laws were approved and the secretary,
Wayne Shaw, authorized to approve any further minor
corrections.

Max Liebowitz reported on the progress of the New York
City check-up campaign. Distributors, he reported, gener-
ally felt that a less busy month should be selected. The
meeting concurred, and suggested February or August.

Other routine business included a report on the trends
among organized radio technicians in Pennsylvania and
discussion of local organization activities. The meeting
adjourned till the annual meeting which will be held early
in April.

NEW YORK HAS STATE-WIDE LECTURE COURSE

Empire State Federation of Electronic Technicians Asso-
ciations reports an excellent reaction to the first of their
series of 16 television lectures for New York State techni-
cians, which began Sept. 7 (RADIO-ELECTRONICS, November,
page 84). Four locations were chosen for the lectures,
New York City, Poughkeepsie, Binghamton-Endicott, and
Rochester, at each of which points all 16 lectures are being
heard. The tables below list the subjects covered by lectures
still to be delivered, the sponsoring company in each of the
locations, and the date of presentation at each of the four
lecture points.

Lecture No. Subject Lecture No. Subject
7 Picture tubes. 12 Sweep generators.
8 Sync and sweep circuits; 13  Alignment.

a.f.c. .
9 High-voltage circuits. 14 Insta‘ll‘atlon.
10 Oscilloscopes. 15  Servicing.
Projectiorﬂrstems. 16 Examination.

A Great All-Triod '
Amplifier i
Kit o

LECTURE SCHEDULE

Engineered to Sun Radio’s own 8

Lecture Binghampton-
No. New York City Poughkeepsie Endicott Rochester
December 7 December 14 January 3 January 9
7 Allen B. DuMont | Allen B. DuMont | Allen B. DuMont | Allen B. DuMont
Labs., Inc. Labs., Inec. Labs., Inc. Labs., Inc.
$ 42 > 50 January 4 January 11 January 17 January 23

Precision Inst.

Precision Inst. | Motorola, Inc. Motorola, Inec.

rigid specifications. From de-

: : ’ January 18 January 25 January 31 February 13
sign puthhigIé) y OCF9 ‘I:JSAUSLgNPES Beta Electronics | Beta Electronics | Precision Appa- | Precision Appa-
RESEARCH, e - 9 Company Company ratus Co., Inc. ratus Co., Inc.
TON, N. ]. (Bulletin #31). Clear, A
rich, full, brilliant High Fidelity _ February 1 _ February 8 _February 14 _February 27
at a low, low price. Hickok Elec. Hickok Elec. Hickok Elec. Hickok Elec.

’ 10 Inst. Co. Inst. Co. Inst. Co. Inst. Co.

Flat frequency response from 20 to 15,000 D - 1
g:;lfs &;i%b_)'“%ft;’;g:: _legs; c:[tbmn'l‘i.bseqs,: February 15 February 22 February 28 March 13
1 -I:S.SC'I 2 - 6SN7, 1 - 6J5, 2 - 6B4G —r Allen B. DuMont | Allen B. DuMont | Allen B. DuMont | Allen B. DuMont

? ? ’

1 - 5U4Grectifier. Complete with punched 11 Labs., Inc. Labs., Inc. Labs., Inc. Labs., Inec.
chassis, hardware, wire, all components, [ N T
clear'in,structions, pictorial and schematic Mqrch 1 March 8 March 14 March 27
diagrams, $42.50. Coastwise Coastwise General General
Laboratory wired and tested, ready to 12 Electronics Co. Electronics Co. Electric Co. Electric Co.
use, $69.50. - . . -

i March 15 March 22 April 4 April 10
(c)rf::l: t:: :’;o?;;,n aoi::::e;:;rh;g;x; f,‘,‘,“oun?ﬂ‘,’ 13 Kay Electric Co. | Kay Electric Co. | Kay Electric Co. | Kay Electric Co.

send 25% with COD orders. Also write us : o ; - P
for our new 68 page booklet - catalog on .Apnl 5 _Aprl] 12 ‘Apl'll 18 .Apl‘ll £z
high-fidelity equipment. 14 Service Magazine | Service Magazine | Service Magazine | Service Magazine

= April 19 April 26 May 2 May 8
Allen B. DuMont | Allen B. DuMont | Allen B. DuMont | Allen B. DuMont
15 Labs., Inc. Labs., Inc. Labs., Inc. Labs., Ine.
asp ELEC C O - e i B
g May 3 May 10 May 16 May 22
122-123 DUANE 16 Examination Examination Examination Examination

MNEW

YORK 7. N. Y.

RADIO-ELECTRONICS for
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it's ALLIED for

hallicrafters!

hallicrafters SX-71 Communications Receiver

The new top-performing communications receiver at amaz-
ingly moderate cost! Designed especially for the discriminat-
ing Amateur and SWL fan. Covers five full bands: 538-1650
ke; 1600-4800 ke; 4.6—13.5 mc; 12.5-35 me; 46-56 mc. Fea-
tures double conversion superhet circuit, high image rejec-
tion, razor-sharp selectivity, extremely high sensitivity. In-
cludes: full electrical bandspread; tuned RF stage, 3-step
crystal filter; built-in NBFM adapter; automatic noise
limiter; calibrated *“S” meter; BFC pitch; tone control;
extra-wide-vision dials; 3-watt communications-peaked audio;
temperature compensation; universal antenna input. In satin-
black steel cabinet; 1814 x 735 x 12”". Complete with 11 tubes,
rectifier and regulator. For 105-125 volts, 50-60 cycles. Shpg.

wt., 33 lbs.
97-506. SX-71, less speaker. Only. .. .. ... ... ... .. $]7950
$17.95 down, $14.27 monthly for 12 months
97-786. R-44B matching speaker. Shpg. wt., 19 1bs. Only $24.50
hallicrafters
$-40A

All-Wave
Receiver

onLy *g8 90

down

A

Popularly-priced Hallicrafters communications receiver,
packed with advanced features. Covers 550 ke to 43 mc in 4
bands. Highlights include: full electrical bandspread; inertia
flywheel tuning; calibrated main dial; automatic noise limiter;
adjustable pitch BFO; standby switch; code-phone switch;
headphone jack; shock-mounted speaker; separate sensitivity
and volume controls; 3-position tone control. All tubes in-
cluded. In handsome all-steel cabinet, 1814’ x 9’' x 11"’. For
105-125 volts, 50-60 cycles AC. Shpg. wt., 32 lbs.

$7995

97-546. Hallicrafters S-40A Receiver. Only. . ... ...
$8.00 down, $6.36 monthly for 12 months

(ALL PRICES NET F. O. B. CHICAGO)

ALLIED RADIO

Everything in Radio, TV & Electronics

JANUARY 1950

1333

Send for Your
Copy of the
196-Page 1950

ALLIED CATALOG!

Get the o.nly complete Radio Buying Guide! Iy's
used daily by thousands of expert service-

men, engineers, amateurs,
ers. and experimenters. Get every buying
cdv.anfcge at ALLIED: widest selection of
equipment at money-saving low prices —
speedy, expert shipment — personal attention
——complete satisfaction on every order. Get

soundmen, build-

your latest ALLIED Catalog today —use hand
coupon below! "

GET IT Now!

hallicrafters $-38A
the Super-Value
All-Wave Receiver

The all-star, all-wave value that amazes even the experts.
Covers 4 full wave bands, continuous range from 540 k¢ to
32 mc. Features: full electrical bandspread; Band Selector;
Voice-Code switch; Speaker-headphones switch; Standby-
receive switch, latest PM speaker. In handsome furniture-
steel cabinet, 127 x 735 x 7Y4’". Complete with all tubes. For
105-125 volts DC, or 40-60 cycles AC. Shpg. wt., 15 1bs.

97-508. Model S-38A Receiver. Only

S-72 All-Wave Portable

The DeLuxe portable! Covers 4
bands: 540-1600 ke, 1500-4400
ke, 4.3-13 mc, and 12-31 me.
Has built-in loop for standard
broadcast and 27’ whip for
short wave. Automatic Noise
Limiter; sensitivity control;
AVC; BFO; main and fine tun-
ing controls; tone control; phone
jack. Brown leatherette-
covered cabinet, 14 x 1214 x
7Y4". For 105-125 volts DC,
or 60 cycles AC, or self-con-
tained batteries. Complete with
tubes, less batteries. Shpg. wt.,

16 lbs.
97-505. S-72 Portable. Only. ... 37 995

$8.00 down, $6.36 monthly for 12 months
80-585. Battery Pack.Only. ... .. ... $3.85

ONLY
$Q oo
8down

l---------------------- - ;
! ALUED RADIO CORP., Dept 2-AA-O :
1 233 W. Jackson Bivd,, Chicago 7, lllinois '
1 [] Send FREE ALLIED Catalog g
! [ Enter order for Hallicrafters Model. .. .. .. .. :
= Enclosed $. . [J Full Payment i
H 0 Part Payment (Bal. C.0.D.) 1
1 O Send ALLIED Easy Payment details and order blank 1
1 1
: Name. . . Back 5, ol e S5 o ¢ weonens alheserersress & 1o £emeome merer B reiore :
1 1
: AAIReSs . « mpeirmmm e ornags - [Svle BISE BT « -6's's DB 5 T6 b e AE AL RIS :
’ []
: City. Zore........ State. . ..... :

S D ) e N D D e ) e W e e e e e all
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 OHMITE

RESISTOR \7

ALL-PLASTIC CABINETS

14 Watt Little Devil Assortment, Toler-
ance *10¢ . Stock No. CAB-1, $12.50
1-Watt Little Devil Assortment, Toler-
ance *=10%,. Stock No. CAB-2, $18.75

NO CHARGE FOR CABINETS

It’s easy to find the right resistor
... fast . . . in these handy, hand-
some, all-plastic OHMITE cabinets.
Compact—only 9" x 514" x 434" —
each one has 40 compartments. fac-
tory packed with a carefully selected
serviceman’s assortment of 125
individually marked *‘Little
Devil” resistors, either 15
watt or 1 watt, in the 40
values from 10 ohms to
10 megohms most {re-
quently used. And,
you pay only the
regular price of

LITTLE

theresistors.. . DEVIL
nothing extra Composition
for cabinets. Resistors

See Your Distributor

BROWN DEVIL

' Vitreous Enameled Resistors

i

A favorite with service-
men. Easily mounted
by its tinned wire leads.
In sizes 5, 10, and 20

o watts. Tol. =109,

| DIVIDOHM |
 Adjustable
Resistors

Vitreous enameled.
10 to 200 Watts. Ideal for
securing odd resistance values.

| OHMITE MANUFACTURING CO.

4894 Flournoy Street ® Chicago 44, [Il.
,éye/ (zyéz‘ wihh

OHMITE

Reg. U.5, Pat. Off.
RHEOSTATS « RESISTORS * TAP SWITCHES

PLAQUE TO JOHN RIDER
FROM N.Y. TECHNICIANS

A plaque was presented to John F.
Rider by the Empire State Federation
of Electronic Service Technicians As-
sociations, at a banquet in Rochester,
N. Y., November 12. The banquet was
held under the joint auspices of the
Rochester Radio Technicians Guild and
the ESFETA, and was attended by a
large number of technicians from the
Rochester area, as well as by ESFETA
delegates to the November 13 meeting.

The award was given in recognition
of Mr. Rider’s work in breaking ground
for the Federation’s winter lecture
course, and for his patience and good
humor in the face of finding himself
the unintended “trouble-shooter” of all
the preliminary roughnesses and or-
ganizational difficulties of the lecture
series. The presentation was made by
Dave Liebowitz, 10-year-old son of
ESFETA’s president. g

TELEVISION SCHOOL

The Radio Servicemen’s Association
of Luzerne County, Wilkes-Barre, Pa.,
is running a television school every
Friday evening under the direction of
Ed Lukas, one of its members. Aver-
age attendance at last reports was
about 40. There is as yet no television
in Wilkes-Barre, but members of
RSALC intend to be ready for it when
it comes.

OFFICERS ELECTED

The following officers were elected
at the annual meeting of the Whaling
City Chapter of the Radio Technicians’
Guild of New England in Bedford,
Mass.: John Tavares, president; Al
Gagnon, vice-president; J. L. Shepley,
secretary; J. Sumner, treasurer; Louis
Senra, sergeant-at-arms; and Frank
Cambra, librarian. A board of direc-
tors for the next year was also elected
at the meeting.

VANCOUVER CONVENTION

Vancouver chapter of the Associated
Radio Technicians of British Columbia
held a convention on October 12 at the
Stanley Park Pavilion. Lecturers were
Miles Green of B. C. Laboratories Co.,
Ltd. (on telephone, FM, and microwave
techniques), Don Hinges of Electronic
Laboratories of Canada (on TV re-
ceiver design and TV conditions in
Vancouver), Wilf Munton (on running
a service business), and Nick Foster
of the Edison Vocational Schools in
Seattle (on TV installation and serv-
ice). Mr. Foster received an honorary
membership in the association for his
work in its behalf. K. P. Caples, re-
gional director of CBC, spoke to the
convention about CBC programs. Job-
bers’ displays and demonstrations were
part of the meeting, as was a party
with entertainment.
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TELEVISION

® MFGS.—DISTRIBUTORS
INSTALLERS! !!
We Manufacture
300 OHM TV TWIN
LEAD TRANSMISSION WIRE

- AT THE WORLD'S
LOWEST PRICES ! !!

