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NOW...see how you score on the

Try yourself out on these leading ques-
tions about RCA Radio Batteries. You’'ll
profit by the answers whether you get a

RCA BATTERY

"(fet the Tacti-

Official Questions and Answers from the
$10,000 RCA Battery ‘“Get the Facts’’ Contest (Ended July 10, 1950)

V. Of all the radio battery brands sold—
which brand is recognized as "“The Battery
Jor the Radio Trade”?

(Answer) RCA.

2. Why is RCA recognized as "The Battery
Jfor the Radio Trade”?

(Answer) Because RCA sells its bartteries
to Radio Dealers and Servicemen through
Radio-Electronics Distributors.

3. What sales advantage does RCA’s Bat-
tery distribution give retailers?

(Answer) Virtually no RCA Battery com-
petition from non-radio outlets.

4. How complete is RCA’s line of Radio
Batteries in terms of consumer needs?

(Answer) RCA’s line covers 999, of to-
day’s radio battery demand.

e

5. What is the most outstanding
@ Battery in RCA’s line?

@ (Answer) The RCA-VS036—flash-
light-size “A” battery.

6. Why is the RCA-VS036 an outstanding

battery?

(Answer) Because it contains a Special
Radio Mix—is completely Sealed-in-Steel
—zop, bottom, and sides.

7. What important advantages does the
RCA-VS036 offer retailers?

(Answer) Sealed-in-Steel construction
eliminates shelf-life problems—the bat-
tery stays fresh until used.

8. Why will castomers prefer the RCA-
Vso36?

Tl

(Answer) It’s virtually leakproof and, in
radio operation, gives more operating
hours than competitive flashlight-type
batteries.

9. Is the RCA-V5036 good for Flashlight
use?

(Answer) Yes. It exceeds the U. S. Bureau
of Standards Household Flashlight Cell
Capacity requirements by nearly 50%.

10. What RCA ‘“‘Exclu-
stve’’ helps you sell the
RCA-V'5036?

(Answer) The “Carry Kit”’ merchandiser
—a “carry-away’’ container that sells bat-
teries like soda pop—eight at a time!

11. What is your assurance of top quality
in RCA Batteries?

(Answer) Only the finest materials and
skilled workmanship go into RCA Bat-
teries. Every cell is aged and individually
tested.

12. How bhas it been proved that RCA
Batteries give extra listening hours?

(Answer) Exacting laboratory perform-
ance tests show that RCA Batteries ex-
ceed the average of competitive brands.
13. What steps are taken to safeguard the
quality standard of RCA Batteries?
(Answer) Constant research, product de-
velopment, and the continued applica-
tion of latest production techniques.
14, Are radio set manufacturers recom-
mending RCA Batteries for their Portables?
(Answer) Yes—in ever-increasing
numbers!

high score or not...because these are the
Jacts about RCA Radio Batteries every
dealer and serviceman should know.

15. What specialized knowledge does RCA
bring to Radio Battery retailers?

(Answer) RCA—World Leader in Radio
—is closer to radio-battery market re-
quirements than any other battery sup-
plier. Such knowledge assures dealers
availability of the right types—at the
right time—backed by proved radio trade
sales programs.

16. What selling aids does RCA provide?

(Answer) All types of displays and mer-
chandisers, together with technical liter-
ature—the most complete line in the industry
—all geared for radio trade use.

17. What are some RCA “‘Firsts” in bat-
tery sales promotion?

(Answer) The RCA “Carry Kit,” Toy
Shipping Container, Basic Sales Aid Kit,
and, Radio-geared Sales Aids!

18. What is your guarantee
of high consumer acceptance
of RCA Batteries?

(Answer) Today, as always,
the RCA Trade Mark is your assurance
of immediate customer acceptance. Con-
sumers everywhere recognize RCA as
“the Greatest Name in Radio.”

19. What can radio dealers and service-
men do to prove to themselves that they can
sell more RCA Batteries than any other
brand?

(Answer) Starting now—sell RCA Bat-
teries. Watch your business grow!

See your RCA Battery Distributor
for fast, reliable service.

RADIO CORPORATION of AMERICA

RADIO BATTERIES
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! YOU BUILD
this Transmitter Power Supply
used in the basic experiments in

RF and AF amplifiers, frequency
multipliers, buffers, etc.

PRACTICE setting up code,
amplitude and frequency modu-
lation circuits (put voice, music,
etc., on “carrier signals” you
produce). You learn how to
get best performance.

[ ==

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

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

VETERANS

To get this valuable
training under G. I.
Bill. Time is Running
out. MAIL COUPON NOW!

| TRAINED THESE MEN

“N.R.I. has been my step-

ping stone from a few hun-

8 dred to over $4,000 a year
as a Radio Engineer.”—

¥ ALTON B. MICHAELS,

Trenton, Georgia.

“Am BroadcastEngineer at

WLPM. Your NEW Com-

munications course shows

the kind of equipment we

use.”’—J. BANGLEY, JR.,
L Suffelk, Virginia.

“I am employed by WKBO
as transmitter operator.
Have more than doubled
salary since starting in Ra-
dio fuil time/”—A. HERR,
New Cumberland, Penna.

“4 years ago, [ was a book-

keeper with hand-to-mouth

salary. Am now Radio

Engineer with ABC net-

work.”—N. H. WARD,
- Ridgefield Park. N. J.

Ever think HOW FAST Radio-Television
Communications is changing, developing,
growing? Have you considered what this
amazing progress can mean to you?

Look at these facts. In 1946 only 6,000
Television sets were sold. In 1949 almost
3,000,000. By 1954, 20,000,000 Television
sets will be in use, according to estimates.
100 Television Stations are operating in
35 states. Authorities predict there will
be over 1,000 Television Stations. This
rapid growth means new jobs, more jobs.
good pay for qualified men all over the U. S.
and Canada. Then add development of
FM, Two-way Radio, Police, Marine, Avia-
tion and Micro-wave, Relay Radio! Think
what all this means! New jobs, more jobs
for beginners! Better jobs, better pay for
experienced men!

Are you a beginner who wants steady
work in this growing field? My NEW
course can help you get an FCC License
and prepare for the job you want. Are you
a man with some training in Radio or
Radar, or a Licensed Operator? My NEW
course modernizes, increases the value of
your knowledge and experience!

You perform procedures de-

with MANY KITS of
Q - RADIO EQUIPMENT I SEND

Servicing Training
Also Offered by N. R. 1.

If you prefer a good-pay job in Radio-
Television Servicing . . or your own
money-making Radio-Television Sales and
Service Shop, I'll train you at home. My
famous Servicing Course also includes many
Kits of Radio Parts. You use them to get
PRACTICAL EXPERIENCE with circuits
common to Radio and Television. 1 also
show you how to make $5, $10 a week or
more EXTRA MONEY fixing neighbors’
Radios while training. Full information in
my 64-page book. Mail coupon.

FLL TRAIN YOU FOR YOUR
FCC LICENSE

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

YOll Bllll.l) THIS TRANSMITTER

with parts I send. With this Transmitter you practice how
to put a station “on the air.”
manded of Broadcast Station Operators, conduct
many experiments, make many practi-
cal tests.

MY COURSE INCLUDES

TELEVISION

Course Is New! Different!

Mail coupon now for facts about my
NEW, intensely practical course in Radio-
Television Communications. Let me send
you FREE book. Read outlines of 78 les-
son texts written by leaders in Communi-
cations and edited for you by my practi-
cal staff. See the nine big Kits of Parts
I send that “bring to life” theory you
learn. Read about the Transmitter you
build and operate, about the Electronic
Multitester you get. All equipment yours
to keep. My NEW course covers Theory
thoroughly and you get Practical Experi-
ence building units like those shown at
the left. It's backed by N. R. I.—the
world’s oldest and largest home study
Radio-Television school.

Mail Coupon For Book FREE

Send today! See what my NEW course.
is like. Find out how I get you ready for a
brighter future, better earnings, more
secunty in Radio-Television. Send coupon
now in envelope or paste on a postal.
NO OBLIGATION. NO SALESMAN
WILL CALL! My book, sent to you
FREE, tells the full story. J. E. SMITH,
President, Dept. OHX, National Radio In-
stitute, Wash-
ington 9, D. C.

MAIL NOW-BOOK FREE |

//Wﬁ’Be a

| Success B

T

§ MR. J. E. SMITH, President, Dept. OHX, m :
I National Radio Institute, Washington 9, D. C. j m .
I Mail me your 64- -page Book about Radio and Television mm‘““ 0
3 Communications opportunities and training. (No sales- "y

8 man will call. Please write plainly.) :
: Name... ... Age. ""L'-' [}
¥ Address......... B ) A
: City...... .Zone....._State. ) * ]
§ [ Check |t Veteran Approved Under G. 1. Bill ¢ I []
.--------———ﬁ;=========-----‘ - e -J
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incorporating
SHORT WAVE CRAFT* TELEVISION NEWS*
RADIO & TELEVISION
*Trademark registered U. S. Patent Office

—

formerly RADIO-CRAFT

MEMBER
| AUDIT BUREAU OF CIRCULATIONS

Hugo Gernsback, Editor-in-Chief
M. Harvey Gernsback, Editorial Director

Fred Shunaman. Managing Editor l. Queen, Editorial Associate
Robert F. Scott, W2PWG, Technical Editor Angie Pascale, Production Manager
Manfred Wentzel, Associate Editor Wm. Lyon McLaughIin, Tech. illustration Director

Lea Robinson, General Manager

G. Aliquo, Circulation Manager
John J. Lamson, Sales Manager

Robert Fallath, Promotion Manager

CONTENTS AUGUST, 1950
Editorial {Page 19)
Television Problems....................... by Hugo Gernsback 19
Television (Pages 20-26})
Low-Voltage Supplies with No Transformers. .. ... by H. G. Cisin 20

Practical Methods for Trouble-Free Antenna Erection
by H. Winfield Secor 22
D.C. Restorer Circuit Reduces TV Eye Strain
by Robert L. Donaldson 24

Novel High-Voltage Test Probe........ by Walter H. Buchsbaum 25
§30-Mc. U.H.F. Satellite Television Station.................... 26
Servicing—Test Instruments (Pages 27-35) ..
Fundamentals of Radio Servicing, Part XVIII...... by John T. Frye 27
Check Thot Advertising.............covuvivnnnn.. Dan Valentine 29
Rodio Set and Service Review (RCA WO-57A) by Robert F. Scott 30
Ayrton Shunt Protects Meter Movement............ by I. Queen 32
Midget Signol Generator is Hum Moduloted..by Lyman Greenlee 33
Making Humless B-Supplies.............. by James R. Langham 34

Electronics (Pages 36-37)
An Electronic Therapy Mochine .............. by lrving Gottlieb 36

Audio (Pages 38-43})
Sound Level Indicator Imitates Ear Response..by John W. Straede 38
Square Wave Analysis for Audio Amplifiers, Part Il
by Eugene J. Thompson 40
Electronics and Music, Part 1i.... ... ... .. by Richard H. Dorf 42

Amateur (Pages 44-45)
Modulating the BC-221 Freqmeter....by W. S. Kemper, W4KOF 44

A Compact 75-Meter Rig................... by Ernest J. Schultz 45
Constructian (Pages 47-50)

High Accuracy Timer for Short Intervals...... by R. L. Parmenter 47

Capacitance Relay Operates Display.......... by W. G. Eslick 50
New Design (Page 58}

Review of New Tubes...... ... iviiiinineeeieennnn., 58
Departments

The Radio Month..... 10 Try This One.......... b4

Radio Business........ 14 Question Box.......... b6

New Devices.......... 54 Miscellany ........... 68

Association News...... 56 Technotes ............ 72

New Patents.......... 60 People .............. 74

Radio-Electronic Circuits 62 Communications ...... 76

Book Reviews......... 79

NBC's experimental ultra-high-frequency
television station KC2XAK ot Bridgeport,
Cann. Engineer Vic Bary is at the con-
trals and technician John Piorek logging
the dials.