® We supply over 509, of all
Twin Lead used in the
Metropolitan Area

WRITE FOR QUANTITY
PRICES TODAY!!!

JERSEY SPECIALTY CO.

| able tapes from beglnner’s alphabet

Little Falls, N. J.
Phones: L.F. 4-0784-1258

GREYLOCK RADIO TUBE BARGAINS!

GT. Glass and Miniature Types

6SA7GT 12AU6
—

12AU7
6SK7GT 12ABGT
65Q7GT 12J5GT

Y 1US 6BA7 gU7G_  25L6GT
: 3A4 6BEE GVGGT  25Z6GT
3Q4 BH 11773
6AGS 6J6 6X5GT per 100 asstd.

Also available in smailer quantities at 39¢ each.

SPEAKER SPECIALS!
37, 4”. or 5”7 PM. less output. Alnico
EX S B I 97c
In cartons of 30. each........87¢c
67 x 87 Oval PM. Alnico 5. 3.18 oz.
.5¢

magnet, each ........... $2.59
In cartons of 24. each ...... $2.39
TERMS: Net C.0.D.. F.0.B. NYC.

MINIMUM ORDER $10.00.
Wriie for terrific CR tube prices and Bargain Catalog C 12

Greylock Electronics Supply Co.

30 Church Street ’

Qew York 7, N. Y. §

OUTSTANDING VALUES!

3 TUBE PHONO
AMPLIFIER

Completely

wired,

Volume

& Tone "

Controls

Set of Tubes for above ..... .. ... ... ....... $1.25
5”7 PM Speaker . ......... ... ............... 1.15
6” PM Speaker . ......... . ... ... 1.55
50L6 Output Transfermer DG 0 WG O IC . .35
Pickup and Hardware .. o wanim 1.79

All prices F.O.B. New York
25% Deposit required on o/l C.O0.D. Orders
Write Dept. RE1 for Descriptive Literature

THE ROSE COMPANY - 98 Park Place
{Corner Greenwich Street) New York 7, N. Y.

EASY TO LEARN CODE

It is easy to learn or increase speed
with an Instructograph Code Teacher.
Aftords the quickest and most prac-
tical method yet developed. For be-
ginners or advanced students. Avail-

to typical messages on all subjects.
Speed range 5 to 40 W
ready—no

PM, Always {48
=
H
ENDORSED BY THOUSANDS!
The Instructograph Code Teacher Y
literally takes the place of an oper-
ator-instructor and enables anyone to =
learn and master_ code without fur-
ther assistance. Thousands of successful operators nave
*acquired the code’’ with the Instructograph System.
Write today for convenient rental and purchase plans.

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RC, Chicago 40, III,

RADIO-ELECTRONICS for
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SELENIUM RE[‘TIFIEBS

and Radic applications always specify
SELETRON Selenium Rectifiers.

Max. Input Voltage RMS: 130 V.
Max. Peak Inv. Voltage: 380 V.
Approx. Rectifier Drop: 5 V.

Write Dept. RS-24 for Bulletin!

LETRON DIVISION

@ RADIO RECI:PTOR COMPANY,

INC. RR
Since 1932 in Radieo and Electronics

Maln Office & Facteryt 84 Marth 5th $i., Breekiyn-11, N, V. @ Sales Department: (250 Wast 19th $1., New York 04, . V.

RADIO-ELECTRONICS
MAGAZINE LIBRARY

INGENIOUS, CUSTOM-~BUILT 0 )

STORAGE FILE. .. Another

WALTER ASHE
each plus 6¢ eoch to cover
packing ond postoge (any-

Value Scoap!
where in U. S.)

Holds 12 complete issues of
magazine in its present 82 to
98 page size. Measures
12" x 85" x 238"

Mc:de of high quality Kraft
fibre boord, printed and
constructed to look like a
Buckram -bound book. Af-
fords neat, orderly, flick-of-
the-finger convenience. Han-
dy Reference Index, printed
on back, records the location
of selected articles, wiring
diagrams, etc. At the low
price you’ll want several of
these serviceable, attractive
Magazine Libraries.

immediate

ell.very
REE
RADIO CO. [
1125 PINE ST.» ST.LOUIS 1, MO. IPTCAPE

JANUARY,

1950

For dependable service in all Electronic |

Model No.
5M4 SMi SPI 5R1 Qi 88l
Plate Size
1” sq. 17 sq. 1" arx1%” 1%"se. 27 sq.
|
Max. D.C. Qutput Current
75 MA. 00 MA. (50 MA. 200 MA. 250 MA. 500 MA.

Order now for |

135
AMPHENOL ANTENNA

SINGLE BAY
INLINE
TV ANTENNA
Model No. 114-005
With Twin-Lead
Model No. 114-009
Without Twin-Lead

TWO-BAY
INLINE
TV ANTENNA
Model No. 114-302
No. 114.301 is o conversion
kit which builds o single bay
into a stacked array.

PROVED SUPERIORITY OF
PERFORMANCE IN LABORATORY
MEASUREMENTS AND FIELD TESTS

It's cheaper to provide the Best Picture — that's
what people want and expect from their TV sets.
Giving them the best, first, saves a lot of call back
time.

You're in with an Amphenol INLINE Antenna—
You're in the good graces of the set owners — you're
in at greater profit — you're in for all time. It's too ex-.
pensive to make installation mistakes — it's unprofit-
able to have to change antennas as new transmitters
are added — or to be called for orienting against ghosts
— be right the first time, see that your customers "Buy
their Eventual Antenna FIRST".

Leading Distributors Feature the
AMPHENOL ANTENNA

wwWwW americanradiohistorv com
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ELECTRONIC LITERATURE

Any or all of these catalogs, bulletins,
and periodicals are available to you if you
write to us on your letterhead {do not use
postcards) and request them by number.
It is necessary to send only the number of
item you want. We will forward the request
to the manufacturers, who in turn will send
the literature directly to you. This offer
void after six months.

SAVE WITH SOVEREIGN!

$ 5 [] THE ‘‘ALL PURPOSE’’

TELEVISION KIT

'Iou Y 121/211 1 16“

MONEY BACK GUARANTEE

FEATURING

) Latest 'rype of Circuits
atic Gain contr
Pncture lnd Sound Automatically Locked

JV-I—RELAY CATALOG

The Ward Leonard Catalog D-20A de-
scribes their line of industrial and gen-
eral-purpose relays, with some general
information. Thermal and motor-driven
time-delay relays are included. 12 pages.
—Gratis
JV-2—NEWARK CATALOG

Sou

Non-Microphonic

5tagger Tuned {.F. for Max. Gain and Ease of Alignment

2 Channel Tuner

& Electromagnetic Focus and Deflecti

- .lutom.tu: Stabilized Synchro-l.ock c:rcult Holds Picture
Stead:

VOluge Regulated Circuit for Stability

Llrge clarified stage-by-stage pictures and schematics to
insure ease of construction. Guaranteed to work.

COMPLETE WITH ALL TUBES INCL. C.R. TUBE

tee—Bi t, it, d t .
""; 7 KIT - - - - . . . $129.50 "ﬁ:{iﬁ; :35’%:9&“’5221 oo ché::‘r'.’é"rﬁerv—régg#“un&“ The Newark Electric Co. of New
2 @ o= i w. ) your money wi refund: A .
'IZ"z KiT $137.50 Al prices F.0.5, New York. 200 deposit with order. York and Chicago announce their 1950
167 KIT = - &« = = = $157.50 IMMEDIATE DELIVER!

SOVEREIGN TE

SION CO.EIITINew Utrecht Ave. Bklyn 19, N. Y.

PRECISION APPARATUS COMPAMNY, Inc. »

S5=5=5 tclis HOW — in
simple, direct language.
New %th edition now off the press.
100 poges of voluable information.

Avoiloble fronr all leoding rodie ports ond
equipment distributors or directly from foctory
of anly 40c per copy.

$1-17 Horoce Harding Blvd., Elmhurst 4, M. Y.

WHERE RADIOMEN MEET, EAT and SLEEP

Visit the
FAMOUS
FIESTA
LOUNGE
Renowned for
Fine Food

OPEN
ALL YEAR

Atlantic City’s Hotel of Distinction

The Ideal Hotel for Rest and Relaxation
Beautiful Rooms * Salt Water Baths * Glass
inclosed Sun Porches * Open Sun Decks
atop ¢ Delightful Cuisine ¢ Garage on
premises. * Moderate Rate Schedule.

Exclusive Pennsylvania Ave. and Boardwalk

SOUND POWERED
TWO-WAY INTERPHONE B

SR Here is a complete, ready to
use, guaranteed electromagnet-
ically operamd inter-communi-

I'¥ cation system

4 Set includes two stations, wire,
and simple inst ructmns NOTH.
ING ELSE TO

M fect for use in homes, shops,
garage, anywhere between
rooms and houses

Addi ional statio for

comersstlon. add 81 . Don’t delay! Orde| now for fast

delivery.C.0.D.’s aend %l 00 ay rostnan lalan epl sch-rges.

The Rnllu HODD €O., 7 Alling Street, Dept. RE-1, Newark 5. N.

SUB-MINIATURE
PRINTED ELECTRONIC CIRCUITS

on ceramics, plastic and paper bases from your
schematics. Special attention given to small
orders, All service and correspondence held
strictly confidential.

Write for full details and our latest bulletins
on printed circuit components and assemblies
available from stock.

PLASTICS & ELECTRONICS COMPANY
272 Northland Ave. Buffalo 8, New York

www americanradiohistorv com

catalog. Besides covering their usual
complete line of radio and television
equipment, a special section features
high-fidelity FM and AM radio and
phono instruments for custom installa-
tion.—Gratis
JV-3—CRYSTAL ADJUSTMENT

A new publication of the National
Bureau of Standards, Fundamental
Techniques in Frequency Adjustment of
Quartz Crystals, is now available from
the Superintendent of Documents, Gov-
ernment Printing Office, Washington
25, D.C. This 9-page booklet points out
that there are other methods of chang-
ing the frequency of a crystal-controlled
device than using a new crystal. The de-
tailed instructions given should enable
even a novice to make the necessary ad-
justments.—10¢

Ravio Thicty-Five Pears Aqo

In Gernsback Publications

HUGO GERNSBACK

Founder
Modern Electries............cc...0uue. 1908
Electrical Experimenter., .. 1913
Radio News......... L1919
Science & Invention. .1920
Tele_vis on..... . 1927

Short. Wave craﬂ
Television New: oo
Wireless Assomahon of America........ 1908

Some of the larger tibraries in the country still have
copies of ELECTRICAL EXPERIMENTER on file for
interested readers.

IN THE JANUARY 1916 ISSUE OF
ELECTRICAL EXPERIMENTER

The Radio League of America, by H.
Gernsback

Photo Transmission, by Samuel Cohen

Wireless on the Firing Line

Two New Wireless Detectors

A Direct Reading Wave Meter for
Radio Measurements

Measuring Pressure on Detector Crys-
tals

Ultra-Sensitive Wireless Phones

Cabinet Style Radio Receptor

Regenerating Audion Circuits for Wire-
less Receiving, by Frank J. Collins

Switch Points and Tikkers, by Fred-
erick J. Schlink

An Audion Transformer

Novel Detector Stand, by K. Roberts

A Safety-Pin Detector, by Louis H.
Buehl

Hearing Through Your Teeth, by H.
Gernsback

RADIO-ELECTRONICS for


www.americanradiohistory.com

-------'q

rHARD-TO-GET PARTS~

POWERFUL ALL-PURPOSE INDUCTION
MOTOR

IDEAL FOR EXPERIMENTERS—101 USES
Sturdily constructed to precision
standards, this self-starting shaded
pole A.C. induction motor i8 pow-
erful enough for a number of uses.
Bome of these are: Automatic Time
? ing Devices, Current Interrupters,
Electric Fans, Electric Chimes,
Window Displays, Photocell Control
Devices, Electric Vibrators, Smali
Grinders, HBuffers and Polishers,
Miniature Pumps, Mechanical Mod-
els, Sirens, and other applications.