Kodachrome by Avery Slack.

ON THE COVER:

RADIO-ELECTRONICS, August, 1950, Volume XX1, No. If, Published monthly. Publication Office: Erie Ave..
F to G Streets, Philadelphia 32, Pa. Entered as second class matter September 27, 1948, at the Dost office at
Philadelphia, Ps., under the Act of March 8, 1879. SUBSCRIPTION RATES: In U. 8. and Canada, in U. 8.
possessions, Maexico, th and Central Amerlcan countrles, $3.50; $6.00 for two years; $8.00 for three years:
single copies 30c. All other foreign countries $4.50 a yoar. $8.00 for two years. $11.00 for three years. allow one
month for change of address. When ordering a change please furnish an address stencii impression from a recent Wrapper,
RADCRAFT PUBLICATIONS, INC. Hugo Gernsback, Pres,; M. Harvey Gernsback, Vice-Pres.; G. Aliquo, Sec'y.
Contents copyright, 1950, by Radcraft Publications, Inc. Text and illustrations must not be reproduced without
permission of copyright owners.

EDITORIAL and ADVERTISING OFFICES, 25 West Broadway, New York 7, N. Y. Tel. REctor 2-9690.
BRANCH ADVERTISING OFFICES: Chicago: 520 N. Michigan' Ave. Telephone SUperior 7-1796. Los Angeles:
Ralph W. Harker, 1127 Wllshire Blvd., Tel. MA 6-1271. San Franciseo: Raiph 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. Holland: Trilectron, Heemstede. Groece:
International Baok & Newa Agency. Athens. So. Afrlea: Central News Agency. Ltd., Johannesburg: Capetown : Durban,
Natal. Universal Book Agency. Johannesburg. Middle East: Stelmatzky Middle East Agency. Jerusalem. Indla: Broadway
News Centre. Dadar, Bombay #14. K. L. Kannapps Mudallar, Madras 2, Pakistan: Paradise Book Stall, Karachi 8,
POSTMASTER: If undeliverable send fcrm 3578 to: RaDio-ELECTRONICS, 25 West Broadway, New York 7, N. Y.
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CAPACITORS
ARE
THE%inal COMPLETE
DISC CERAMIC LINE

DEVELOPED especially for

the television industry,
Sprague Cera-mite Capaci-
tors fill the bill for the alert
service technician!

Temperature-compen-
sating, general-use, and
— high-K bypass types fit
= every type of circuit appli-
— cation. The low self-induc-
tance feature of the flat plate
with uni-directional lead de-
sign gives better high fre-
quency performance than
the older tubular ceramics
which they replace. And
they’re ideal as mica capa-
citor replacements, too!

Tiny and dependable,
every Cera-mite is rated at
1000 volts test, 500 wvdc,
T and for operation at 185°F,

Cera-mites are clearly

—= stamped with capacitance—

no confusing color coding.

Stock up at your Sprague
distributor without delay!

Write for Cera-mite Bulletin

% Trademark

SPRAGUE

PRODUCTS COMPANY

Dearribetar

Bl Marshall 51, Norh Adoms, Mass.

RADIO-ELECTRONICS for
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AUGUST,

{ You receive

1950

TELEVISION, RADIO

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; Oil Well and Drilling Com-
panies; Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs
in many 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

LEARN BY

special labora-
tory experi-
ment lessons
to show you
how to build

hands various TAE

ELECTRONICS
Master ALL Phases

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

YOU NATIONAL SCHOOLS

LOS ANGELES 37, CALIF. « EST. 190
DOING FIND OUT NOW ... MAIL COUP

National Schools, Dept. RE-8 i

4000 South Figueroa Street

Los Angeles 37, California I

Send me your FREE book “Your Future in Radio” and {
|

You will find all lessons easy to under-
stand because they are illustrated
throughout with clear diagrams and
step-by-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,
including 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 recelvers, 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 § 8
formation.

NEW, ILLUSTRATED
OPPORTUNITY
BOOK AND SAMPLE

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

Mail in envelope
or paste on
penny postal.

the sample lesson of your course. I understand no sales-

AGE.

experimental

units such as ADDRESS

those shown at

left, and how CITY

NE STATE

to conduct
many tests.
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with your own : man will call on me.
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Can. Y°“59e Your Future

CREI Practical Training Shows You the Way to Greater Earnings in

TELEVISION & FM SERVICING!

ODAY THE CATHODE RAY TUBE can be while servicing today’s intricate TV and FM equip-
the crystal ball that forecasts your future. Is ment. It is up to date, constantly revised to cover
the picture clear and bright—or is it fuzzy and new developments as they are adopted by the

out of focus? industry.

Are you going to learn mow how to install and ] Starp your training now and apply your knowledge
service all types of TV and FM receivers? There immediately. The profitable work, passed up yes-
can be no doubt that TV is the important field for terday because it was over your head, can be yours
greater earnings: 83 stations on the air (many tomorrow. Make this year the turning point in

more authorized) ; two million new sets in 1949; your TV career! Write today for complete FREE
twelve million predicted by 1953; practically every information. The cost is popular, the terms easy.
area in the nation soon to be in range of a TV sta-
tion. Technicians with specialized TV-FM training

will inevitably have the inside track installing and SAMPLE FREEI Television & FM Trouble Shooting”
[ ]

: A devoted to live, “dollar - and - cents”,
maintaining all these sets. LESSON practical practice based on day-to-day

CREI offers just the specialized training you need. servicing problems. Read this interesting lesson! See for
It’s a streamlined course for the top third of the men yourself how CREI training can help you. Mail coupon for
in the field—thorough and complete. It gives prac- sample lesson, free booklet and deails.

tical answers to the technical problems you run into

THE THREE BASIC CREI COURSES:

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

* PRACTICAL TELEVISION ENGINEERING
Specialized training for professional radiomen

% TELEVISION AND 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. 148.B, 16th Street & Park Road, N. W.
Washington 10, D. C.

ol

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 1488, 16th & Park Rd., N. W. Washingten 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 and outline of course.
I am attaching a brief resume of my experience, education
and present position.
i TV, FM & ADVANCED AM SERVICING

fhecF"feIC; ] PRACTICAL TELEVISION ENGINEERING

s J PRACTICAL RADIO ENGINEERING
G,eamfl[} AERONAUTICAL RADIO ENGINEERING

Interest | (] BROADCAST RADIO ENGINEERING (AM, FM, TV)
[] RADIO-ELECTRONICS IN INDUSTRY

NAME. .. ...

DDRESS = — e
FREE BOOKLET = 3
lus CITY. ... ZONE_.__STATE.

[ _ I
SAMPLE LESSON O IF RESIDENCE SCHOOL PREFERRED, CHECK HERE.
IllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIl

_— B\ ¢ ) O —

Branch Office:
San Francisco (2) 760 Market St.

AUGUST, 1950
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"“"We doubled our
store space...
increased our staff’’

st 7 e e andcocommmng
SYLVANIA RABIO AND TELEVISION TUBES

00
a 12,9
. ot 120
dvertil 5-1'“ Pa a Warchs “.t“sria!\ ({"V;\‘;d)
OT" an e 9 sdes 2 .
Eap ruar{, of thr‘in“‘rysldd mail'l“g anp ECOMMIND
e Yy upa” nd €O an Wi USE T musvisioN
gent v ocCUl ra ¥ aaressi? STLVAMA RADIO
a

WINDOW STREAMERS

L gy
i Ivvoucemnply |

RADIO SPOTS|

| Spot Radio Jumsuncemenls

et 1

| ot Radio hegouatt
|

Now let this SYLVANIA DEALER
CAMPAIGN boost your business!

The above letter is actual proof of how Sylvania’s Service Dealer Cam-
paigns step up sales.

Now the new fall campaign is ready for you. It’s tied in with the
advertising your customers will be seein 8 in the Saturday Evening Post,
Life, Look, Collier’s and Radio and Television Best. It’s sure-fire, pow- S A i\ ¢
erful and complete . . . from colorful window and counter displays to T L @ MATS
bright, business-pulling postal cards . . . even radio spot announcements Cat '
and ad mats.

All yours ALL FREE. . . you pay only the postage (1¢ for each card).
So don’t delay, mail the coupon TODAY!

W
\%
7 . TEEVS r Sylvania Electric Products Inc.
RADID  TUBES; Ly Dept. R-1008, Emporium, Pa.
PICTURE TUBES; ELECTRONIC Sewad Yl dstaitiradbons! Stvasins Fall A
end full details about Sylvania’s Fa, vore
PRODUCTS; ELECTRONIC TEST o 5 7 3
I \ tising Campaign for Radio-TV Service Dealers.

|
I
|
EQUIPMENT; FLUGRESGENT ]
LAMPS, FIXTURES, ‘SIGN ?' | Name
TUBING, WIRING DEVICES; X I Company
LIGHT BULBS; PHOTOLAMPS; I
TELEVISION SETS | Street
| ciy _Zone___State.

RADIOC-ELECTRONICS for
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HERE’S YOUR BIG CHANCE!

D.T.l.Canprepare you
for a Profitable Future in

TELEVISION

RADIO
and

ELECTRONICS

NO
EXPERIENCE
NECESSARY

E. 8. De Vry, Ergsiden'
NOW...BUILD AND KEEP A 16" RECTANGULAR "BLACK” PICTURE 0 S iaaly
TUBE TELEVISION RECEIVER (This is an optional feature...described below) reasons WhY!

fis . You profit from our 19 years of
See how DeForest’s Troining, Inc. con start preparing you now for the oppor- . "Kno’\)w-how" in preparinzyminsfor

tunities ahead in TELEVISION . . . RADIO . . . ELECTRONICS. We provide re?loppoxjtunities_intheRadio-Elpqtronics
practical training in your own home to help you gain the confidence ond field—which now includes Television.

“know-how’’ ta fit you for a responsible, well-paying job or your own business. 2 Qe?gz}tz:gﬁogféﬁz?‘ﬁ? g‘;{ﬁi{:ﬁ;:

D.T.l. trains you rapidly, thoroughly, by using modern instruction me'h.ods and 3. You may learn at home or in our new,
equipment. Write today for free facts on how you, too, may get started toward * modern laboratories in Chicago.
a profitable, exciting career. 4. Home Movies, an exclusive D. T. L.
- L ® feature, help you learn faster .
16 Big Shipments of Parts—Plus Lessons e n

5 You receive many shipments of com-
* mercial-type equipment which give
you practical “on-the-job" experience in
your own home.
6 You build modern-type test equip-
* ment which you can regularly use for
analyzing, checking and testing purposes.
You also get lessons with many illus.
* trations and schematicdrawingsthat
make electronic circuits easier to grasp.
8 EFFECTIVE EMPLOYMENT
* SERVICE is available when you com-
plete your training to help you get started.
9 Consultation Service. After you
* complete your training, you are
privileged to write for additional infor-
mation to help you with "‘on-the-job”
problems.
10 Build and keep a quality 16-inch
* rectangular tube Television Receiver
This is an optional feature —available at
slight additional cost after completing

E M PI.OYM E NT SE RVIC E training described above.

When you complete your training, our effective

Employment Service helps you get started to- MAIL THIS OPPORTUNITY COUPON NOW!

ward a real future in Televisian-Radio-Elec-
&~ 5 tronics.

Here is everything you need to prepare you at home for
FASCINATING WORK, GOOD MONEY and a THRIL-
LING FUTURE in one of America’s most promising fields.
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-sto-read lessons with handy
fold-out diagrams simplifies your entire training.

You Also Use Home Movies

D.T.l.., alone, includes the modern, visual training
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.

Mr. E. B. De Vry, President

DeForest’s Troining, Ine.

2533 N. Ashland Avenue, Dept. RE-G-8
Chicago 14, lllinois

Modern Laboratories

If you prefer, you can get AlL
your preparation in our new,
Chicago training loboratories . . .
one of the finest of its kind. Am-
ple instructors . . . modern equip-

Pleose show me how | may get started toword o good job or a business
of my own in Television-Radio-Electronics.

= j ment. Write for details! Nome ) __Age .
D F ', T — S I Address I e il e Apt.
eForest’s Training, Inc.
CHICAGO 14, ILLINOIS ] == NP s emmreny

Assaciated with the De Vry Corporation
Builders of Movie & Electronic Equipment

AUGUST, 1950
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ANNOUNCING

Of Sun Radio's Famous
All-Triode Amplifier

The renowned Sun Amplifier Model CR-10
is now offered in three models, the two
new ones featuring the famous Peerless
transformers. New models are approvedby
Consumers' Research, original designers.
Here's more good news -- for the first time
in many months this much wanted amplifier
is available for immediate delivery on all
models. And prices are scheduled to go up
September 1st,”so better buy yours now . . .

CR-10, standard model, as engineered to
original designby CONSUMERS' RESEARCH
OF WASHINGTON, N. J.

$42.50

Lab wired, tested, readytouse . . $69.50
CR-10-P uses Peerless transformers
throughout, including output transformer
designed especially for this amplifier. Im-
proved low frequency response adds “pres-
ence" to reproduction,

$45.95

Lab wired, tested, ready touse .. $74.50
CR-10-Q using Peerless transformers
throughout, features famous Peerless
5-240-Q Output Transformer for real pres-
ence effect. Note these specs:

Frequency Response +1db, 20-20,000 cps.
Less than 2% Harmonic Distortion at 10W
output.

Source impedance at 4 ohm tap is 1.3
ohms -~ this provides excellent damping
of loudspeakers.

Delivers full power within 1db from 40 to
10,000 cycles.

Output transformer vacuum impregnated,
moisture resistant.

Output impedances available for any load
2 ohms to 16 ohms. {500 ohms available
on special order at no extra cost).
Transformer has split windings inter-
leaved with secondary, making for ex-
tremely high efficiency and low losses.

Kit....... [ veses $54.95
Lab wired, tested, ready touse .. $84.00

Sold Exclusively by Sun Radio, N, Y.

A

& EI._ECTRONICS CO. INC.

122-C DUANE ST. o NEW YORK 7,N.Y.
2 Blocks North of Chambers $t.

BArciay 7-1840

\MAIL ORDERS FILLED PROM

BANKING BY TELEVISION is car-
ried on at the Glyn Mills Bank in Lon-
don. A customer may go into the
London office of the bank, and at a
moment’s notice, see his balance sheet
projected on a television screen. In
addition, an officer of the bank may
view at his desk any document kept
in the vaults. All the bank’s records
are kept in a secure place about twelve
miles out of town where they were
moved during the war for safekeeping.

The remote location of the bank’s
files made this television system nec-
essary. Besides permitting safe storage
of documents in the present vaults,

[this system will actually cut down

expenses by reducing costly filing space
in London.

STEREOTELEVISION with three-di-
mensional pictures has been developed
both by RCA and by the Argonne Na-
tional Laboratory in cooperation with
Du Mont. The two systems are very
similar, both using a twin lens arrange-
ment with the lenses separated about
the same distance as between the hu-
man eyes.

The RCA system uses two vidicons
(RADIO-ELECTRONICS, May, 1950) side-
by-side in the camera and two kine-
scopes at the receiver. The Du Mont
camera has only one camera tube and
the images are placed side-by-side in
the space normally occupied by one im-
age. The Du Mont receiver requires
only one ordinary picture tube.

In both cases, complementary polaroid
filters are placed in front of the two
adjacent images and the observer wears
a pair of polarized spectacles so that
he sees the right-eye image only with
his right eye and the left-eye image
with his left eye.

The RCA receiver has the two kine-

0l M lend S5, .
Carl A. Hermanson of the Argonne National Laboratory performs remote control

The Radio Nonth—

scopes mounted at right angles and
the two images are superposed by a
semireflecting mirror; while in the
Du Mont set the observer has glass
prisms in front of his eyes with which
he can adjust the two pictures into a
single image.

The stereoscopic television is intended
for use in watching and remote control
of industrial processes which might be
dangerous to an observer and in other
applications where a two-dimensional
picture is inadequate.

ELECTRONIC BANKING has been
introduced at the County Trust Com-
pany’s eighteen branches in West-
chester County, N. Y. to speed the
processing of checks. Individual cus-
tomers receive pre-punched checks
with their account numbers and these
are used in the ordinary way. When
the check is presented for payment it
is handled entirely by mechanical and
electronic machines that can “read”
the checks.

SAFETY MEASURES for electronic
methods and equipment are increasing-
ly necessary according to a safety
panel of the American Institute of
Electrical Engineers at Pasadena,
California.

In the last ten years nearly 5,000
workers were seriously injured and 380
were killed by electrical accidents in
California alone. Most of these re-
sulted from the inexperience of novice
electricians and attempts to put equip-
ment to the wrong use.

All electronic equipment designed
for use by non-technical personnel
such as radios, sound gear, television,
X-ray and other medical and dental
equipment must have safety built in
by manufacturers.

X

operations which he observes with Du Mont three-dimensional stereotelevision.

www americanradiohistorv com
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FASTEST COMPUTER, recently put
into operation, was developed for the
Air Force by the National Bureau of
Standards. The new electronic brain
will be used to handle the astronomic
calculations of the military budget. It
is called the SEAC (Bureau of Stand-
ards Eastern Automatic Computer).

While the Bureau of Standards made
no direct comparison with other elec-
tronic computers, it called the SEAC
“the first automatically sequenced,
super-speed computer to be put into
useful operation.” It can multiply or
divide 11-digit numbers in 250 micro-
seconds and add or subtract 11-digit
numbers 1,100 times a second.

An input-output unit, a memory
unit, a control unit, and an arithmetic
unit comprise the four main sections
of the SEAC. It can make comparisons
of numbers and make limited decisions
based on these comparisons and also
store intermediate results.

Coded pulses can be fed to the calcu-
lator at the rate of 1,000,000 per second
to instruct it. It then takes over the
calculations, checks its own mistakes,
and divulges the answer when it has
computed the problem to a predeter-
mined accuracy. A typical operation of
the SEAC is to set up mathematical
tables for each aircraft in the Air
Force in relation to the material
needed to keep it operating. Estimated
budget requirements for each of these
aircraft on any of 200 possible budget
levels are supplied within minutes.

-~ The Radio Month-

SHIPBOARD RADAR RULES gov-
erning the license requirements for
marine radar operators have been
issued by the FCC. The new regula-
tions which will go into effect in Janu-
ary 1951 specify that only licensed
radio officers may make repairs, adjust-
ments, tests, or perform maintainance
and servicing duties on radar units
in normal use as navigational
instruments.

Deck officers may operate the radar
unit and replace fuses and receiving-
type tubes, but only holders of first or
second class radiotelephone or radio-
telegraph licenses may perform the
technical functions until the new rules
go in effect. Special FCC examinations,
in “Element Eight”, are being given
covering the theory and practice of
installation, servicing, and maintain-
ance of marine navigational radar.
Radio officers must get a special en-
dorsement on their licenses by passing
this examination before they can
qualify as radar officers.

WINDOW SHOPPING has become
a reality at New York’s Lewis and
Conger department store. A coin-
operated microphone installed on- the
outside of a display window is con-
nected to a tape recording machine
inside the window. The window shopper
can order any items in the window sim-
ply by depositing 25¢ in the micro-
phone and giving his order verbally.
The following morning the orders are

—| 11

transcribed and delivered to the cus-
tomer with a refund of the 25¢ deposit.
The device operates 24 hours a day.
Similar devices have been installed in
several other cities.

Window shopping is now a literal term.