Consumes about 15 wnttl of
power and has a speed Co0
p.m. Wh dowl’!. “this
stumy unit will constantly oper-
ate an 18-inch tumtahl. loaded
with 200 Ibs, dead welght—TNAT's POWE
Dimensions 3% hi 2”7 wide by 3/
has 4 convenient mounting studs; shaft is ’/g" lc
by 3/18% diameter., and runs in seif-aligning oll-
retalnmg bearings Designed for 110 <20 volts, 50-60
cyces AC. only, Shp. Wt. 2
ITEM N 147

voum T ... $1.95
ULTRA MAGNET

LIFTS MORE THAN 20 TIMES
TS OWN WEIGHT
LITTLE GIANT MAGNET
Lifts 5 lbu easily. Weighs 4 oa.

g
-

ul magnet ever made.

The experimenter and hobbytat wlll

find hundreds of excellent uses for

this high qualny permanent magnet
x Ship,

g/l/ealsures 1 1147, wt.
&Bﬁ'f.ﬁ&c’;’.’.......... $1.25

GENUINE MICROPHONE TRANSMITTERS

Regular telephone trars-
mitters taken from a lar;e
telephone 8 xply compan)'s
overstoc! per(ecny
on 2 dry cells. Can
used on P.A. systems, cgll
systems, inter-communica.
tions gets, short-line tebe.
phone circuits,
house or farm-to-farm
‘phone lines, also to tuk

as concealed dicmphnne
Jickeup.,  Useful replace.
‘ments on battery-operated
rural telephone Iines,
ARE GENUINE
lANSMIT’l ERS, MADE EY

KELLOGG. WESTERN ELECTRIC AND STROMBERG.
ARLSON, excellent in appearance and operation.
remarkable value nnd one seldom offered in these

ql{ne'-: S‘t,up 6V°Vt 1
! N
YOURPRICE. ....couvvveenececncasnens sl 095

WATTHOUR METER

Completely overhauled ard

E. For Sangamo
or other avajlable make. Shu.
\;t. 14 Ibs. 3
ITEM NO. 3
YOUR PRICE. ... 54095

AMAZING BLACK LIGHT!!

Powerful 250-Watt Uitra-Violet Source

The best and most practical
source of ultra-violet light for
general experimental and enter-
talnment use. Makes all fluores-
cent substances brilliantly lumi.
nescent. No transformers of any
kind needed. Fits any standard
lamp socket. Brings “out beau-

amateur parties,
obtain unique lighting eﬂecu
Bulb only Shp Wt. 2 Ibs.

$1.95
WESTERN ELECTRIC BREAST MIKE

This is a fine light-weight air-
craft carbon microphone. It weikhs

only 1 1b.

n’&tk come-h with breasnﬂ'no
mounting and has 2-wa wivel-
ing adjustment so that {t. can be
adjusted to any desired position.
There are 2 woven straps: one goes
arou i other around
chest st.nps can be snapped on
and off quickly by an ingenious
arrangement.

This excellent mlke can be
adapted for home broadcasting or
private communication systems. By
dismounung breastplnce it can be
used a8 desk mi

~omes comnlete ‘with @-foot col
and hard rubber plug. Finished ln shlnrdized plate.
non-rustable. Shipping weight, 1bs,

1852
$1.00

ITEM NO.
CLL L LD L LD DL LLL L LD CL L1 T

voun PRicE

YOUR PRICE. . .ocsonevscoevscccsnasss

HUDSON SPECIALTIES CO. :
40 West Broadway, Dept. RE-1-50, New York 7, N. Y, H
I have circled below the number of the items I'm
ordering, My full remitince O §.;-o.ue oo sss in- 8
c¢lude shipping charges, is enclosed (NO [ ]
ORDERS UNLEss ACOOMPANlED WITH A DEPOSIT.) H
OR my deposit of $......c0..00 is enclosed (30%

reqllh‘ed) Shlp order C.0.D. for balance. NO C.

ERS FOR LESS THAN 55 00. BE SURE TO IN-
CLUDE SHIPPING CHARGES

C;rcle Item No. wanted: [l
189 160 87 182 33 2
NATNE ... cvsvasscssassssaasssoncstossascccamon :
]
....................... ervescceccs §
Aadress Please Print Glearty """ """ H
LT 2 N State. ... onenn. =

/o D D D D D D D N A D O D D A e W D W

JANUARY,

1950

|

~People —

Frank B. Powers, formerly assistant
vice president in charge of production
of the AMERICAN CAR AND FoUNDRY Co.
and an executive with more than 20
years of outstanding service in the en-
gineering and manufacturing field, has
been appointed director of manufactur-
ing operations of FEDERAL TELEPHONE
AND RApIo Corp., Newark, N. J.

The appointment
" was announced by
William H. Har-
rison, chairman of
S the board.
% Mr. Powers will
W be responsible for
i telephone, radio,
selenium rectifier,
and vacuum tube
operations of the
company.

Al Friedman has been appointed chief
engineer and national field service rep-
resentative of RADIO MERCHANDISE
SALEs, INC., New
York, according to
Sid Pariser, presi-
dent of the com-
pany.

Friedman is
well known in the
electronics field
through his past
associations as in-
dependent consultmg engmeer and his
connection in similar capacity with
Federal Telephone and Radio Co. and,
more recently, with the JFD Manufac-
turing Co. as chief engineer, consultant,
and field sales engineer.

Dr. Harry F. Olson, director of the
acoustical research laboratory of RCA
LABORATORIES, PRINCETON, N. J., re-
ceived the first John H. Potts Memorial
Award from the Audio Engineering So-
ciety at the Society’s banquet which
took place at the Hotel New Yorker.

Dr. Olson, a
leading authority
on acoustics, was
given the award
for “outstanding
accomplishments in
the field of audio
engineering.” The
medal, named for
the late editor of
Audio Engineering
Magazine, was given by his widow,
Mrs. Dorothy Slavin Potts, to W. Lind-
say Black, Chairman of the Awards
Committee,who presented it to Dr.Olson.

The RCA scientist pioneered in the
research and development of directional
microphones, including the velocity
type. Directional mierophones are now
almost universally employed in radio
broadcasting, sound motion pictures,
and television.

Jensen Industries, Inc,, 329 S. Wood Sf Chicago 12, Il
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MINIMETERS!

Boston's bargain-loving RADIO SHACK
slashes dealer-net prices IN HALF with
a special purchase of genuine SUPREME
Minimeters, new (not surplus) and in
original cartons! Save $$$—and—¢¢¢ on
voltmeters, milliameters, microammeters and
obmmeters!  Servicemen, hams, experi-
mental, school and industrial users like
their small size — 214 x 33% x 114"
only slightly larger than ordinary meter
movements alone! These precision-built test
instruments have solid alnico sintered pole
pieces and the same rugged SUPREME
movement featured in all SUPREME testing
equipment! Shipping wt. 1 1b. Order
NOW. No more at THESE prices when
our supply is gone!
Model 402, DC wvolts: 0-5-50-500 ..$5.95
Model 403, DC volts: 0-10- 100-1000 6.95
Model 404, DC volts: 0 .5:25:250 4.95
Model 410 DC mils: 5-250-2500 4.95
Model 411, DC mils. 0 50 500-5000 4.95
Model 420, DC amps. 0-.1, 0-1, 0-10 5.95
Model 430 DC rmrraamp:. 50-0- 50,
500-0- 500 5000-0-5000, desngned
esp. for ahgnmem of FM receivers 7.95
Model 440, DC obms.: 0-2000-20000-
200000, center scale low range 25
ohms, complete with battery ...,

SAVE $80.50 NOW on STEPHENS TRU-SONIC

HIGH FREQUENCY SPEAKER with electro-

dynamic driver!
List Price

295

Modernize PM or dynamic spcakers into 800 cycle
cut-off (flat to 15,000 dual tweeter-woofer
systems of incom, arable gdellty' True-Sonic horn
#824H has B cells, each 4 x 4 x 117, True-
Sonic 20-watt electro-dynamic driver unit EIS
has 16-ohm aluminum voice coil; 3 lb. 150-0hm
copper field coil; field d:ssnpahon 15 watts. Ship.
ping wt, 26 lbs, ‘Pecfect for hi-f enthusiasts, small
theatres, schools. labs, sound studios, WRITE
PHONE or WIRE your order today, because
bargain-hunters will |mmcd|atdy recognize this
as the most unusual audio “buy’ since the war!
New (not surplus) ! Limited gquantity!

800 Cycle Crossover Network Kit $9.95
Driver Unit Field Supply Kit $5.55
Write for free schematic
FREE 138 pg. CATALOG and
SURPLUS BULLETIN

7% RADIO
SHACK Gy

CAELE ADDRESS + RADIDSHACK s
1610 WASHINGTEM 5T BISTON, WASE.. B3R

6.95
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People

ATTENTION
MANUFACTURERS!
A COMPLETE LINE OF

RADIO AND
TELEVISION
TUBES

AT LOWEST
POSSIBLE PRICES

e Consult us first for your tube require-
ments.

® All tubes individually tested.

o All tubes carry a money-back guar-
antee.

® 150,000 of some types available.
o All tubes branded N.J.R.T.

NEW JERSEY RADIO &
TELEVISION TUBE CO.

715 ELIZABETH AVE.
ELIZABETH 4, N. J.
Tel. Elizabeth 5-5082-83

4 you dow 't nececue ourn

BARGAIN
CATALOGS
gou e boding money! W

A RADIONIC SPECIAL! ™
Stacked, All Band Conical M'_I—_A‘r":”—“-._a
TV Array...at Lowest Cost i ‘
1t’s here! Scientifically designed, Yl
precislon made, all-band conical = s
TV  array —giving tremendous B
gain and absolute minimum 1in- i
terference at a cost no greater
than the usual dipele. Permits
direet coupling te 72, 150 or
3[00 lxi)hm H,ne with ml{)ln;ugldlou All durs!
struction foot mast included. Amazin,
low price of only pungy s“ 95

In lote ol’ 3 $11.45 each

RBest quality, ohm twln lead. 100
feet $1.28. 1000 feet $11.2
2007 dennsit with arder. balance C.0.D.

RADIONIC

EQUIPMENT CORPORATION

Tribune Theater Entrance
170-BB Nassau Street :  New York 7 N.Y,
WOrth 2 0421 i1 Open dally 9 to 6--Saturday 9-5

' gEE! MaiLToDAY!

T OREEL | gogn B
N e oot AT T, s
e pargdt :m.g_ll‘_"""r:‘.____,:.--*".ilr
e 1
i 10 U1 ‘ZO‘K oy 25 ]
10N eet stest BTSSR |
y10-BB N your 1CCes, parts:

of
se rust E5CP ond CopYerevisio®
ples Ra

C“‘a\og 2 3 Accessones
Tube!

NAME coer
ADDRESS.......
C\TY P

General David Sarnoff, chairman of
the board of RCA has received the
Peter Cooper Medal for the Advance-
ment of Science from New York's
Cooper Union.

Albert E. Keleher, Jr., has been ap-
pointed as manager of mobile radio-
phone sales, RayrHEON Mré. Co.

During the past g
two and one-half
years, Mr. Keleher
was engaged in
the sale of Ray-
theon broadcast
equipment in New
England. His pre-
vious experience
includes applica-
tion  engineering

G ol ..
with Raymond M. Wllmotte, Inc., and
manufacturing engineering with West-

ern Electric and Bell Telephone Labora-
tories.

Perey L. Spencer, manager of the
power tube division of RAYTHEON MFG.
Co., received the Distinguished Public
Service Award in ceremonies recently
held at the Waltham, Mass., plant.

w7 Rear  Admiral
| Hewlett Thebaud,
| Commandant of
the First Naval
District, acting for
the Secretary of
the Navy, made
the presentation.

The award,
highest civilian
; honor bestowable

AT by the Secretary
of the Navy, was given for Mr. Spen-
cer’s development of the vacuum tube
used in proximity fuses and his sim-
plified method of magnetron tube
production.

John K. McDounough, was appointed
director of sales, C. K. (Larry) Bagg
sales manager, and Bernard O. Hel-
singer, advertising and sales promotion
manager for SYLVANIA'S new line of
TV receivers.

Mr. McDonough was associated with
the Ford Motor Co. and Commercial
Investment Trust before joining the
company in 1943.

Mr. Bagg comes to Sylvania from
Newell-Emmet Co., where he was an
account executive. He previously held
sales executive positions with 1900
Washer and RCA.

S
AHEAD IN LIFE

How many times have you lost money because of a mis-
take in flguring? Do you know how to flgure quickly and
correctly? Can you flgure discounts, interest rates. taxes
and all the other calculations you meet up with in your
daily life?

Are you having trouble qualifying for Civil Service Exams
or Armed Services Promotions, because you're not up on
mathematics?

Here is the book that gives yYou a good background in
mathematics; that takes all the Irritation and drudgery
out of it. You don’t need to be scared of mathematics,
because here’s the subject explained without frills. with-
out useless computations. Here’s the book for men in radio
Jobs; for business men; technicians and craftsmen, explain-
ing and answering everyday mathematic problems in easy-
to-understand words and illustrations.

Yes, It's the key to a simple understanding of mathe-
matlcs. §t’s a real home-study course in mathematics for
the man whao's alert to its importance in the world today.

ELEMENTARY MATHEMATICS
® EASY — SIMPLIFIED — PRACTICAL @

GONTENTS OF BOOK——— "1
CHAPTER metic — A -_ -
| R ipc i TG o Addition - Subtraction — |
I cl-IAPT[E)R1 ml‘s—FP tmh{g anga Cancellauon—hactlons
ercentage—]
CHABTER 1i1: Tne Metrie Systerm.d Froportie
I CHAPTER IV, How Measure burfaces and Capac- I
ity (Geomeﬁ )
I CHAPlTE e V. Powers and Involution—Roots and Evo- I
I CHAPTER ~VI. Mathematics for the I
Manual and Technical Craftsman
—Thermometer convers |ons— I
I G’!_"a?h 0{7 Curivet hPlo{.t L‘i ONLY
arithms—Use o e Slide Rule.
| CHAPTER vu Special Math:maucs |
Radio Technicia:
] CHAP(TEI Vllll ‘Cthmerclal calcull- I
1ons — Interests — Discounts —
I Short Cut Arlthmeﬂ ROSTEAID I
CHAPTER _IX, %ms ‘and Meas-
I ures—Ubetul Tabl |
Send Stamps, Cash or Money Order. 1
| Send Today for Your Cony
o Thie Tndiepanats Bodt TEC H N | FAYX |
| 2 Gan By Carried Readily
in Your Pocket.
] TR 110 N. Frankhin St, Chicaco, 6, I.. |

S e et p————

New!
COLOR on your TELEVISION!

@ Pictures will be in glorious color tones
instead of dull black and white.

@ Simply attach our TELECOLOR FiL-
TER to front of your set and find new

happiness in favorite programs.

@ Enjoy color depth, no haze, no fog, no

eye-strain.
@ Mail $3.00 for 10-inch screen; $4.00 for
12!/5-inch; $6.00 for 16-inch.

Trade Discounts.

HARVARD LAB.
659 Fulton St. Brooklyn T, N. Y.

HAVE YOU TAKEN INVENTORY?

A BIGGER BANK BAL-
ANCE IS BETTER
THAN DEAD STOCK

Send me a list of any
excess stock of radios,
phonographs, radio or
television parts and
tubes—I| will send you a
prompt spot cash offer.

M. BROOKS, 80 Vesey St.. N.Y. 7, N. Y,

www americanradiohistorv com
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FITTINGS | |
for your BEAM ANTENNA

Speed the building of a neat, fully od-
justable, all aluminum job.
Type HASL alummuml/ bracket attaches
half inch tubing to 14" center
tube, 4 for . ... .. $3 75

Ask for circular showlng ﬁmngs for TV. FM
. 10 and 20 meter beams.

D. H. HARRELL COMPANY
Logansport, Indiana

315 Fourth Street

RADIO-ELECTRONICS for
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ommunications

SIX TUBE SUPER

Three Gang Condenser

5339
Crowe Panel
Kit Included

Panel kit to fit most all makes {Please specify
make of car and year model). New up-to-date
latest priced Catalog available to dealers.

Bill Sution’s

Wholesale Electronics
5th at Commerce Fort Worth, Tex.

STEADY PROFITS

YOUR OWN
BUSINESS WITH

COVIDEO

Coin Operated
Television

Place these specially built television sets
that play 30 minutes for 25¢ in the thou.
sands of available public_places, hatel
rooms, tourist courts, etc. They yield im-
mediate profits and steady income. install
Covideo, the finest made.

Limited capital required. Send for further
information. Write today.

COVIDEO Coin Operated Television, Depl B

1 Broodway, Phone:BEskman 31-0038-%
NEW YORK 7, M. Y.

GOVERNMENT SURPLUS!
WORLD'S LOWEST PRICE

= au)

COMES COMPLETE WITH ¢iH
EDGERTON g
FLASH TUBES
& REFLECTORS

EASY TO

CONVERT INTO

A 2-WAY PHOTO

FLASH UNIT

OPERATES ON 110V. AC & 12V. BATTERY

Brand new at a fraction of original cost. Contains

finest component parts available. All necessary

parts and complete instructions inclyded. After
conversion, works on 110V AC or
12V battery by a flick of a switch. 6 =

Immediate detiverv on ali mail orders COMPLETE
CINEX, INC., 165 W. 461h S1., N, Y. 19, N_ Y., Dept.RE-1

ARC WELDER

FOR HOME WORK SNOPS,
MECHANICS, FARMER, ETC.

For light welding. Repairs steel
items 16 10 22 gauge. such 0s fen-
ders. cabinels. roughs. toye. etc
No previous experience necessary
& Complete unit only $595 Postpaid

! or COD. plus postage Ten day
trial offer. Mcney back guarantee
if not satisfied

INSTRUCTIONS
COMPLETE

MINEX, Dept. 21
CINCINNATI 30. OHIO

JANUARY, 1950

] MONEY-SAVING PLAN
Dear Editor:

I bought a television set about a
vear and a half ago and enjoyed it tre-
mendously—for about two weeks. After
(that the neighbors discovered my an-
| tenna, and, not being a very tall fellow
{I saw few programs over their heads.

I think you will acknowledge that my
solution was ingenious. A slight modi-
fication in the receiver’s sweep circuits
converted the image to spiral scan.
Anyone can do the same. Simply feed
quadrature sine voltage to the horizon-
tal and vertical deflection coils and mod-
ulate the sine source with a sawtooth
of a frequency low enough to give the
correct separation between lines.

You can imagine what this does to
the picture! But if you think I cut off
my nose to spite my face, think again.
While the spiral scan does not present
|the picture with its elements oriented
as in the original, there is nothing ran-
dom about it—the image is there all
right. A famous opthalmologist (who
prefers to remain anonymous) has de-
signed a pair of glasses which restores
the picture elements to their proper
places. The neighbors are told that the
set just won’t work—they can see that
for themselves. But my wife and I
each have a pair of the special dou-
ble-circular-reverse-anastigmatic lenses,
and we enjoy the programs—alone!

SULEIMAN H. CrippPs
New York, N. Y.

TV TUBE CORRECTIONS

Dear Editor:

Milton Kiver’s article on “Replacing
Picture Tubes in Television Receivers”
in the October issue was very good, but
I would like to point out a few errors.

Typical operating conditions are
merely selected operating figures, with
no significance as maximum and mini-
mum ratings. In the discussion com-
paring the 10BP4 and 10EP4, for ex-
ample, there is no difference between
the two except for the anode contact.

The 12QP4 is not physically the same
as the 12JP4. The 12QP4 has a 12%4-
inch diameter bulb, while that of the
12JP4 is 12 inches. The 12RP4 is the
replacement for the 12JP4 and has the
bent-gun type of ion trap using a
single-magnet beam bender. This type
| was created so the tube could be oper-
ated at lower anode voltage without
formation of ion spots. The 12LP4 is
comparable to the 12QP4 except that it
is longer and has a female cavity anode
contact.

All the 12-inch tubes have the same
deflection angle; the 12JP4 was the first

139

Everybody’s
Talking about
the EMC

Economy Line of

*VOLOMETERS

*Reg. Trade Mark for Volt-Ohm-Milliammeter

meter}
e 3" SQUARE METER

¢ 3 AC CURRENT
RANGES
(0-30/150/600 ma.)

o Same zero adjustment for
both ~esistance cange.
(0-1000 ohms, 0-i1 meg-

ohms)
5 0C & 5 AC Voltage
Volte.® Miah 4
DC Gurrent sl 3'90
Ranges.

MODEL 103
(1000 ohms per volt
meter)

¢ 4,” SQUARE METER

o 3 AC CURRENT
RANGES
(0-30/150/600 ma.)

o Same zeroadjustment for
both resistance ranges

(0-1000 ohms, 0-1 meg-
ohms)

Same Ranges as Model

102. Also 5 0B sl 7.50

Ranges.
Model 103-S with plastic
earrying strap $17.95

MODEL 104

(20,000 ohms per volt
meter)

e 4Y,” SQUARE METER
(50 miero-amperes—al-
nteo magnet)

o Includes carrying strap

5 DC Voltage Rangas at

20,000 ohms/velt to 3,000

V.: 5 AC Voitage Ranges

to 3,000 V. 3 Resistance

Ranges to 20 megs. Also
c & 0D

%u:‘ent Rangg$24.95

& 5 DB Ranges.

All of the ‘above have round cornered, bake-
fite, molded cases.

Export Dept., 303 W, 42nd St., N.Y.C.
Write Dept. B-1 for Free Catalog

Gives More Measurement
Value per Dollar!

ELECTRONIC
MEASUREMENTS CORP.

== 413 BROOME STREET, NEW YORK 13, N. Y. ===

tube in this size and subsequent types
have maintained the same angle.
A. Y. BENTLEY, Head of
Tube Engineering Dept.,
Allen B. Du Mont Labs, Inc.,
Passaic, N. J.

y SOMETHING REALLY NEW—A TV-FM ANT. KIT |

e

WEAVER TV-FM ANTENNA
BROAD BAND, HIGH GAIN ALL CHANNELS

Prefabricated construction makes comple-
tion of assembly very fast. All aluminum
elements, mast and crossbar. Plastic insulators assure ex-
cellent all-weather reception, Instructions supplied.

COMPLETE KIT includes antenna, 75 ft.
lead, lightning arrestor, mounting bracket,
stand off insvlators and hardware. Every-
thing needed for an installation.

J. M. WEAVER CO.

post pap  $6.95
;‘g;T PAID $9'95

267 Kings Road
Madison, N. J.

wWwWWwW americanradiohistorv com
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Ce wnications

110 |

L ]

insist on......
... for superb television J-_'_ ;
... for fidelity FM reception ; :
... for high quality '
oo for low price?

Nustrated is the
Model No. 6444

Challenger
Antennas

are first
choice with
TV installation
men

Write for latest catalog illustrating and
describing the complete “Challenger”
line of Antennas and Accessories,

The “Challenger Line” fea-
tures precision engineering
. . . manufacturing skill . . .
maximum performance ...
competitive prices. There is
an Insuline “Challenger”
for every requirement . . .
outdoor, indoor, window.

. Hi-Band Lo-Band
Folded Dipoles and Reflectors

For outstanding reception over the entire high band
and low band television range. Ideal for “fringe” areas.
Antenna sections rotate separately. Easy to install,

=T

nsullne CORPORATION OF AMERICA

16-02
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$1,000 A MONTH 3

EAANAEENANNN TN
That’s what JUST ONE of the

many plans in this book
brought in—over $1,000 4
month, steadily, from radie

service alone, HOW TO M
MORE MONEY IN RADIO
SERVICE is so full of money-
making plans and ideas it will
amaze you. Why work for
wages? Why not become Your
own boss and make more
money? EVEN BEGINNERS
who used some of the easier
plans in this book averaged
WAY OVER $100 A WEEK
just working from home. This

book 13 making money for
servicemen and  beglnners,
everywhere — U.S.A,, (Canada

Puerto Rico, Mexico, So. America, Hawaii, Philippines,
and other countries. Letters of thanks are continually

coming in.
AT LAST!
The real money-making secrets of radlo service are given
out in this book.
—Book very helpful—follow- —Best of its kind that have
ing advice in the book earned ever been printed.
high 23 $100 a week radio . W. Bradford,
repairing, in my apartment. E. Chicago, Indiana
€. c." Seidler, Brooklyd, yaye book only a week-—
couldn’'t sto] reading it.
Already made money and
many New customers.
. T, Waters, Jr.,
Carthage, N. Y,

~In business 10 years—re-
celved many valuable int-
ers—read it 3 times. ould
not take twice the price for
it. oo ... - -W. J. Phillips,

Belington, W. Va.

tion than

B y the hard wain
tadioman should have this many times Its small cost.
book. J. Fraser, P. V, ussner,
Y

Eimont, N. Y. Eimwood. Mlinois

95 years experlence are packed in this 83 page book,
81, x 10%, by V. Gale, for servicemen, beginners, stu-
dents. Among MANY R THINGS it shows you
where the money is and how to get it FAST: How to
get plenty of customers; How to test sets without taking
them out of cabinets and give estimates QUICKLY; How
to operate spare time and butld to full time: How much
to charge; How to connect with certain BIG MONEY
concerns; How to Increase business and expand.

Send for this book today and start making more money
almost as soon as you get it. The full Price is only $3
(any convenient form) postpaid; or C.0.D. at $3 plus a
few cents postal charges. You have nothing to lose. Ex-
amine it for 5 days. If you aren’t positively delighted
return it and we will refund your $3 promptly, If you
want more information about the book send for literature
#2-RE. It's free.

MERIT PRODUCTS, DEPT. RE,

216-32 132 Avenue. Springfield Gardens 13, N. Y.

3%k AVEMUE +» LONG ISLAND CITY, N, Y
- 1335 Sauth F Streef, Loy Angeles, Calif.