The “Tell-it-to”, as the window shop-
per is called, is a development of the
L. A. Darling Company of Bronson,
Michigan. The recording apparatus is

manufactured by the Wilcox-Gay
Radio  Corporation of Charlotte,
Michigan.

See COYNE’S Brand New 7 Volume Set
APPLIED PRACTICAL RADIO-TELEVISION

A

L SDINOHIDF 1S

service .

{’ PRACTICAL!
’ CLEAR!
COMPLETE!

in radio and television.

in TELEVISION and RADIO ...

You must SEE these new books to know how easy it is to prepare for the big jobs
Here's our special offer: — we’ll send the complete

¥ A BRAND NEW Set of books written for men who want to ‘‘go places”
men who know how a PRACTICAL
working knowledge helps to get the BIG MONEY. Over 2500 pages of
the latest Radio and Television “‘know how’’; easy to understand with
hundreds of crystal-clear illustrations. It's ALL here! EVEN COLOR
TELEVISION AND UHF. How to install, service, align, balance ALL
radio and TV sets . . . how to use new and old testing instruments for TV
. . latest data on adapters, converters and MORE. Complete
volume on Electronics and handy Radiomen’s Handbook included. You
name it and COYNE’'S GOT IT, in this amazing new money-making
7-Volume Radio-Television Library.

7 fact-packed volumes — 1400 illustrations
and diagrams with step-by-step photographs
which “break down’ the equipment to show
what makes it “‘tick.” Up-to-the-minute, com-
plete, easy to follow.

7-volume set for your 7-Day FREE Examination. And with it, we'll include our valu-
able, new guide for all radiomen, *“150 New Radio-Television Diagrams Explained,”

absolutely FREE! If you keep the 7-volume Set all you pay is

$3.00 within 7 days after the books arrive and $3.00 per month
until $23.50 plus postage is paid — or you can pay $22.00 cash.
1f you don’t want the set, return it and you OWE NOTHING.
But either way you keep *“The Radio and Television Diagrams
Book” as a gift. That book is ABSOLUTELY FREE.

SEND NO MONEY

AUGUST,

1950

Coupon is just a request to see Set free and
get FREE BOOK. Offer limited—act now.

Educational Book Publishing Division

COYNE ELECTRICAL & RADIO-TELEVISION SCHOOL
500 S. Pauling St., Dept. 80-T8, Chicago 12, 1iI.

0O.K. Send me postpaid, your new 7-volume set, “Applied
Practical Radio-Television”, on 7 days Free Trial per
your offer. Be sure to include as a gift the book of 150
Radio-Television Diagrams absolutely FREE.

FREE!

Color Television Is Here!

Set contains most complete section
ever published on Color Television
and UHF, adapters and converters.
FULLY ILLUSTRATED AND
PRINTED IN 4 COLORS.

Act Now and Get FREE Book

Now you can see these new Coyne books for
7 days without cost and get Coyne’s book of
150 Radio and Television Diagrams FREE.
1t’s free just for examining the new 7-Volume
Set. Full details of this sensational Coyne
“prove it” offer are given’below. Mail the
coupon at once.

Age

1
1' NAME.
| ADDRESS

Where
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Wonderful
peacetime “gun”
shoots electrons

How a pencil-thin electron stream
“paints’ television pictures on TV screens

No. 7 in a series outlining high
points in television history

Photos from the historical collection of RCA

® Though television now is familiar to millions, few
know what makes pictures on the screens of home re-
ceivers. And little wonder! This, to most laymen, is a
highly complex operation.

Many factors are involved, but in home receivers
the kinescope tube—developed by Dr. V. K. Zworykin
of RCA Laboratories—is undoubtedly most important.
The face of this tube is the receiver’s “screen.” On it,
an amazing electron gun paints pictures in motion.

Inserted inside the kinescope—in a vacuum 10 times
more perfect than you'll find in any standard radio tube
—this electron gun is machined and assembled with
watchmaker precision , . . to 1/1000th of an inch. Such
care is necessary to assure that the electron stream,
emitted by an electrically heated surface, is under per-
fect control—compressed into a tiny beam, in perfect

Electron gen which generates the pencil-like beam or “brush,”
of electrons that paints the television picture on the kinescope’s

luminescent face.

CRTTEIE (L

Il

B

After this white-hot block of luminescent material is taken from
the furnace, it will be spread on the face of a kinescope to form
the screen for television pictures.

synchronization with the electron beam in a distant
television camera.

In obedience to a signal originating in the camera
controls—then telecast and received in your home—this
electron beam moves back and forth across the lumi-
nescent screen of the kinescope . . . to paint areas of light
and shade. In turn, your eye automatically “combines”
these areas, and sees a picture!

One of the miracles of all this is that, although the
electron beam moves across the face of the kinescope
525 times in a thirtieth of a second—not a single mechani-
cal moving part is involved! Thus there is no chance, in
a kinescope, of any mechanical failure.

©

Radio Corporation of America
WORLD LEADER IN RADIO—FIRST IN TELEVISION

RADIO-ELECTRONICS
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FOLLOW ® i
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BUY WISE... @

VVcstinghousc BUY THE ORIGINALS... Mnsnavox
: @ ‘ suy HYTRON
] [{16RP4

TV FIRSTS
©
GT OLYMPIC
] H{16RP4
i '

} Sentinel

Admiral 16jrRP4 ——

BENDIX

CROSLEY

@ —Hierr4
63Q6 6BQ6
a1 6T

Jaretwndd-
7/9/4

STROMBERG-
CARLSON

0 |16RP4

Hottman

Ask for the original Hytron TV firsts: Hytron 1X2 compact,
high-voltage TV rectifier. Hytron 68Q6GT, 258Q6GT extra-
performance deflection amplifiers. Hytron 6U4GT high-perveance
damping diode. Hytron 128H7 twin-triode sweep amplifier with superior efficiency,
Hytron 76RP4 original rectangular TV picture tube.

MAIN OFFICE: SALEM, MASSACHUSETTS

www.americanradiohistorv.co
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AREA RECEPTION?

TRIO'S ""PHASITRON CON-
TROLLED PATTERN'' TV Antenna
System Eliminates Venetian Blind
Effect and Audio Chatter! Up to
17 db FORWARD GAIN!

Amazing new TV antenna system
consists of two high gain yagis
offset stacked for exact vertical
angles plus the Remarkable
"PHASITRON" (Pat. applied
for) that actually Tunes Outf

signal TWENTY-FIVE TIMES
STRONGER than that of the de-
sired station! No. "'Con-
trolled Pattern'”

channel. Please specify.

...ECONOMY?

Bays Stacked. 8/ db. Gain,

Gain.

ohm Transmission Line.

Line.

...FRINGE AREA?

Yagi With Double Dipole. 10 db.
Forward Gain on Optimum
Channel! 25 db. Front-To-Back
Ratio! Easily Stacked For More
Gain!

No. 304—2-6 L.T. Low Channel
Yagi, less transmission line.

No. 304—2-6 T.V. Low Channel
Yagl with 60’ 300 ohm transmis-
sion line.

Bay Only.

No. 304

...LANDLORD?

joists or attic floor.

Mast and 60’
Hardware.

line.

...FM ANTENNAS?

write for illustrated folders.

THERE'S A

“Jiio TV Antenna

for every installation problem
WHAT'S YOURS . ..
.+ . CO-CHANNEL INTERFERENCE

AND{EXTHEME FHINGE%%/

Venetian Blind Effect and Avdio |
Chatter even when caused by a "

Antenna System complete with
Phasitron, & mast, Cross Arm, Hardware. Less
transmission line. Available for each present TV

Low Cost—High Quality Yagis For
Single Channel Reception.
~——a. _ able For Each TV Channel. Please

Specify.

No. 203 L.T.L.M. Three Element
Single Bay. 6//; db. Gain.

No. 223 L.T.L.M. Two 3-Elemenf

No. 204 L.T.L.M, Four Element Single Bay. 9 db.

...JUST ONE TY STATION?

No. 310 T.V. Low Frequency Broadbanded Folded
Dipole with Reftector. With 5° Mast and 60’ 300

No. 310 L.T. Same as above, less Transmission

No. 304—7-13 L.T.L.M. High Channel Antenna
No, 304—7-13 L.T. High Channel Antenna with
&' Mast, Hardware, less transmission line.

Order By Channel Number Following Model

All Channel TY Antenna For Attic Installation.
Svitable for metropolitan areas with sufficient
signal strength. Install in attic on rafters, floor

No, 305 T.V. AII Channel Attic Antenna with 2’
ohm Transmission Line plus

No. 305 L. T. Same As Above, less transmission

TRIO also manufactures @ complete line of
High Quality FM Antennas. For additional in-
formation on ail TRIO TV and FM Antennas

Tnlo MANUFACTURING CO.
GRIGGSYILLE, ILLINOIS

ya

Avail-

J

Merchandising News

Ward Produets Corp. of Cleveland
offers as a new sales aid a display rack
for store counters which illustrates
Ward’s national advertising. The easel

g - e L e
stands 18 inches high and 15 inches
wide. Ad replacements will be sent to
dealers several times a year.

General Electric Co. has recently is-
sued a series of “Tele-Clues” designed
to aid service technicians in localizing
circuit troubles in TV sets. A series of
photos shows pictures produced on the
TV screen when various components
are defective.

The Tele-Clues are available without
charge through G-E and Ken-Rad dis-
tributors. They are inserted in the bi-
monthly publication, “Techni-talk” pub-
lished by the tube division of G-E.

Jensen Industries, Inc., has developed
a new replacement needle package for
phonograph dealers and service tech-
nicians. Called the “Jensen No. 5 Deal-
er Pack,” the combination conists of a

- @ 7 2

“«

balanced assortment of 26 different
needles individually packaged in a plas-
tic box. The assortment will take care
of the majority of requests for new
needles.

The Television Contractors Associa-
tion, Philadelphia, has begun distribu-
tion of 20,000 copies of its new Televi-
ston Service Guide Book. Ten chapters
describe how television works, how to
select a receiver, how to get the best
reception, and how to reduce service
calls. It is intended for prospective or

www americanradiohistorv com

Radio Business

present TV set owners. The book will
be distributed after an installation or
upon request.

The Chicago Parts Distributors Show
management reported more than 2,000
distributor personnel of over 800 com-
panies packed the 168 booths and
134 display rooms. An estimated 8,000
persons attended the show at the Hotel
Stevens from May 22 to 25.

The sixth annual Pacific Electronic
Exhibit, a joint meeting of the IRE
and the West Coast Electronic Manu-
facturers Association, will be held Sep-
tember 13-15 at Long Beach, Cal.