CAMADIAN MARCONI COMPANY,
MODEL A-460

ofX)
ﬂpw TELEVISION

FIELD STRENGTH METER

o] 9°

Fielg
'!’EVisiot,:

Maonireal

ength i
12 ta”!ter_

Model A-460 (s
housed in a heavy
gauge steel cabinet.
battieship grey fin-
ish with 6 tubes
(standard brands)
IN34 Crystal, oper-
ating instruetions,
circuit diagram and
guarantee. Weight 25
Ihs. D-8* x H-i0”

ing  po, :
e, e iciency,

Write for 12-page
catalogue.

APPROVED ELECTROMIC INST. CORP.
142 Liberty St. N, Y.C.

HEADQUARTERS FOR ELEGTRONIC TUBES |
IN ALL QUANTITIES

5000 Magnetrons, 1000 Kylstrons
500,000 other tubes, Write for
our Bulletin and Prices.

135 LIBERTY STREET NEW YORK 6, N, Y.

PHONE WORTH 4-8262

www americanradiohistorv com

WAS READY FOR TV

Dear Editor:

Some readers of our RADIO-ELEC-
TRONICS should have been in my shoes
just a couple of months ago. Most tech-
nicians in this little town thought TV
was a long way off and did no TV study-
ing. I stayed with your magazine, and
with it and the help of Phileo’s home
study course and the school that A. K.
Sutton of Charlotte, N. C., put on for
Philco members, I was ready for TV. I
don’t claim to be a hot shot but so far I
have serviced a number of TV sets and
found it profitable.

But some service technicians did just
what Mr. Johnson suggested in an
earlier letter: found themselves a hole
and crawled into it. They know now
that television has arrived—and to
stay!

S. P. HALLEY, JR.
Monroe, N. C.

IN MARKET FOR MULE

Dear Editor:

1 think there are too many articles
on TV. You claim that TV reaches be-
tween 50 and 60 percent of the U.S.
population. I think a more accurate
estimateswould be perhaps 20 percent.

In my opinion TV will never replace
AM radio. The only ones who think so
are the television manufacturers. TV
may become popular in five or ten years
when transmitters and receivers are
perfected to the point where one can
receive high-quality, sharp, clear pic-
tures.

After the summer’s heat had died
away and radio writers could think
clearly again, I had hoped to see some
good articles like those we’ve had in the
past from James Langham and J. C.
Hoadley, but no, the October issue sings
of the Geiger counter, a Snooperscope
and a neon blinker. (That damned
Geiger counter has appeared so much
that I'm thinking of buying a mule and
heading for uranium territory!)

It is hard for a magazine to please
all the readers all the time, but please,
can’t you please some of us some of the
time?

RoBerT O. BARG,
Rochester, N. Y.

(Our statement was that 50 to 60 per-
cent of the U.S. population are in reach
of existing television stations—quite a
different thing from saying that such a
percentage are now enjoying television.
As to the other comments—well, what
do you readers want? Shall we abandon
experimental articles?—Editor)

FIRST-HAND EXPERIENCE

Dear Editor:

I built my own TV receiver (a 630TS)
and so far I have serviced it three
times. That is the best kind of TV ex-
perience for any technician. We hope to
have a station here soon.

Continue the good work. I wouldn’t
miss your articles!

Lew Cook, WFWW,
Lincoln, Nebr.

RADIO.ELECTRONICS for
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MICROPHONES
Super  Special-High-
est quality all ¢l rome
bullet shaped CRYS-
AL MIKE of top-
flight nationally
known brand—3$5.95.
DYNAMIC
. MIKE
Us -

MIKE
switch on_ handle—
98c. LAPEL MIKES
—(Specify whether
carbon or magnetic)
93¢.

CO-AXIAL CONNECTORS
Army No. PL 259 or Amphenol 83-15P
Army No. 80-239 or 83-1R
Army No. PL 258 or 83-1J
Army No, M 359 or 83-1AP
49¢ each — in lots of (0 assorted 39¢ each

PORTABLE ELECTRIC DRIL
TERRIFIC VALUE

Equipped with V4” lacobs II
Geared Chuck and Key ol

s 95 (Sold at less than established

i factory price so we cannot
mention brand name)

Not an intermittent duty drill. but a full

size rugged tool. Most convenient type

switch. Natural grip handle, Balance like a

six shooter. Precision cut gears. Turbine
type cooling blower. Extra long brushes. No

or DC motor and mul-
tiple ball thrust bearing. ther bearings
setf-aligning lifetime-lubricated Qillte type.
Made for toughest year-in and year-out
service in plant or on construction jobs.
Amazing perpetual factory guarantee assures
you of a lifetime of trouble-free use, Sat-
isfaction guaranteed or money refunded if
returned prepaid within 5 days.

HEAT GUN

Streamlined pistol grip
heat gun. Vivid red hous-
ing. 20 cubic feet per min-
] ute blast of hot alr at 160°
! Fahrenheit. Ordinary blow-
ers have small fan motors.
but this has a lifetime-
lubricated AC-DC motor of the rugged
vacuum cleaner type, that produces a hurri-
cane of either hot or cold air. Blow out dirt
or dust from radio chassis. D1y out ignition
systems. leat carburetors. Quick-dry paint.
T{)aw out radiators or water pipes, etc.
Warning:—Keep this away from Your wife,
She will use it to dry her hair b

RADIOMEN'S HEADQUARTERS == WORLD WIDE MAIL ORDER SERVICE

Brand New General Electric BC-375 or BC-
191 transmitters. export packed., absolutely
complete and inecluding additional complete
set of spare tubes as well as 10 and 20
meter conversion instructions $100.00. BC-
312, BC-348 or BC- 224 receivers sold
with the above transmitters, (unl; lfor unit)

SCR610 portable 6, 12, and 24 Volt erystal
controlled transmitter receiver with built-in
loudspeaker on receiver, Complete $69.95
SCR-522 Transmitter-receiver in guaranteed
condition complete with remote controls. an-
tenna and mike. No conversion necessary to
license for taxicab use. A natural for any 2
meter use. $100.

it
will do it in half the time of her ordinary
hair dryer, to say nothing of her using it to
dry stockings or clothing, or defrost the
refrigerator instantly. Only $§2.95. Satis-
faction guaranteed or money refunded if
teturned prepald within 5 days.

This analyzer featuring a sensitive repul-
sion type meter housed In a bakelite case;

represents the culminatlon of 15 vyears
achlevement in the instrument fleld by a
large company specializing in electronic test
cquipment. Specifi-
cations of the AC-
D Model  Volt-

Ohmmilliameter:
AC Volts—0-25, 50.
125, 250. DC Volts
-0-25, 50, 125, 250,
Milliamperes AC—
O to 50, DC Mllli-
amperes—0 to 50,
Ohms Full Scale—
100,000, Ohms Cen-
ter Scale—2400, Ca-
pacity—.05 to 15
Mfd. Total Price,
prepaid anywhere in
the USA ... .$7,00

Brand new APN|( Altimeters. Both 24 volt
and 12 volt models available. Not just ehas-
sis, but complete with everything. Original
factory packing. Descriptive literature on
request. $45.00 and $75.00.

POWER RHEOSTAT
Exceptionally Rugged, Trouble-
free design. Withstands severe
overloading to many times the
nominal 25 watl rating without
burning or smoking. Perfect for
motor speed control or line
voltage adjustment, 3 sizes available: 50,
60 and 200 ohms. Regular price $5.20.
Special—$1.00.

M
“SO™ RADAR SET
80” RADAR SET complete with 9 tubes
including picture tube. This Plan—Posi-
tion—Indicator Oscilloscope has a selfcon-
tained pack designed to run from the 110 V.
power supply on LST or PT boats. It pro-
vides a 5" diameter picture adjustable at
will to an 80, 40, 4 or 2 mile circle with
the boat at the center, showing location of
land, other ships, or any obstruction. so
that navigation can be carried out in piteir
darkness or densest fog with as much safety
as in brightest sunlight. Your cost $39.95

Consists of 2 condensers and powdered iron core choke connected in

.
a filter network. Same as used in most jukeboxes to improve low note
response and eliminate scratch. Connects instantly between pickup

and amplifier. A super bargain at. ..

§2.00

THE
BUFRAD SECTIONAL TOWER

This latest additicn to the famous line of
BUERAD antenna products makes up tc a
hundred foot tower from any desired num-
ber of ten foot sections of extremely strong
welded construction. The sections are ship-
ped assembled so erectlon is a matter of
minutes rather than hours, Finished In gray
“PELECOTE,” a new time and climate
broof finish that will outlast the pyramids.
Agsembly is a one man job and is accom-
plished by climbing up the completed per-
tion of the tower with the next 25 lb. section
to be installed. Hand and footholds are pro-
vided to make the work safe and easy. Cap
at top of tower provides hearing surface for
rotating, and Prevents water from entering
tubes. Useful for Dolice. or amateur trans-
mitters, and in additfon the tower will pro-
vide satisfactory TV re-
ception where otherwise
it would be impossible.
deal for supporting per-
nianent  or lemporary
power llnes, wind gener-
ators, stadium public
address speakers, or spot
lights for gas stations
or parking lots. “B”’
and “'C’’ sections to-
gether cost a total of
$15.75 and total 20 feet,
A’ Sections, which
make up the entlre tower
except for the top, are
each ten feet long and
cost but $12.75 apiece,
Those who wish 2 mast

wgEn

INSTANTLY
ANYWHERE

COMPRESSED AIR

Portable Air Compressor

and Stlorage tank. Rug-
gedly built., Best Ma-
terials, Lifetime lubrl-

ing on Unusual
design forever eliminates
valve trouble. the most
common fault in air
compressors,

PATENTED unique air
intake system increases
efficiency tremendously
sa that air output is
much greater than that
from larger compressors
powered hv heavier mo-
tors. Delivers approximately 3500 cu. inches
of air per minute at maintained Pressure
of 30 Ihs., or will inflate a 90 Ib. truck
tire in less than one minute. Complete with
100 Ib, gauze, Finger-tip adjustment al-
lows setting of output pressure at any value,
which will aulomaticaily be maintained,
Works from any s H.P, mo'or. Useful for
spraying paint, lacquer, disinfectant, insecti-
cide, annealing or brazing with natural gas,
inflating tires. ete. Price $14.50 nostage pre.
paid anywhere in the U. §, Efficient, com-
pletety "adjustable syphon type gp
complete with 12 ft."of 100 1b. tested hose,
only $7.7S with pint contalner, also prepaid.

"DRILLMASTER™
ELECTRIC DRILL

Low-pticed electric drill. ideal for hobb¥ists.
Complete with sander, buffers, grinding
wheels, etc, This is bankrupt stock and only
a few are avallahle. ",
A sensational bargain

Our PE-109 Power Plant
Direct Current

A gasoline engine coupled to a 2000 watt
volt DC generator. i
to 40 V.

give 12 output. Ideal for use

in locations not serviced by commercial
powe: any of the surplus items
that requirc 24-32v DC for operation. The
price of this power plant_tested and In
good condition is only $79.95. We can
also supply & converter that Wwill supplv
110v AC from the above unit or from
any 32v DC
source for
$12.95
We also  have
a_ llmited sup-
ply of brand
new PE-109s in
original factory
packing or

F.0.B. Buffalo.

6.95 TAKES ALL THREE
BIG BARGAINS "E"

|. AUDIO AMPLIFIER — Brand new 29

push-pull output triode amplifiers having
2 of the valuahle and scarce ouncer type
audio transformers that sell for over $10.00
apiece. Neat aluminum case, fully en-
closed (largest dimension 6 inches). Per-
fect for intercom systems, phone ampli-
fiers, mike amplifier, or signal tracer am-
plifier for testing radio sets. A sensational
bargain at only $3.40 each
2. BANDSWITCHING TUNING TURRET
made by Western Electric. Covers 4 bands
ahove 100 MC. All coils wound with %14
silver-plated wire. Complete with tuning

base will be able to oh- al $9.95. Satisfaction condensers _and powerful electric driving
tain one (not shown) for guaranteed or money motor. ONE OF OUR MOST TERRIFIC
only $6.00, The base is refumled |(_ returneg VALUES—ONLY $2.95
especially " useful when PrSRIGREICRInIS 3. CARBON MIKE with Push-To-Talk
erecting the tower on a L. days. Nwiteh and Gold Plated Carbon Lapel Mike,
sloping roof. Combination offer on hoth mikes ... $1.75
1950 MODEL
SENSATIONAL, FASCINATING. MYS-

SIGNAL GENERATOR MUTUAL TERIOUS SELSYNS. Brand new Selsyns
Genuine Laboratory-type preciston signal made by G. E Company. Two or more
generator. Manufactured and sold for $68.00 CONDUCTANCE connected  together !
each in large guantities during the war by TUBE TESTER waork perfectly on
Northeastern Engineering Corp., one of the 110V AC. Any ro =
top manufacturers of electronic edquipment 556.95 tation of the shaft )
for the U.S. Govt. Five fundamental bandr of one Selsyn and E o
starting at 150 KC. Strong harmonics up to Attraetive panel and case all  others con-
120 MC. Five step ladder type attenuator as ... Large ” meter ..., nected to it will rotate exactly as many
well as potentiometer outbut control. Regular Calibrated micromho scale degrees in the same direction. following un-
1000 cycle audiooscillator using vacuum tube, as well as Bad-Good scale erringly as if the units were connected to-
not a cheap neon sawtooth audio oscillator, . .. Front panel fuse . . gether by shafting instead of wire. Thls is

Audio output separately available externally.
Weight without packing
material 16 1bs. which
should show what a
world of difference exists
between this signal gen-
erator and the ordinary
cheap osecillator used by
the average serviceman,
Complete with fused plug
and coaxial output lead.
Super Special $38.75.

Bayonet type radio pilot light sockets
model railroad enthusiasts, ete. 3
hundred. Mazda licensed bulbs, per 10, 50c.

BUFFALO RADIO
JANUARY, 1950

for
a8

Individual sockets for all
tube hase types. I'roper
filament voltage supplied to test any tube ever
made. Unequalled switching flexibility al-
lows all Present and future tubes 1o he tested
regardless of location of elements on tube
base. Indicates gas content. Detects shorts
or opens on any element of any tube, Tests
cold cathode, magic eye and voltage regula-
tor tubes as well as all ballast, amplifier
and rectifier types.

Model ‘‘C""—Sloping front counter
case cesterinrseseaniaesn.s $56.95
Model ‘‘P’’—Handsome hand-rubbed
portable case ..... 59.95
Built-in roll chart with either of
above $5.00 extra.

SUPPLY, 219-221 Genesee St., Dept.

true whether you twist the shaft of the
master unit a fraction or a revolution or
many revolutons. Useful for indicating di-
rection of weather vanes, rotating direc
tional antennas. or controlling innumerable
operations from a distance. Complete with
diagram and instructions. I’er Matched
pair $4.95.

LS-7 “PM SPEAKERS’
Latest type PM Speaker in a
fully-enclosed finished metat
cabinet. ‘This speaker and case
match comnanication receivers

1141

CERAMIC INSULATED VARIABLE
AIR CONDENSERS

10, 1S or
23 mmf— $.3S, 10 for $2.90, 100 for $23

35 mmf— $.40, 10 for $3.40, 100 for $28
50 mmf— %.45. 10 for $3.70. 100 for $30
75 mmf— $.50, 10 for $4.40, 100 for $38
100 mmf— $.55, 10 for $4.50, 100 for $39
140 — $.80, 10 for $7.40, 100 for $64

mmf- 5
160 mmf{—%$1.00. 10 for $8.50, 100 for §75
Butterfly condensers. rotor has double ball
hearings and 34" shaft,
18 mmf, per section $.50, 10 for $4.50,
for
30 mmf per section $.60. 10 for $5.50,
100 for $50
S0 mmf per section $.70. 10 fer $6.50.
100 for $60
.. SUPER SPECIAL!
2 gang midget superhet tuning condensers
with 147 shaft and trimmers. . or $2.50
2 gang 140 mmf-$1.60. 10 for $12.50,
0 for $100
5 gang—$1.95
gang—$%$1.29
Manufacturers and Distributors: Wrlte for
prices on larger quantities, WE HAVE
OVER 250,000 VARIABLE CONDENSERS
IN STOCK.

AUTO RADIO DEALERS!
ATTENTION!

Car radio specially made by famous Amer-
ican manufacturer of communications sets
(Recently im-

for export to South America.
pused currency restrictions
make export impossible,)
tubes. 3 gang condenser, and
unbellevable sensitivity and
selectivity. Fungous proofed
and tropicalized. Out of this
world, compared to any radio
built for the domestic mar-
ket. sensational value at
$28.00 $285.00 in
lots of

SCR 274N Command Set
(Made by Western Electric)
THE GREATEST RADIO EQUIP-
MENT VALUE IN HISTORY

net, or

A mountaln of valuable equipment that in-
cludes 3 separate Communications Recelvers,
covering up to 9.1 MC, 2 separate 40 watt
Transmitters including crystals. 4—328v
Dynamotors (easily converted to 110v AC
operation). Pre-Amplifier and Modulator, 2
Tuning Control Boxes, and 1 Antenna
Coupling Box complete with R.F, Ammeter,
tubes supplied in all. Receivers and
Transmitters instantly detached from monnt
Ing racks for use In separate locations.
Removed from unused aireraft and in guar-
anteed electrical condition. A super value
at $59.95 complete.

DELUXE SUPERHET
A.C.-D.C. RADIO KIT
Extra high quality standard production tine
radio in kit form with complete instructions.
Features 2 iron core I.F, transformers, a 2
gang condensor, and polyethylene insulates

0 . Kit fo $8.7S or 2 for. .$17.00
Assembled, Wired & Tested $12.95 or
2 for,,  .$25.00

aw L]
$7.05 TAKES BARGAIN "C" |
{All three items below)
ALUMINUM GEAR BOX 18x8x7 that con-
tains two powerful electric motors and two
matched ifear trains. 62 gears in all vary-
ing in slze from 14 to 4 inches in diameter.
This unit is readily converted to rotate in
beam antenna or any other similar
MBE. i S e e $5.00

SIGNAL CORP INTER-
CONNECTOR RELAY BOX 730A
This valuable unit, made by Bell, and more
familiarly known by the U. §. Army desig-
nation BC616, is encased in_a highly poi
ished aluminum case 614x516x214h, and
contains 150 mfd. of condenser capacity
sensitive relays, resistors, and terminal
strips. Order several at the giveaway price
of anly a5 .$1.95

REMOTE CONTROL UNIT—
Aluminum case 4 x x 2
containing 2 potentiometers
triple pole switch, 4 knobs,

L}
phone jack, gear mechanism ﬁ'
In ’ !ﬁ
cluding 8 prong JAN connec- [~

and revolution counter,
tor to fit box . ., . ._..$1.39

L

and 1n addition make perfect
intereom remote stations. Our
price $4.50, Including outputr

Meter Rectifiers—Can be used for replace-
ment, or in construction of all types of test
equlpment—Full Wave—$1.2%, Half Wave—

transformer ..

wwWw americanradiohistorv com
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WHERE TO BUY IT ...

WHOLESALE RADIO

of Baltimore

RECEIVERS
COMPONENTS
ANTENNAS
ACCESSORIES

One of the Most Complete T.V.
Supply Houses in the World

Unbeatable TV Reception
BEST FOR THE FRINGE AREAS

Snyder Lazy XX \

TV ANTENNA
s F—
cqmplete T
With Mast N \
Extremely hi-galin.
Easily stacked (|
double conical Lazy 1 E
XX type. Just un- il | e
fold, tlghten and = |
erect. All TV chaniels and M.
Overabl height 11 fi. erected.

Complete with 3 mating mast sec
tions, guy¥ wire anchors, standofy
pole insulators and adjustable
mounting base. Complelely pre
asgembled. Can be used with any
type lead-in 72 to 300 ohins im
pedence. Order model TX-2A.

TV ANTENNA ACCESSORIES

RMS LIGHTNING ARRESTORS. For use with 300
ohm twin lead with no wire stripping. Strap mount

type Model LA-1 ... .. ... ... ... ......... 3¢
STEEL EXTENSION POLES 10 f1. long. 14"

Weather treated .. ... ............ ........... . 81,95
ANTENNA SWIVEL BASE. Aluminum .. 39¢
GUYWIRE 6 stranded # 20. Per 50 ft. 29¢

24 reels 50 ft. each interconnected .. ........... 6.00

72 OHM COAXIAL CABLE RGS9U (4c per ft.) per
100 ft. $3.75
300 OHM TWiN LEAD ($1 45 per 100 £1.) 1000 ft. $11.75
CHIMNEY MOUNT BRACKETS. Combplete with q
.59

strap ... g 500
HI- BAND ADAPTER. Tolded dipole and reflector.
(Iamns on existing pole $2.00
31,”—300 OHM STAND OFF iNSULATORS. \\md
serew In type. 3c eu, Per 10 . 52 75
SAMS TV ANTENNA MaNUAL’
MATCHING TRANSFORMER. 72 ohins to 300 ohms 2 40

Sensational Antenna Buy!
SNYDER HI-LO ARRAY

Complete With Mast Sections
Meodel TV 21

We don't helieve you'll
find a finer antenna any
where near this low Drice.
Two folded dlpoles (high
and low) with reﬂectors
¢omplete with two 3% f
mast sectlons. guy ring. stand- oﬁ
Insulators. Ready for easy. quick
instalfation,

$595

$5.75 in Lots of 6 or More

Rigid Center! Self Adhering Margin!
VU-ALL TV FILTER

7"—1.65
The newes finest TV filter. o
Washable. k'\;;aat resisiant. Can’t 10 2.25
break, lear or wrinkle. Ul’\hel‘sdl 12V2"—2.85

(or square or rounded-end
ure: Permanent glare reHef
Grey tinted. Instantly appli

15 & 16"—4.05

Get Perfect Picture In Fringe Area

NEW RMS TV BOOSTER

Model SP-4
No lead loss. Maximum efficiency
at Migh frequencies. Input and
output iron cores assure maximum
resonance at desired frequency.
Covers all TV channels. Distinc-
tively crafted cabmet Order RMS
Preamplifier SP-4. .. .%$22.50
Lookat These Other TV Booster alues

V-
R

FM with built-in Mateh-A Tran.$22.50
C 101-50 $22.50

WRITE FOR FREE MONTHLY ''FYI'* BULLETIN

ADDRESS ORDERS TO DEPT. QR 100
OR PHONE MULBERRY 2134

HOLESALE
RADIO PARTS €O., Inc,

W, Boaltimere 5¢.

an

BALTIMORE 1,

ADVERTISING

Allied Radw Corporation
Alprodeo, In
American Electrleal Heater C
American Phenolic Corp
Amperite
Amblifier
Amy, Aceves & King, Inc.
Approved Electronics .
Arrow Electronics .
Walter Ashe Radio Co. ..

Beil Telephone Labs., Inc. ... 2
Boland & Boyece. Inc, ....... 2
Boyce- Roche Book Company . 8
Brook Electronics ......... 128
Brooks, M. . 138
Brooks Radio Dist. Cn . 105
Buffaio Radio Supply . . lat
Jack Cantor ..... ............. . 105
Capitol Radio Engineering Inst, 4
Certified Television Labs. ....... . H4
Cinex, Inc. ............. . 139
Circle-X Antenna Corp. . 16
Cleveland Inst. of Radio.. .22
Communication Devices Co. .. . 120
Communications Equip. Co. . 115
Covideo. Ine. .. ...... . 139
Coyne Eleetrical "School ... . 130
DeForest’s Training., Inc. ..... I
Frederick J. Drake & Company. 144
Electro Products Labs. ...... 130
Eilectro-Technical Industries . 1z
Etectronic Instrument Co. 105
Electronic Measurements Col 139
Esse Radio Company l§7

Espey Mfo. Company. In L. 132

Fair Radio Sales ... 128
Far West Trading C 5 144
Feiler Engineering Co. ............ ... ........ 114, 105

General Electronic Dist. Co.
General Test Equipment Co. .
Green Radio Distributors ..... l44
Greylock Eleetrnnie Supply Co.
D. H. Harrell Co.