The National Electronics Distributors
Association (NEDA) will hold their first
National Convention and Show in the
Cleveland Public Auditorium from Au-
gust 29 to 31. RADIO-ELECTRONICS will
have a booth at both the Pacific and
Cleveland shows.

New Plants and Expansions
RCA-Victor expansion plans include
the purchase of a large new build-
ing at Harrison, N. J., to .provide
126,000 square feet of additional space
for electron tube manufacturing facil-
ities. Increased production facilities for
radio and television manufacture are
also planned. A new radio set factory
will be erected in Canonsburg, Pa., and
the Bloomington, Ind., plant will step
up TV production by several hundred
percent. Radio and phonograph manu-
facturing will be transferred from
Bloomington to Canonsburg and added
TV facilities will be installed at Bloom-
ington. . . . Sylvania Electric Products,
Inec., has begun construction on a new
$1,500,000 radio tube plant in Shawnee,
Okla. When completed, about the first
of the year, the plant will produce more
than a million radio tubes per month.
Sylvania has also temporarily reopened
its Altoona, Pa., radio tube plant. . . .
Crest Transformer Corp. has taken over
an entire new building in Chicago. This
new plant more than doubles the com-
pany’s previous factory facilities. . . .
The Square Root Manufacturing Corp.
has has purchased a 30,000-square-foot
building on its 3-acre site in Yonkers,
N.Y. The company will now produce a
new projection TV kit, a complete line
of capacitors and flyback transformers
in addition to its indoor and built-in
TV antennas. . . . Hy-Lite Antennae
has moved its plant and general offices
to larger quarters in New York City.
. . . Aerovox Corp. has rented 200,000
square feet in the Nonquitt Mill, New
Bedford, Mass. The company hopes to
add 800 additional employees by fall as
part of its expanded produection pro-
gram. . . . RMA reported that TV pro-
duction by members in April equalled
the peak levels established in March
with 420,026 sets manufactured. Home
radio production hit 648,352 sets and
auto radio production 234,354—a slight
increase over the March rate. Of the
648,352 home radios produced, 78,008
included FM reception facilities. In
April 498,624 cathode-ray tubes were
sold to TV manufacturers. Of these

RADIO-ELECTRONICS for
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Deluxe
$-72 All-Wave Portable

The DeLuxe portable! Covers 4 bands: 540-1600 ke, 1500-
4400 ke, 4.3-13 me, and 12-31 mc. Has built-in loop for
standard broadcast and 61’ whip for short wave. Automatic
Noise Limiter; sensitivity control; AVC; BFQO: main and
fine tuning controls; tone control; phone jack. Brown leather-
ette-covered cabinet, 14 x 1214 x 714’'. For 105-125 volts
DC, or 60 cycles AC, or self-contained battery. Complete
with tubes, less battery. Shpg. wt., 16 lbs. $ 95
97-505. S-72 Portable.Only. ...........co.vn 89
$9.00 down, $7.15 monthly for 12 montks

S.72L. Portable. As above, but with 175-400 kc long-wave
band in place of 12-31 mc band.

97-507. Only. .o oeeeee e $99.95
$10.00 down, $7.95 monthly for 12 months
80-585. Battery Pack. Only. ... .................. $3.85

ONLY

$7.00

DOWN

5-53A Communications Receiver

It's a super-value! It’s sensitive, powerful, completely de-
pendable! Tunes 5 bands, ranging from 540 kc to 5414 mc—
includes 6 Amateur bands, Police, Aircraft and other services,
as well as standard broadcast. Features include: slide-rule
dial; electrical bandspread; latest series type noise limiter
circuit; voltage-stabilized oscillator; iron-core IF’S; tone
control; built-in PM dynamic speaker. Handsomely housed
in rich satin-black and satin-chrome trim steel cabinet. Com-
plete with 7 tubes and rectifier. $ 95
97-573. S-53A Receiver. Only................... 69

$7.00 down, $5.66 monthly for 12 months

n MEW ALLIED SUPPLEMENT

Send Bor ALLIED'S lotest
Supplement! Packed with
naw Ty relaoses, record-
ers, Hi-Fi Music and P. A.
53« stams, new alactronic
davelepmenis—plus hun-
drads af big values. Write

teday for your copy of
the FRZE ALLIED Catalog

Supplenent.

AUGUST, 1950

ALLIED RADIO CORP.,
833 W. Jackson Blvd., Chicago, 7, lll., Dept. 2-H-O
0O Send FREE ALLIED Catalog Supplement

0O Enter order for Hallicrafters Model............
0O Enclosed §........ 800E0000

O Send Time Payment details and order blank.
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's ALLIED for

allicrafters!

ONLY DOWN

$X-71 Communications Receiver

A top-performing communications receiver at amazingly moderate cost!
Covers five full bands: 538-1650 kc; 1600-4800 kc; 4.6-13.5 mc; 12.5-35 mc;
46-56 me. Features double conversion superhet circuit, high image rejection.
razor-sharp selectivity, extremely high sensitivity. Includes: full electrical
bandspread; tuned RF stage, 3-step crystal filter; built-in NBFM adapter;
automatic noise limiter; calibrated ‘S’ meter; BFO pitch; tone control;
extra-wide-vision dials; 3-watt communications-peaked audio; temperature
compensation; universal antenna input. In satin-black steel cabinet; 1814
x T3 x 12", Complete with 11 tubes, rectifier and regulator. For 105-125
volts, 50-60 cycles. Shpg. wi., 33 lbs. 50
97-506. SX-T1, less speaker. Only. . . ... rninnns 517 9
$17.95 down, $14.27 monthly for 12 months
97-787. R-46 matching speaker. 191bs.. . ........ ... ..o iiinann $16.95

Popular $-38B
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 ke 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, 1224 x 736 x 71{"'. Complete with all tubes. For 105-125 volts DC,
or 40-60 cycles AC. Shpg. wt., 15 lbs. 53 95
97-508. Model S-38B Receiver. Only. . ...........cooinnntn 9

ALLIED RADIO

0O Full Payment
O Part Payment (Bal. C.O.D.)
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Radio Business
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TUBE CHECKER KIT
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BATTERY

5245.0 _#..;' W

CONDENSER
| CHECKER Ki1$19
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IMPEDANCE --
BRIDGE KiT 56950
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519 were 14 inches or larger and 99%
were 12 inches or larger. The RMA
stated that total receiver manufacture
reported by members for the first four
months of 1950 was 1,647,956 TV re-
ceivers, 2,373,012 home radios, and
900,646 auto radios. . . . Hoffman Radio
Corp. is now occupying its new Plant
No. 5 in Los Angeles.

Financial Notes

Sylvania Electric Products declared a
35¢ dividend on common stock and $1
on preferred.

Sprague Eleetric Co. announced a
20% boost in its dividend rate. Latest
quarterly dividend is 30¢ on common
stock.

Cornell-Dubilier Electric Corp. de-
clared dividends of 20¢ per share on
common stock and $1.31% on preferred.

General Eleetrie Co. announced a 60¢
dividend payable July 25.

Hazeltine Corp. issued a 25¢ dividend
on common stock.

Noblitt-Sparks Industries Ine. paid a
509% stock dividend—one share for each
two held—and a 50¢ cash dividend on
common stock.

Stewart-Warner Corp. announced a
25¢ quarterly dividend on common
stock.

Philco Corp.’s regular quarterly divi-
dends amounted to 50¢ per share on
common stock and 933 ¢ on preferred.

Stromberg-Carlson Co. paid a quar-
terly dividend of 50¢ on preferred stock.

Emerson Radio & Phonograph Corp.
stockholders voted an increase in the
authorized number of ecapital shares
from 1,000,000 to 3,000,000. This in-
creases outstanding shares from 879,-
805 to 1,759,610 and leaves 1,240,390
authorized but unissued shares.

Business Briefs

Astron Corp., East Newark, N. J.,
which makes metallized paper capaeci-
tors, will introduce a complete line of
electrolytics and molded paper capaci-
tors. . . . Remington Rand, Inc., has
sold the television picture tube divi-
sion of its advanced research labora-
tory to the Reeves Soundcraft Corp. . . .
Motorola, Inec., has transferred a record
$1,654,120.03 to its Employees’ Savings
and Profit Sharing Fund. . . . Television
Engineering Corp., a Westfield, N. J,,
service contractor, announced a new
pay-as-you-go television service con-
tract plan by which the set owner pays
$5 for a one-year registration and then
for service only as needed—not to ex-
ceed a fixed sum. . . . JFD Manufactur-
ing Co., Inec., has established new terms
of payment for its distributors. . . .
R. C. Sprague, chairman of the RMA
Town Meetings Committee, announced
the appointment of committees to su-
pervise the production of four sound
slide films to step up radio and TV
dealers’ management and sales meth-
ods. Films will be shown in 60 cities
from coast to coast during August and
September under the sponsorship of at
least 16 radio and TV manufacturers
and their local distributors. ... An esti-
mated 40,000 to 50,000 TV receivers
will be produced in Canada in 1950, ac-
cording to RCA Victor, Montreal.
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Become an

Electrical
Engineer

e

Major in Electronics

w

Prepare Here for
Specific Career-Objectives

Your success in the expanding, fascinating field of
Electronics will be influenced materially by the type
of educational program you choose.

Important advantages are gained at this Techni-
cal Institute and College of Electrical Engineering.
For example, you achieve the Technician’s occupa-
tional certificate upon completion of your first level
of study toward a B.S. degree. The comprehensive
nature of the courses gives you other special advan-
tages in securing positions such as are listed below:

Electronic Technician
(12 months of objective study
which also completes a third of
the program leading to the B.S.
degree)

[ Maijor in Electronics
B. S. Degree

(36 successive months of study
which include the 12-month
Electronic Technician program)
Typical job objectives:

Laboratory Technician

Electrical Tester (radio mfg.)

Maintenance and Repair
Technician

Contractor
Manufacturing Supervisor

Salesman of Electronic
Equipment

Typical job objectives:
Design Engineer

Electronics Research Engineer
Radio Engineer

Sound Engineer

Application Engineer

Field Engineer

Patent Attorney (with addition-
al training in law)

Salesman of Electronic
Equipment

Manufacturing Supervisor
Communications Engineer
Industrial Electronics Engineer
Television Engineer

[] Radio-Television Technician
(18 months of study)

Typical job objectives:
Radio-Television Serviceman
Audio, Transmitter or Commu-
nication Technician.
Broadcast Operator (upon pass-
ing FCC examinations)

1950

AUGUST,
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A VALUABLE FEATURE of this educational program is the man-
ner in which LABORATORY experience is woven into euch
successive term to assure a thorough, practical background. You
receive electrical practice and techaical studies immediately. You
train with modern equipment such as you will use after graduation.

“HUMAN ENGINEERING” is essential to the full success of
tomorrow’s technical man. Therefore, courses also include com-
binations of English, Economics, Engineering Law, Industrial Psy-
chology, Speech and other Humaaities.

HIS world-famous course in Electronics presents
thorough technical training plus a solid educa-
tion in the basic sciences, electrical engineering and
allied fields. You have an opportunity to save a val-
uable year by using the option to study the year-
round. Thus, you earn your B.S. degree in 36 months.

MILWAUKEE

QCHOOL o ENGINEERIN(

Technical Institute ® College of Electrical Engineering

e The 1,555 students enrolled
in this 47-year-old school
represent 48 states and 23
countries. Over 35.000 alumni.
Terms open Oct., Jan., Ap-
ril, July.

® Military, practical or prior
academic training will be
evaluated for advanced cred-
it. Preparatory and refresher
courses are also available.

MILWAUKEE SCHOOL OF ENGINEERING
Dept, RE-850
1020 N. Broadway, Milwaukee, Wis.

Without obligation send the
Career”’

44-page “‘Your

bulletin and 110-page catalog.

(Check 6 to 36-month courses which interestyou)
[ Electronics

0O Electrical Power
0 Radio-Television O Heating [ Refrigeration
O Air Conditioning [ Electricity [ Welding

Write or send I Electrical Engineering:

coupon today
for the helpful
44-page pictor-
ial bulletin,

“Your Career,”’ INAME . el o G v e e s ABE St

and the 110-

page catalog. AQALESS] s romwovosinbooni e et s s s ssssrios 1 bbb
City ..Zone State

O Check 1f World War II Veteran
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o Which will YOU hold?

o

WE GUARANTEE

TO TRAIN AND COACH YOU AT HOME
IN SPARE TIME UNTIL YOU GET

YOUR FCC LICENSE

if you have had any practical experience—Amateur, Army,
Navy. Radio repair, or experimenting.

TELLS HOW — Employers make

JOB OFFERS Like These
to Our Graduates Every Month

Telegram, April 7, 1950 from Chief Engineer, Broadeast Station, Pa. “‘Immediate
opening for engineer. Automobile and First Phone a must. If graduate arailable please
forward name and address.”’

Letter, April 14, 1950 from Chief Engineer, Broadcast Station, Montana. "Immediat’e
opening for Engineer-Announcer, basic salary $62.50 . . . real future for right man.”
Letter, January 30, 1950 from Chief Engineer, Broadcast Station, Tenn. “Have openings
for operators. If you have men, please have them contact us.”’

These are just a few examples of the job offers that come to our office periodically. Some
licensed radiomen filled each of these jobs . . . it might have heen you!

HERE’S PROOF FCC LICENSES ARE OFTEN SE-
CURED IN A FEW HOURS OF STUDY With OUR
Coaching AT HOME in Spare Time.

Name and Address License Hrs. of Training

James A. Gram.. .. ................ o J .. {.-1stclass. . .34
11 West Main St., Cuba, New York telephone
Ernest K, Hodson. ... ... . .. ... ..., . |- -1stclass .7t
Box 1001, Caldwell. Idaho | telephone
Howard J. Kischassey. .. . ........._ ... . ..2nd class. B 49
Rt. 2, Box 736, E! Cajon, California telephone
Raiph 1. Nichols.. .. 000000 L ..2nd class . | .34
510 Elm St., Kerrville, Texas telephone
Elbert L. Risinger. . S B e g B e T 1stclass . .34
P.O. Box 122, Bedias, Texas telephone

..2nd class. .

| telegraph
Marry R. Rogers. . ................ .2nd class. .50
R.R. 6. Lafayette, Ind. telephone

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RE-20, 4900 Euclid Bldg., Cleveland 3, Ohio
Approved for Veteran Training Under G.l. Bill

TELLS HOW —

Our Amazingly Effective

JOB-FINDING SERVICE .
Helps CIRE Students Get Better Jobs

Here are a few recent examples of Job-Finding results:

GETS JOB WITH CAA

“I have had a half dozen or 8o offers since I mailed some fifty of the two hundred em-
ployment applications your school forwarded me. 1 accepted a pasition wth the Civil
Aeronautics Administration as a Maintenance Technician. Thank You very much for
the fine cooperation and help your organization has given me in finding 2 job in the

radio field.
Dale E. Young, 122 Robbins St., Owosso, Mich.

GETS JOB IN PUBLIC UTILITIES

‘I have secured the position of Itadie Technician with the Toledo Edison Company.
I want to thank you once more. The help you gave me was much more than would or-
dinarily be expected—beoth in eobtaining my license and in finding employment.

Norman W. Stokes, Jr., Rt. 11, Box 612, Toledo 7, Ohic

GETS JOB AS DEVELOPMENT ENGINEER

“I wish to express my thanks for the Applications-For-Employment you recently pre-
pared for me. I received 3 telephane calls and one letter. As a result I am now em-
ploved in a development engineering capacity.”’
K. E. Forsberg, 26 Soley St., Charlestown, Mass.

==

OURS ISTHE ONLY GETS JOB IN BROADCASTING

HOME STUDY 1 have accepted a position with KWAD. I gecured this

COURSE WHICH| position through the help of your Job-Finding Service and

SUPPLIES FCC I had at least six other offers. I am sincerely under obliga

TYPE EXAMINA-! tion to you.

Tlogg omI;HAANL[% Fred W. Kincaid, Box 241, Wadena, Minn.

%IENAL TESTS. You.r FCC Ticket is always recoqn.ixed in. all
radio fields as proof of your technical ability

Get All 3 FREE

MAIL COUPON NOW

. N G G D N SIS B NS U ma
CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RE-20~—4900 Euclid Bldg., Cleveland 3, Ohio
(Address to Desk No. to avoid delay)
Approved For Yeteran Training Under G.I. Bill

I want to know how I can get my FCC ticket in a minimum of time.
Send me your FREE booklet, “How to Pass FCC License Examina-
tions” (does not cover exams for Amateur License), as well as a
sample FCC-type exam and the valuable new hooklet, ‘‘Money-Making
FCC License Information.’”

| NAME ...........

| :opress

1 oy . ZONE _STATE

l O Veterans check for enrollment information under G, I. Bill l
Cam
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Television Problems

. . . The rapid growth of television constantly brings new problems . . .

tinue in constant flux for a number of years to

come. In the meanwhile, new problems constantly

occur; these must be solved to keep abreast with
television and the constant pressure and demand by
the public.

One of the bad problems in our larger cities and
suburbs is the inter-receiver interference between
neighboring sets. Each television receiver is a minia-
ture transmitter in itself and if aerials or sets are
close together and if several receivers are on simul-
taneously, interference can take place. For example,
the frequency of the local oscillator in some receivers
tuned to Channel 2 is located squarely on Channel 5.
All neighboring receivers tuned to Channel 5 will thus
suffer interference. This interference manifests itself
in various annoying patterns on the screens of all the
receivers thus affected. The condition often becomes
so annoying that it is almost impossible to follow the
action on the screen. At times such interference is so
strong that everything is completely blurred. Because
the non-technical public does not know where the
interference originates many people jump to the con-
clusion that there is something wrong with the re-
ceiver itself. The upshot is a call to the service tech-
nician. Thousands of such calls are made routinely
nowadays. This makes inter-receiver interference a
serious problem to the servicing industry, which finds
it difficult—often impossible—to eliminate the trouble.

We have noted as many as 26 television antennas
on a single apartment house roof. Some of these an-
tennas are so close together that they almost touch.
It also follows that the closer the aerials approach to
each other, the greater the interference. Furthermore
some receivers will cause interference over several
hundred yards.

Inter-receiver interference also exists even if there
is no roof aerial, when only indoor antennas are used.
There are also many instances where television sets
are close together asg in apartment houses (as well as
in other houses), where there may be a television set
on one floor with another set on the floor above or
below, or one on the opposite side of a wall on the
same floor. Very often the separation of the sets is
only six to ten feet or even less—in other words close
enough to cause inter-receiver interference.

Some set manufacturers are belatedly waking up to
this situation and improving their product. Several
new front-end units which will be incorporated in next
fall’s sets have greatly reduced oscillator radiation.
And it is only fair to say that not all present-day sets
cause interference of this type. The problem has also
been under serious consideration by the FCC.

In the meanwhile, what is needed is some reason-
able-priced interference eliminator that will do the
work and do it satisfactorily.

If such a device can be manufactured at a suffi-
ciently low price it might become standard practice to
install one when a new set is installed, at least until
such time that non-radiating TV receivers are on the
market.

Such a device would certainly greatly help the serv-

AUGUST, 1950

THE rapidly growing television art is and will con-

. By HUGO GERNSBACK

icing industry. It would save untold thousands of dol-
lars on useless calls, which service technicians have
to make today.

How close are we to overseas and international tele-
vision? The normal range of our present-day televi-
sion transmitters is about 50 miles. The only long
distance transmission means of today is by television
networks, as is well-known.

But other means are in the offing. Early last June
Brig. General David Sarnoff, Chairman of the Board
of the Radio Corporation of America, when he was
awarded the Grand Medal of the Association des In-
genieurs-Docteurs de France for his war and peace
services, made the following significant announce-
ment :

“International television is not far off. The scien-
tific principles for linking the hemispheres by televi-
sion already are known. The continued growth of this
new art will some day make it possible to see as well
as hear around the world.

“When this time comes, New York will look in on
Paris and Paris will look in on New York. In fact, the
peoples of all nations—large and small—will be able
to see and hear each other directly and to understand
each other better.”

Coming from such a high informed source, we must
listen respectfully and take it for granted that long
distance television indeed is not far off.

It is reasonable to suppose that the radio-controlled
television robot airplane, which the writer first pro-
jected in the November 1924 issue of the EXPERI-
MENTER magazine will then also become a reality, par-
ticularly for military use. While practical today, its
range is limited to the horizon, but with long distance
television such a plane could be conducted safely over
thousands of miles because its dispatchers could watch
the plane as it flies over strange territory. For war
purposes, without any human being on board, such a
plane would have tremendous military advantages.

Another pressing problem today is that our tele-
vision sets are “one sided.” Unlike radio (where you
can sit in any part of the room and listen to your set)
a television receiver can be watched from one direc-
tion only. Four- or six-way television which would
permit the receiver to be placed in the center of the
room where onlookers could see it from every point of
the compass so far has not materialized, although it
is technically feasible today. The writer projected such
a receiver in the August 1935 issue of RADIO-CRAFT.