138
Harvard Lah a5 138
Heath Company .. ..
Herbach & Rademan
Hershel Radio ......
Hotel Strand ..
Household ................. ....
Hytron Radio & Electronics Corp. . 21
nstructograph Company ....... 134
nsuline_Corp. of America . 140
international Resistance Co. 19
Jacksen Electrical Inst. Co. . 121
Jensen Industries. Inc. $37
Jersey Specialty Co. 134
1 F D Mfg. Co. 104
The Keisey Compa 127
Lafayette Radio 99
Lectronic Research Laboratories 145
Leotone Radio Corp. . .......... s
Lexipower Company ... i5
Liberty Electronics ........ 140
McGraw- Hill Book Ce., Inc. 145
The Macmillan Co. ........ 145
Merit Products 140
Midwest Radio Corp. 103
Minex .. . . ...... 39
Murray Hill Books, inc. 96
National Company ....... 6
National Radio Institute . 3
National Schools ... .......... 5
New Jersey Radio & TV Tube Co. 138
Niagara Radio Supply ......... "
Odegaard Manufacturing Co. 124
Ohmite Mfg. Co. .......... 134
Opportunity Adlets 127
Plastics & Electronics Co. 136
Precision Apparatus Co. .... 136
Progressive Electronics Co. ...... 101

RADIO SCHOOL DIRECTORY
{Pages 142-143)

American Radio Institute Mllwaukee School of

Baltimore Technical Inst. Engineering

Bligs Electronic School Pacific Tmlnlng School

Candler System Company RCA Institutes

Commercial Radio Institute Radio Television Institute

Commercial Trades Institute Tri-State College

Don Martln School of Radio Valparaiso Techuicai Institute
Western—Radio Television

Holl) waod Sound Institute Institute

Lincoln Engineering School YMCA Trade & Technical

Massachuseties Radio School Schools

R&MRadio Co. ..........oieiiieriiiiiiii et 129
Radio City Products .............................- 100
Radie Corporation of America. .97. Back cover
Radio Dealers Supply Co. ....cc.cveinninii.tn
Radio Heceptor Co.. inec. I35
Radio Shack ........... ..... 137
Radio Supply & Engineering Co. 110
Radioni¢c Equipment Corp. ......................... 38
John F. Rider inc. Pub. .. .Inside Front Cover
Robin Hoed Co. ...............coiiaaioiiiionnnnn, 136
The Rose Company . 134
Senco Radio, Inc. ... 94
McMurde Silver, Inc. §02
Simpson Electric Ce. 95
mithers Co. ......... 120
Sovereign Television Co. 136
Sprague Produets Co. 4
prayberry Academy of, "Ral Cover
Sun Radio & Electronics . 132
Supreme Publications .. i14
Bill Sutton’s Wholesale 139
Sylvania Electric Products . 85
Tech- Master Products Co. 116
Techpifax ............ 138
Tel-A-Ray 14
Telrex Inc. . 98
Tenastubs £5
Transvision ........... 126
Triplett Mfg. Company 93
Turner Co. ............. 109
United Surplus Materials 107
Universal General Corp. ... 115
University Loudspeakers, Inc. . 86

D. Van Nostrand Co., Ine
J. M. Weaver Co. ..

Weller Mfa. Co. 0
Wells Sales ............ 146
Wholesale Radip Parts Co. 144
Wind Turbine Company ................. ..... ... 106
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SOUND POWER
PHONE CHEST SET

RCA M1 2454-B TYPE C
NEW EXPORT PACKED
Shipping weight & Ibs.

$7.50 per set
IDEAL FOR TV ANTENNA INSTALLATIONS
FARWEST TRADING CO.

209—1ST SO. Seattle 4, Wash.

ANOTHER QUTSTANDING JOBBER

GREEH RADIO pistrisutors

482 SUTTER AVENUE
Brocklyn 7, N. Y.

HAS THE
SENSATIONAL NEW
400-K
5" Scope Kit
IN STOCK!

Stay On Top
in
T Get

TELEVISION

SERVICING

for RADIO MEN

Get This Much Needed Book Now and Keep
Up-to-Date—Helps You Earn More

This is the TV book of the hour, and it's for the pro-
fessional radio man only. Not for TY owners who want
to hnker with their sets. It starts where the radio-
man's knowledge and experience with AM sound
receivers stops and provides simplified instruction,
easy to follow, on all service operations. If you are
in radio work, ge? this timely book now. Protect your
job and your "future with TELEVISION SERVICING—
the complete TV service manual that will keep you
up-to-date.

Covers alignment and other adjustments, replace-
ments, test set-ups and connections, and trouble
shoohng with test patterns and oscﬂloscope traces.
Includes instructions for using sweep and marker gen-
erators, oscilloscopes and electronic voltmeters in
such work. Over 400 pages. 302 lllustrations. The only
book of its kind.

Be an Expert on All These Subjects

The Television Plcture—The Signal Input to the Ficture
Television Signal—The R-f Tube—The Sync Sectlon—
Section or Front End—The Sweep Oscillators—Automat-
Video I-f Amplifier—Instru- ic Control of Sweep Frequen-
ments for Allgnment—Align- ¢y — Sweep Amplifiers and
ment of VideoI-f and Traps— Controls — Magnetle Deflec-
Sound Section and it8 Align- tion Amplifiers — Television

ment — Front End Allgn- Power S8upplies—Trouble
ment — Intercarrier Sound Shooting with Test Patterns.
—Picture Tube Controls—

Rush Order Today

Get this practical. belpful
Televislon Servicing now.
Protect your job and yow
future. Rush order to F. J.
Drake & Co., 117 Green Bay
Road, Dept. 181, Wilmette.
m

MONEY BACK IF
_NOT SATISFIED

Frederick J. Drake & Co., Dept. 181
117 Green Bay Road, Wilmette, Il

Send me Television Servucmg for Radiomen. [f not
satisfied | will return book in § days and money will
be refunded.

[] Check or Money Order for $4.00 enclosed. Send
book postpaid.

[ Send C.O.D. plus postage.

RADIO-ELECTRONICS
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BC-1206-C BEACON RANGE RECEIVER

complete with tybes—$5.95
FL-8A FILTER—S$1.37

SURPLUS EQUIPMENT
TROUBLE SHOOTING MANUALS

BC-348 SCR-522 $1.10 EA.
BC-779 BC-410 postpaid

BRAND NEW SOUND POWER PHONES
TS-10 HANDSET—$8.92 ea., $17.60/pr.
RCA Navy head & chest set—20 ft. cord—$14.88
ea,, $28.00/pr.

RCA sound power unit. Use as mike or recvr.—
$1.1) ea., $2.22/pr.

Send for free monthly bulletin

LECTRONIC RESEARCH LABS.
1021-E Callowhill St. Phila. 23, Pa.

“LAZY Q-FIVER"—BRAND NEW ’

(includes schematics) ‘

.

THE NATIONAL FOUNDATION FOR INFANTILE PARALYSIS

Assembled for your convenience
Facts, standards
practices, data

Jor the whole field |
of radio engineering

Radio Engineering
Library |

RADIO specialists of the McGraw-Aill publications
selected the books for this library as those
glving the most complete,

}ie;:endabdled cboveragle of

acts neede y engtneers H ¥

whosed dsDaclal dt}elds ;re lerary includes:

grounded on radio funda- | |.

mentals. They cover circuft c:ncdu%r:nentﬂ'sbeso_f

phenomena,  tube theory, E

networks, measurements, astman . |

and other subjects . . . give | 2. Radio Engineering

specialized treatment of all —Terman

fields of practical design 3 e .

and application. . C°"."""".'°°"°"

Engineering— |

% Special Low Price Ev'ar'"

* Bought eingly, the five 4. ngh-Frequency
volumes would cost Measurements—
$30.50. Under this offer Hund
you save $3.00, 5. Radi . .

% Pay in easy installments ° H:nldobogaﬂ:!e:r::lze

. 3558 pages!

FREE 10 Day Trial 2558 illustrations!

McGraw-Hill Book Co., 330 W. 42nd 5t., N.Y.C. 18

Send me Radio Engineering Library, 5 vols., for 10 days
examination on approval, In 10 days I will send $2.50.
plus few cents postage, and $5.00 monthly till $27.50 is
paid, or return books Dostpaid.

JANUARY,

1950

| THEORY OF HEARING, by Ernest Glen Wever.
Published by John Wiley & Sons, Inc., New York.

5% x 8% inches, 4184 pages. Price $6

Too many electronics men concerned
with audio tend to forget that the final
purpose of all their efforts is to stimu-
late the human ear. The result is that
many unwarranted assumptions based
on pure mathematies are made. It satis-
fies a certain sense of neatness to
achieve a flat frequency response in an
amplifier or to arrange a sound installa-
tion so that tones of all frequencies
have the same loudness as measured on
a sound-level meter. The ear, however,
refuses to accept the dicta of the decibel
meters and responds differently to iden-
tical frequencies at different intensities.

Dr. Wever has made intensive study
of the effect of sound on the ear since
1930. His book, while indicating that
much remains to be done, contaihs a
wealth of enlightening information for
the serious audio man. The physiolog-
ical basis for ear behavior is discussed
throughout but—what is of greater in-
terest to the electronician—many the-
ories and experimental results throwing
light on the ear’s hehavior are given.
Whys and wherefores of response to
simple and complex waveforms, to vari-
ous loudness levels, to different frequen-
cies, and to shifts in phase are dis-
cussed in detail.

TELEVISION SERVICING FOR RADIOMEN,
hv H. P. Manly. Published by Frederick J. Drake
Co. 5% x 8 inches, 418 pages. Price $4.00.

A book for the practical radio tech-
nician rather than the student of tele-
vision theory, this work goes right into
the front end of the receiver after a
single preliminary chapter on the tele-
vision signal. It continues in following
chapters through the i.f.’s, video detec-
tor and amplifier, and the sound section.

The question of alignment is consid-
ered a major one by the author, and a
number of chapters are devoted wholly
or partly to it. Instructions are prac-
tical, and often given step-by-step.

After covering thoroughly those parts
of the receiver which handle the video
and audio signal, separate chapters are
given to syne, sweep oscillators, sweep
amplifiers, magnetic deflection ampli-
fiers, power supplies and trouble shoot-
ing with test patterns.

TELEVISION WORKS LIKE THIS, by Jeanne
and Robert Bendick. Published by Whittlesey
House, New York. 6% x 10 inches, 64 pages.
Price $1.75.

In this thoroughly nontechnical ex-
planation, only a very few pages are
devoted to technical processes and the
rest to program production. Probably
509 of the space is taken up with il-
lustrative drawings — almost cartoons
in character—with text on the adult
level but designed for quick reading.

BASIC ELECTRONICS, hy Royce G. Kloefler and
Maurice W, Horrell. Published by John Wiley &
Sons, Inc., New York. 6 x 9% inches, 435 pages.
Price $5.

A basic text book for those with a
knowledge of physies but not of elee-
tronies. The treatment is not mathe-
matical but calculations are introduced
wherever necessary to avoid superfi-
ciality—R.H.D.
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WHAT IS YOUR

PROBLEM?

You will
find the
answer

S
D

A Handbook of 721
problems AND SOLUTIONS

Save time and trouble. Arranged under radio
and electronic headings and completely indexed
for quick reference, these problems give you
step-by-step solutions to every problem com-
monly arising in work on receivers, power sup-
plies, antennas, amplifiers, tubes, transmitters,
etc. If you are ever “'stuck’™ on a calculation; if
you need a check on your figuring; or if you
want to refresh your memory on the formulas to
use for a certain problem—you will find your
answer guickly ani easily in this book.

Good practice for your FCC exams. This book
shows you how to solve every problem requiring
mathematics in the FCC ST5DY GUIDE for
licenses of all classes. You will find no better
handbook for practice in solving problems with
ease, speed and accuracy. $6.00

Just
Published

Television
for Radiom

spwanD M. HOL

AND WHY’S in the practical
terms of operation & serviting

This book explains the sheory as well as the
techniques of relevision construction, operation,
and servicing in the clearest, most practical
terms. It gives the radioman all the basic infor-
mation he needs to meet the increasing demand
for skilled television technicians. It shows how
and why all modern equipment operates; in-
cludes all the essential mathematics and espe-
cially good material on antennas. $7.00

SEE THEM FREE

(|
l The Macmillan Co., 60 Fifth Ave., New York 11 I

|
Please send me a copy of the books checked
l I below. I agree to remit in full or return the
books within ten days without further obligation. i
! ' [ Radio & Television Mathematics, $6.00 I
' O Television for Radiomen, $7.00 I

l Address.... s NS U U q
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TYPE PRICE EACH
OA4G $0.95
O1A .45
TASGT .65
1B22 4.35
1B23 7.50
1E42 5.25
1C5GT .65
1D8GT .95
1E76T 1.95
1E7G 1.95
166 .65
1L4 .75
1LCH .75
INSGT .75
1N21 (Crystol .65
IN21A Diode) .95
IN2I1B " " .95
IN22 " " .80
IN23 " " .80
IN23A " " .85
N27 ot .85
IN29 " .85
56T .85
1R4/1294 .65
185 .70
174 .75
2A3 1.05
2A7 .85
2B7 .75
2822/GL559 3.75
2C22/7193 .35
2C26 .35
2C26A 45
2C34 .55
2JIDA 11.45
2J22 9.85
2J26 8.45
2J27 12.95
2.3 9.95
2)3 14.8%
2J33 18.95
2J34 17.50
2J37 13.85
2J)38 6.95
2J48 12.95
2461 27.50
2Y36 1.20
2X2/879 .65
Ad4 .35
3822 2.65
3824 1.75
38P) 3.75
3C24/246G .50
3D6/1299 .65
3E2 4.95
3FP7 .95
3FP7A 4.95
k{1 4] 4.50
3IHP?7 2.95
395 ‘90
354 .75
REL-5 14.95
SAPY 3.95
SBPY 2.75
58P4 3.95
sCP 3.7%
5D21 24.75
SFP7 3.25
SGP1 4.95
SHP4 4,75
5J23 13.45
5J29 13.45
SR4GY .95
&-4 .35
6-7 .35
86A3 .95
A6 .75
8AB7 .95
S8AC7 .90
6AKS .80
6AKS .80
6B4G 95
687 .80
6B8 .95
6BES 6F
6C4 .40
6CH 70
6C2Y 19.25
6D6 .60
6ES .70
6F6 .60
6G6G .80
6H6 45
8JS .45
8J5GT .45
8J6 .90
8J7GT .70
6J8G .95

A Ty T TYPE PRICE EACH
-':'::m:':l?liﬁ:fllmlflﬁ ,lIl:::ll::l:::|'|'|'|'|||!|:|:|:|'|'|'|'. :I:I:I:I:II ||{'|'.|||!|!|!:IJ!::'!I 864 45
|||||III N L] i 865 2'55
e y 866A 1.30
869 19.95
8698 27.25
872A 2.45
i 874 1.95
A 878 1.95
930 Photo Tube 1.00
i
.55
Guaranteed by WELLS %56 50
Check this list for exceptional valves in magnetrons, cathode ray tubes, voltage zg: (NE-16) gg
regulators, transmitting tubes—also neon, pilot and flashlight bulbs. These are brand new, 1005 .35
standard make tubes. Order enough for future needs directly from this ad or through your };3? ;g
i r. 1203A/7C4 1.05
local parts jobbe . ) oE
1619 45
1624 1.25
1625 .45
TYPE PRICE EACH | TYPE PRICE EACH | TYPE  PRICE EACH | TYPE  PRICE EACH eH ]
6X6GT .55 | 45 Spec. .50 304TH 5.75 710A 2.45 1630 3.95
6L7 75| 48 75 | 304TL 1.75 | 713A 1.55 638 .90
6N7 ‘75 | EFso/vT2s0 45 | 307a 4.25 | 74ay 3.90 1641 /RK-60 .75
6R7G .75 56 55 316A .75 7158 9.75 051 k13
6SA7 .65 70L7 1.05 3508 2.55 717A .85 7193 .30
65C76GT .70 2 1.75 | 354C 14.95 | 721A 3.75 8011 225
4SF5 .65 | RKR-73 1.25 | 371A .95 | 723A8B 14.95 8012 3.25
6567 .65 76 .55 3718 .85 724A 4.25 8020 3.25
6SH7 40| 77 .55 388A 1.95 7248 4.25 8025 6.75
6SJ6GT .60 VR-78 .65 393A 4.6’ 725A 9.95 9001 .65
6SK7GT .60 | 80 .45 | 395 4.95 | 726A 17.45 9002 .45
SSLTGT .60 | FG-81A 3.95 | MXx408V 40 | 730A 10.95 9003 .60
6SN7GT 80| 83v 90 | a7a 1450 | 801 ‘50 9004 "40
4SQ76T .60 | 89y 40 | 434A 3.40 | 801A .70 9006 .40
6SR7 .60 | VR-90 .65 | 446A 1.55 | 803 5.25 381A .45
PR A
V76 .85 . . 5 5.95
6V6GT .75 | FG-108 9.75 | 527 9.95 | 807 1.25 NEON BULBS
Y66 .75 | vR-108 .85 | 530 9.95 | gos 1.65 NE-1 -24
7.7-11 Bellast 35 | vuanes 56 | 531 12.95 | 81 2.35 NE-16 -24
7A4 60| 148 1.20 | 532A.1832 3.55 | 813 7.85 NE-20 - -06
TA7 60| M723 .55 | GL-559 3.75 | 814 3.75 NE-21 .24
78B4 60 | VT-127 British .35 | KU-610 7.45 | 815 2.85 NE-48 -24
7C4/1203A 40 V7-127-A HY-615 1.05 826 .75
7€6 .60 {Triode) 2.95 7008 7.95 8298 4.95
7F7 70 | vR-150 50 | 700¢C 7.95 | 8308 3.95
TH?7 .70 VT-158 14.95 700D 7.95 834 5.75
7K7 70| FG172 19.75 | 702A 2.95 | 837 1.65
7L7 .70 2058 1.45 703A 3.95 838 .25
IN7 .70 211 (VT4C) .60 TO4A 1.75 841 .50
707 .60 215A 1.75 705A 2.65 843 .50
10 45 221A 2.10 707A 17.50 85) 39.00
10T) Ballast .50 231D 1.20 7078 19.50 860 2.40
10Y .45 268A 2.95 708A 4.95 861 29.25
12A6 .25
12A66GT .25
};:.”757 ‘-;g PILOT AND FLASHLIGHT BULBS
‘2:3:57 6% | stock no MFR. NO. vOLTS WATTS BULB BASE  PRICE EACH
12J56T a0 | 3425 1256 3 21cP s-8 DC Spec. $0.05
12J76T ‘70 | 350-41 943 6-8 100CP G-16Y2 Auto Soc. .10
12K8 65 354-76 14N 2.4 BA G-7 DC Bay. .09
Y2SF7 ‘70 LB-200 Sé 118 é $-6 Cand. Screw 6
12567 ‘e5 | 350-43 11A/T4C 18 J1A T-4 Cand. Screw 14
12SH7 .40 | 3428 1245 6 3cp G-6 SC Spec. .08
V125K7 ‘60 | LB-201 319 3 (Aircratt, metal housing, Amber Lens) .22
125L7GT .60 | LB-202 328 24 N T-1%  Pressure Flange .40
12507GT 60 350-40 84 6-8 3CP G-6 DC Bay. .07
et 89 | 350-42 Spec. 12 SA. s Cond, Screw a3
12X825 2 amp. 350-20 1446 12 -2 amp. G-12  Min. Screw .07
Tungar 2.10 | 350-14 4 2 .06 T-3%  Min. Ba .06
13-4 Bollast 135 | 348-22 PR-10 é .5 amp. B-3V2 Min. Flonge .05
B K 350-19 Proj. Bulb 120 500 W. T-20 Med. P§. 1.45
15R V.26 | L8-17C 248 24 .035 a. T-2 Tel. Base .18
REL-21 2.75 LB-58A Nite Lite 110 7w c-7 Cand. Ser. a7
23D4 Bollast .45 | LB-57A 53 12-96 1Cp Min. Bay .07
RK24 1.75 | 354-78 Airplone Headlite 24 239W A-19 Med. P§. .38
24A 75 350-55 323 3 (Alrcraft) T-1Y2 953 .22
25Z66T ‘g5 | 3423 LM-60 15 250W 7-20 Med. Pf. 140
65 LB-102 1195 12-16 S0CP RP-11 DC Bay .14
27 50 342-2 cC-13 110 100W T7-8 DC P¢. & x4
2807 .40 | 35476 149 2.4 .8A DC Bay. 4
30 ‘75 | 35477 302 28 {Airplane Type) DC Bay. 14
30 (VT-67) Walkie .75 | L5194 3 4 SIZANN T-3%  Min. Boy i
- = 09-. - el. Base o
33 (VT-33) Talkie .75 | (5107 24.A2 WE 24 .75-.105A T2 Tel. Base 18
RK-34 '45 350-63 AR-) Argon 1058 2V2 W S-14 Med. Screw .22
3I5Y4 65 LB-109 5122 Telephone Type Neon 7-2 Tel. Base Rk
36 :40 350-18 1477 24 17 T-3 Min. Screw 6
37 4
38 .40
39/44 '35 | MANUFACTURERS: We carry thousands of electronic parts in stock. Send us your requests for qQuotation.

SALES, INC.

this ad.

Distributors: Our standard jobber ar-
rangement applies. Order directly from

NEW CATALOGS READY
Complete listings of all Wells Electronic Com-
ponents now available for Distributors, Manufac.
turers and Amateurs. Write for your copy today
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YOWU Need My PRACTICAL Training to Make Money in

Sl

NOW IS THE TIME To Get Into This
Fast Growing Industry —Prepare For A
Fine Paying Job Or Your Own Business!

If you want to get into Radio-Television and Electronics . . .
you owe it to yourself to get the facts about iny training. [ have
trained hundreds of men to become outstanding service tech-
meians—and I'm ready to do the sane for you. Whether your
woal is & fine paying job in one of Radio’s many branches—
or a successful Radio and Television business of vour own—you
need the kind of training I offer! My training is practical and
down to earth. YOU NEED NO PREVIOUS EXPERIENCLE.
You'll be astonished at your rapid progress. I start you with.
basic fundamentals and gitve you plenty of practical shop-bench
training with many kits of parts I send you. This is the traiming
that sticks with you and makes money for you on the job!

Get Paid For Spare Time While Learning

Soon after you start training I send you my famous BUSINESS BUILDERS that show
you how to make money in'spare time doing interesting Radio jobs. Look at the useful
and valuable equipment you get while training with me (illustrated at left)—I send you
these 8 big kits of Radio parts and equipment and help you build step-by-step a power-
ful 6-tube superhet radio, a 16-range test meter, plus other mighty. useful equipment
for Radio and Television servicing. You will perform over 175 fascinating experiments
while training. You will learn about Television—so that you will be qualified to step
into this fast growing, profitable field. I also send you many valuable service manuals,
diagrams and my book telling exactly how to set up your own Television and Radio
shop. I went you to learn all about my training—and that is why I urge you to clip and
mail the coupon below for my two big FREE Radio books. I eniploy no salesinen—and
nobody will call on you. The important thing is to act now and get the facts.

HAVE A BUSINESS
OF YOUR OWN

A profitable Radio and Television Service
Shop nay be started with little capital. [
will show you how to get started and how to
build your small business. At left is pigtured
one of my graduates, Mr. Merrit C. Bperry
of Fairmont, Minnesota in his own shop.
The way is also open for you to build a good
SERVICE BUSINESS FOR YOURSELF.

ALL KITS ARE YOURS TO KEEP RADIO AND TELEVISION
Fueht of the hundreds of Radio parts ani other Items I send my students Is INDUSTRY BOOMING

thelrs “*for keeps.”” You may use this tequ.imnenl. Iln your Radlo and‘ Tolevlsl‘on

service work and save many dotlars by not having to buy expensive 'ready- d P . . i -

mmade” test equipment. Each of my 8 kits will help you advanee and learn Y.o.u couldn’t pick a better time t'o'get mtl_) l(ndxo-'l(_ele-
vision and Electronics. New Television stations are going
on the air to serve every major city—hundreds of new

iruportant steps in Radio and Television servieing.

AM and FM Radio broadcasting stations are also on the
air to serve praetically every coivmunity in America. All
this erestes new and bigger opportunities for the trained
man who knows Radio-Television and Electronics. Good
Radio and Television service men are needed NOW!

=

Learn at

IN YOUR
PARE TIME

8 BIG KITS of

Radie Parts a1d Equipmenf . . .

THIS TRAINING

LOREN D. SAUCIER
of Coloma, Mich. re-
ports that my tralning
has made It possible for
him to repair large
numbers of Radlo and
Television receivers.

AVAILABLE
TO YOU UNDER
THE G.I. BILL

810 in spare time re-
pairing radios. He is
now also working with
s own Tejevision set.

Wy Training Includes:

Radio Servicing

ses  Radio Books
Telerxaﬁ:?:; | | SPRAYBERRY ACADEMY of RADIO, Dept. 20-E
FMm Modulation T mell coupon for 2 FREE ! 111 North Canal St., Chicago 6, 111

Peblic Address
and High
Frequency
Applications

my big FREE book, ‘How To
Make Money In Radio-Television
and Electronics.”' Learn why my
really practical training is best of
all for you. Discover what's
ahead for you in the tast moving
Radio-Television and Elec-
tronics industry. No obligation.
Don’t deiay-—the future is too
important to you, Mall the
coupon now-—and count on me
for fast actlon.

Please rush my FREE copies of “How To Make Money In Radio-
Television and Electronics” and “How To Read Radio Diagrams
and Symbols,"”

Name........... D000 C O DG 0000000 0E0EE P Age..oiiiiiiinin
Address......... 0G00I 000000 0d QLT et AL 000000000000
(0 TIPS O State. ........ 000000000

( ) Check here if you are a Veteran,

www americanradiohistorv com
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For quick and accurate TV trouble shooting. ..

Cunningham brings you the indispensable Pict-0-Guide

VOLUME 1 of the RCA Television Pict-O-Guide has
been acclaimed as one of the greatest practical and

instructive aids to TV receiver trouble shooting in
the field.

Now—in addition—there is a second Volume, with
twice as many pages, over 25,000 words of down-to-
earth, up-to-the-minute text, covering the simplified
time-saving method of TV trouble shooting by picture
analysis.

The pictorial data and descriptive material in these
Pict-O-Guides provide you with practical information
on alignment, interlacing, focusing, blanking, sync, and

CUNNINGHAM TUBES — BUILT FOR SERVICE

interference . . . basic, eyewitness information applic-
able to TV receivers, regardless of make!

HOW TO GET YOUR COPIES:

To get one or both Volumes of the
RCA Television Pict-O-Guide, ask your
Cunningham Distributor today for the
folder “One Picture is Worth More Than
10,000 Words.” It explains how to
obtain either or both volumes at no
extra cost fo you with your purchase of
Cunningham tubes. But don’t delay...
the supply of Pict-O-Guidss is limited!
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