Today—with a projection television tube mounted
vertically instead of horizontally and using a simple
optical system of mirrors and lenses—it should be
possible to construct a television receiver with four or
six screens mounted vertically on top of the receiver.
The single television cathode-ray tube would serve the
multiple screens in such a way that all screens would
carry the same image. Then, instead of grouping the
viewers in one direction only, the television audience
could enjoy the program seated anywhere in the room.

The cost of doing this should not come too high. The
public will welcome such a TV receiver once it is
introduced.
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Fig. 1—The basic transformerless pow-
er supply as used in a.c.-d.c. receivers.

Fig. 2—An addi_tional supply, with tube
reversed, supplies a negative voltage.

6ATE 6ALS 350
25L6GT ¢ RSNTGT )t

6X5-6T NP4 68

Fig._ 3—This Teletone TV149 power sup-
ply is typical of the transformerless type.

Low-Voltage Supplies
With No Transformers

Cost and weight reduction make the transformer-

less low-voltage supplies increasingly popu-

lar in modern television receivers

LIMINATION of the low-voltage

power supply transformer per-

mits considerable reduction in the

cost of a television receiver.
Hence designers have been investigat-
ing the possibilities of transformerless
low-voltage supplies. Several manufac-
turers have used power supplies of this
type, not only to reduce costs, but also
to obtain lighter and more compact
receivers.

The working principle of the trans-
formerless power supply is illustrated
in Fig. 1. Invented by the writer in
1932 (U.S. Patent 2,086,256), this cir-
cuit since that time has been used
in millions of a.c.-d.c. midget radio
sets. It consists of a half-wave rectifier
with its anode connected to one side of
the source and its cathode connected to
the input of a filter. This unit provides
rectified and filtered d.c. suitable for
operating vacuum tubes. Tube heaters
in this circuit are connected in series
across the unfiltered a.c. source.

This basic circuit has been applied
with only slight modifications to a
number of low-voltage power supply
circuits in television receivers. Some
such circuits use cascade voltage dou-
bling and, in some cases, voltage
tripling, obtained by additional recti-
fiers and electrolytic capacitors.

One of the problems of the trans-
formerless power supply circuit is ob-
taining a suitable negative bias supply.
If a power supply transformer is used,
it is a simple matter to connect a
tapped resistance between the center
tap of the transformer and ground to
provide bias potentials.

A method of providing negative bias
in a television transformerless circuit
was patented by the writer several
years ago (U.S. Patent 2,317,178).
Fig. 2 shows how this is done. Two
supplies like that of Fig. 1 are used
back-to-back with a common B-minus
and C-plus lead, but the positions of the

By H. G. CISIN

anode and cathode of the bias supply
are reversed. Since electrons can flow
only from cathode to anode, the current
in the bias supply is opposite in direc-
tion to that in the B-supply and the
bias voltage is negative rather than
positive.

A common ground, one a.c. plug, and
one off-on switch is needed. This is
then a transformerless power supply
which provides d.c. plate and screen
voltages as well as negative grid bias
voltages.

The commercial application of Fig. 2
is shown in Fig. 3, the low-voltage
power supply of the Teletone model
TV 149 television receiver. In this re-
ceiver, one of the diodes of a 25Z6 is
used as the bias rectifier. One of the
B-plus potentials is obtained from the
portion of the circuit which uses a
selenium rectifier. A higher B-plus
voltage is supplied by using the other
half of the 25Z6 as a doubler. Still
higher potentials are obtained by using
a 6X5GT/G as a tripler.

The heaters are connected in series
in two parallel branches, except that
total heater current flows through the
heaters of the 6X5GT, 7JP4, and 6J6.
Since the 6J6 draws less heater cur-
rent than the other two, a 43-ohm
shunt must be connected in parallel
with it. One of the series branches has
a 60-ohm voltage dropping resistor.
Low-pass filters in the heater circuits
of television receivers are used to keep
high frequencies from entering the
receiver via the power supply. The r.f.
chokes generally have an inductance of
a few microhenries.

Sets which use this type of supply
range all the way from the Pilot TV-37
which has electrostatic deflection and a
3-inch picture tube to the General
Electric 805-821 series which has elec-
tromagnetic deflection and a 12-inch
tube.

Fig. 4 shows a typical low-voltage
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transfornerless power supply, as used
in the General Electric models. This
circuit has selenium rectifiers instead
of the more conventional vacuum-tube

rectifiers. Cascade voltage doubling is
ngad

wuSCu.

Note that the bar of the symbol
denoting the selenium rectifier is the
cathode, while the black triangle repre-
sents the anode. The plus sign on the
symbol represents the plus sign on the
rectifier case.

When the a.c. polarity is such that
current flows from cathode to anode in
rectifier 2, the two parallel 150-uf
capacitors charge with the polarity in-
dicated. When the a.c. polarity re-
verses, these capacitors discharge
through rectifier 1 and the load to
provide 250 volts at the output of rec-
tifier 1 under normal load conditions.

The voltage at the output of the
filter is 200 volts, further reductions
being obtained either by series resis-
tors or voltage dividers. The tap be-
tween the two series filter capacitors
supplies bias for the C-R and voltage
for a video amplifier plate. It is a tap
on a “bleeder” formed by circuits in
the receiver.

The tube heaters are arranged in
series with suitable limiting resistors
and r.f. chokes. The series strings are
connected in two parallel branches com-
bined at one end to permit total current
to pass through the 12KP4 tube.

The Motorola models VT71, VT73,
and VT73A use a low-voltage power
supply similar in most respects to the
General Electric design. The Silver-
tone model 8130 also has selenium rec-
tifiers in a voltage doubler arrange-
ment, but this circuit differs in the
connections of the vacuum-tube heaters.
Only three tubes are connected in the
conventional transformerless series ar-
rangement, the other heaters being
energized by a special filament trans-
former having two separate 6.3-volt
windings.

The Stewart-Warner AVC1l, AVC2,
and AVT1 television receivers are of
the a.c.-d.c. transformerless type. They
use selenium rectifiers for a.c. opera-
tion and a polarizing relay for remov-
ing the rectifiers from the circuit when
the set is plugged into a d.c. source.
Truetone model D2985 television set is
also an a.c.-d.c. receiver with a ballast
tube and selenium rectifiers. Truetone’s
D1990 and D2987 and Raytheon’s A-
100X24, etc., are similar in design to
the Stewart-Warner models, using a

polarized relay for a.c.-d.c. operation.
The entire circuit diagrams of these
Stewart-Warner, Truetone, and Ray-
theon sets resemble each other closely.

Emerson models 571, 606, 611, 612,
619, 620, 624, and 627 are of the low-
voltage transformerless power supply
type. These are avaiiable either with se-
lenium rectifiers or with 25Z6 vacuum-
tube rectifiers. Fig. 5 shows the low-
voltage power supply of the models
with selenium rectifiers. Voltage dou-
bling is used both for the B-plus sup-
ply and the negative grid bias supply.
This requires four selenium rectifiers.
A filament transformer is used for
supplying the heater current to the
tubes in this receiver.

This circuit makes novel use of a
ballast tube for shunting the 10-ohm
protective resistors and the 75-ohm fil-
ter resistors with resistances of equal
value. Unusual current surges will
cause the ballast resistors to open in-
stead of damaging more expensive com-
ponents such as the selenium rectifiers
or electrolytic capacitors. The ballast
tube is relatively inexpensive and read-
ily replaced. When one of these Emer-
son units stops working completely, the
ballast tube is the first place to look
for trouble.

Fig. 6 is a diagram of the same
Emerson models’ low-voltage power
supply, except that 25Z6 rectifier tubes
have been substituted for the selenium
rectifiers. Voltage doubling is used as
in the previously described circuit. In
the branch which supplies the B-plus
potentials, three diodes are connected
in parallel to supply sufficient rectified
current, which in this case is about
0.215 amp. In the negative grid bias
branch, two diodes are paralleled since
this branch supplies only 0.136 amp.
The ballast tube and the filament
transformer are used in the same way
as in the sets using selenium rectifiers
and have not been redrawn in Fig. 6.

One of the most recent trends in tele-
vision is to supply large-screen picture
tubes which require accelerating poten-
tials up to 25 or 30 kilovolts. In the
early days of television such high volt-
ages meant bigger and more costly pow-
er transformers. Since the development
of the r.f. oscillator-rectifier high-volt-
age supplies, horizontal flyback supplies,
and pulse-type high-voltage systems,
combined with doublers and triplers,
voltages in excess of 30 kilovolts may be
obtained at lower cost than was for-
merly required to get 3 or 4 kilovolts.

Fig. 4—Selenium rectifiers are used in a number of television receivers. This
cascade voltage doubling circuit is typical of several General Electric models.
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Such transformerless supplies, both
high and low voltage, have been an im-
portant factor in reducing costs not
only because they eliminate the rela-
tively expensive iron-core transformer,
but also reduce the size of the cabinet
required to house the set.

Merely eliminating such components
as resistors, coils, sockets, etc. does not
in itself mean reduced costs because
these items, when purchased in quan-
tity, are insignificant when compared to
the cost of cabinet, picture tube, labor,
and overhead. It is more important that
the circuit be made simpler to reduce
labor cost not only for assembling and
wiring, but also for testing, alignment,
and troubleshooting; and smaller to re-
duce the cost of expensive cabinets.
Competition is so intense in the televi-
sion receiver field that manufacturers
are making every possible effort to re-
duce production costs.

NEG GRID BIAS

BALLAST SOCKEY BALLAST TUBE
¥~ (UNDERSDE ) =~

Fig. 5—The Emerson low-voltage sup-
ply. The ballast tube is a safety device.

NEG GRID BIAS

Fig. 6—This Emerson power su|;ply uses
tubes rather than selenium rectifiers.
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OW that literally millions of
television antennas are being
installed on chimneys and roofs,
the practical problems of erect-
ing these antennas properly have be-
come important. Fig. 1 shows three
common methods of installing rooftop
antennas. Two major troubles of the
average TV set owner—whether he has
installed his own antenna or had it
erected by the local service technician
—are severe swaying of antenna and
mast in high winds, and an annoying
hum caused by the wind vibrating the
tubular members of the antenna. Many
TV antennas are fastened to chimneys,
with or without guy wires to prevent
their swaying in the wind. If the mast
is over 10 feet high, it is advisable to
install guy ecables. The guy cables
(Y%-inch diameter stranded steel or
other cable may be used for low masts,
although Y%-inch cable is preferable)
are best anchored by clamps about
two-thirds of the way up the mast.

If the mast is 20 feet or more in
height, two sets of guy cables should
be installed, anchoring the first set
about 14 and the second set 24 of the

 Television

W, way up the mast. Turnbuckles

W in each cable are useful to
help tighten them.

Much of the humming noise heard
when these TV antennas vibrate in a
high wind will be reduced by proper
guying, not to mention the reduced
strain on the mounting clamps and the
chimney or other support on which the
antenna mast is mounted. We have seen
many relatively high TV masts an-
chored on a small brick chimney with
no guys at all! How long it will take
to rip the mast loose, tear bricks out
of the chimney, or even bring the whole
chimney down during a strong blow is
anybody’s guess. This is not only a men-
ace to the chimney or roof, but there is
also the danger that a falling brick, or
the antenna itself, may injure someone.

Many TV installations work fine for
the first six months or so and then
suddenly develop trouble. A recent
case of this kind where the image was
jumping badly was traced to a sloppy
antenna installation. Strong winds had
loosened the antenna elements and the
lead connections. When the elements
were tightened, reception cleared up

REFLECTORS—

MAST —
CHIMNEY

=3

Fig. 1—Three common ways of mounting TV antennas on a rooftop.

ANTENNAS

RIBBON LINE

2/3HE|GHI’
OF MAST

MAST

SUPPORT

Antenna Erection

By H. WINFIELD SECOR

and the image was steady again. Part
of the trouble here was due to the lack
of guy cables to hold the mast steady.

Another cause of trouble is the use
of iron or plated iron screws and nuts
on the antenna to fasten the ribbon
lead terminals in place. Brass screws
and nuts are best, and it is a good idea
to cover the connections with tape to
protect them from the weather.

If the mast is to rest on the roof
install it on a substantial metal or
wooden base support to protect the

TURNBUCKLC\
7

SCREW EYE

BOLTS
Fig.2—Fasten guys firmly to the roof.

roof. For best results ground the mast.
When guy cables are used, their lower
ends can be anchored to pieces of 2 x 4-
inch joists, fitted with large screw-
eyes, as shown in Fig. 2. Nail the

SPLIT CcLAMP

Fig.3—How tosecurethe guystomast.
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pieces of joist near the outer edge of
the roof to prevent leaks later. Some-
is possible to drill
overhanging

holes
rafters,

times it

through the

RUBBER

CLAMPS

CLAMP

RUBBER

Fig. i—Annoying hum is eliminated by
mounting the mast in rubber supports.

through which the guy cables can be
anchored. The guys must be securely
attached to the mast. Ways of doing
this are suggested in Fig. 3.

One of the most annoying troubles
with TV antennas is a loud humming
when the wind is high. The first step
to reduce this humming is to guy the
mast properly. Next the ends of the
tubular members of the antenna should
be plugged or capped so that the wind
blowing through (or across) the tubes
will not cause them to act as “whistles”
or resonant tubes, which vibrate at a
startling rate. The tubular mast also

WALL:

1= STAND OFF
INSULATORS

ANTENNA TERMINALS
‘__ANT. RODS
OR TUBES

BRASS NUTS & SCREWS

INSULATOR
NUTS = LUG
RIBBON LINE
ANT WIRE SOLDERED
LoCK IN LUG
WASHER
WIRE Lue

Fig. 5—Hints on installing lead-ins
AUGUELT, 1950

must be plugged or capped at top and
bottom to eliminate this whistle or
singing effect. Filling the tubes with
sawdust or even sand helps in stubborn
cases.

Further, the base of the mast may
have to be mounted in thick rubber to
prevent the vibrations from being
transmitted down the chimney. In one
case the humming was so strong that
even the steam and water pipes
vibrated every time the wind was
strong. The noise even interfered
with the family’s sleep. The trouble
was finally solved by mounting the
base of the mast in thick rubber liners
placed inside the supporting clamps.
(See Fig. 4.) The rubber may be placed
inside the clamping straps fastened
around the chimney or other support
if preferred.

RIBBON LINES

LIGHTNING
ARRESTERS

PIPE IN
MOIST EARTH

INSULATING
TUBE

OUTSIDE

Fig. 6—Use an insulating tube to pass
the ribbon line through an outer wall.

Twin-leads are often left free to flap
about in the wind. This is another
source of trouble. The twin-lead should
be fastened in insulators made for the
purpose and anchored down along the
house wall and the antenna mast as
well. Where separate twin-leads are
used for the high-low-frequency an-
tennas, separate the leads at least 5 to
6 inches.

Fig. 5 shows a few suggestions for
installing lead-in wires.

Where the twin-lead passes through
a wall an insulating tube should be
used as indicated in Fig. 6. It is pref-
erable to mount lightning arresters
outside the building and run a ground
wire (no smaller than No. 10 copper
wire—it may be bare wire) to a piece
of pipe driven into moist earth or to
the nearest water pipe. If lightning
arresters are mounted inside the build-
ing, they should be placed just inside
the wall where the lead wires enter
and the shortest possible ground wire
used to connect the arresters to the
nearest water pipe.

In some installations long runs of
twin lead have been placed parallel to
steam or water pipes, with twin lead
close to the pipe. This is undesirable as
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it may change the impedance of the
lead wire. In no case should the
ribbon lead be closer than 6 to 8 inches
to a metal pipe (including rain gut-
ters and conductor pipes.

Most of our observations have been
made about 30 miles from New York
City. At this distance, a high antenna
is usually considered essential but we
found that an indoor antenna (even
one located on the first floor of the
house) gave excellent results. Another
compromise which has worked very
well in several cases is to place the
TV antenna in the attic. This elimi-
nates wind troubles and makes it more
accessible for experiments such as
changing its direction with respect to
the transmitting station. Some TV
owners have “fished” the twin-lead
down through the wall as shown in
Fig. 7. Make sure you are not running
between or beside metal lath. Once
the best position of the antenna has
been determined, the tubular elements
may be fastened to the under side of
the roof rafters. With suitable insu-
lators no mast is necessary.

While a high, outdoor TV antenna
is still best in most cases, it will pay
to do a little experimenting with an
indoor or attic antenna. An indoor
antenna in an attic may not be very
effective if the roof covering is metal;
the writer's experience has been with
roofs covered with wooden or slate-
surfaced shingles.

If your roof is of these materials,
you may be agreeably surprised to
find that for your location the indoor
antenna will give comparable results
to an outdoor antenna. An indoor an-
tenna with telescopic arms can be pur-
chased at a nominal price. A little
experimenting with one or two of these
is better than a theoretical study of
the pros and cons of indoor antennas.
“The proof of the pudding is in the
eating.”

SLATE OR

TV
NT
WwWOOD ROOF ANTENNS

X

_RIBBON LINE
——"FISHED 'DOWN
THROUGH WALL

4

TVSET

II"-BASE RECEPTACLE
FOR 300-OHM LINE

L

Fig. 7—With an indoor antenna, the
lead-in can be fished through the wall.
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D. C. Restorer Circuit

Reduces TV Eye Strain

By ROBERT L. DONALDSON

LARGE number of present and
would-be television set owners
have declared that “it tires my
eyes to watch television for

more than a short time,” and “the pic-
tures seem to jump.” Their usual solu-
tion to both problems has been: “Keep
the lights on in the room and it won't
tire the eyes.”

In running down these complaints,
it became evident that what was really
complained of was the usual inter-
mittent change in average brightness
of the sereen from second to second
and scene to scene. A few checks made
with simple light-measuring equipment
disclosed that, during an average tele-
cast, the total light output from the
screen varied from second to second
s0 much so that the ratio of total light
output between extremely light scenes
and dark scenes was greater than
20 to 1. To make matters worse, the
light output dropped to zero when no
scene was being presented and during
tuning.

1
05

10BP4

172 6ALS

B+ SWC =100V i

Fig. 1—Combination d.c. restorer and
sync clipper as used in many TV sets.

This extreme variation in light in-
tensity forces the iris of the viewer’s
eye to dilate and contract continually
to counteract these variations. That is
the source of the eye strain. Any doctor
will verify the fact that flickering or
intermittent light tires the eye very
rapidly.

The common practice of leaving other
lights on in the room is an attempt to
wash out such extreme variations by
having a constant, high light level
entering the eye from other sources.

It results in less eye strain, but exces-
sive ambient light makes the picture
look weak and washed out. The blacks
in the picture lose all detail, because
the black presented cannot be any
blacker than an unlighted secreen.

Motion-picture practice has always
been to darken the theater to allow a
good dynamic light range on the screen,
but to control the average brightness
of the scenes carefully so that a fairly
constant total amount of light is pre-
sented to the eyes of the audience.
Movie makers and exhibitors have
found out through the years that it
pays to be kind to their viewers’ eyes.
Television receiver practice should take
a leaf out of the book of movie
experience.

The entire blame for this unsatis-
factory performance can be laid to the
d.c.-restorer circuit used in almost all
television sets. The author proposes
certain ecircuit changes to correct the
condition.

Usual circuit

Many sets use the combination d.c.
restorer and sync clipper diagrammed
in Fig. 1. Assuming no video input to
the picture-tube grid, the grid is biased
negative by the brightness control to
such a point that its screen current is
just cut off. This bias value may be
regarded as black. Since the video out-
put polarity is positive—voltage in-
creases in a positive direction when a
white portion of the picture is being
scanned—the grid is brought above cut-
off to allow a flow of screen current,
producing light. The sync pulses are
negative in relation to the steady-state
voltage, and thus are blacker than
black. This relation of white, black,
and blacker-than-black can be seen
from the waveform of one line.

Now consider the action of the diode
in the cireuit. This is placed in shunt
with the video load, and in series with
the picture-tube grid return. It rectifies
the video output and develops on its
cathode a positive d.c. voltage derived
from the a.c. average value of the
video signal. The d.c. voltage is aver-
aged out by the storage action of the
capacitor and is applied in series with
the fixed bias to the grid of the picture
tube. This raises the picture-tube grid
to such a positive point that the varia-
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tions in voltage of the video signal are
depicted on the screen as various shades
of gray and the scanning retrace lines
become visible.

To counteract this, the fixed bias is
reset more negative by the brightness
control. Thus, unless a strong video
signal is present, the screen is com-
pletely black. A strong video signal
containing much white is pushed even
more positive by the average d.c. volt-
age, making the whites whiter, the
blacks grayer, and the sync pulses visi-
ble. A weak video signal containing
mostly dark grays and blacks cannot
develop much d.c. voltage, so the whole
scene is reproduced much darker than
average. The sync pulses are not seen
in the latter condition, but neither is
there any detail visible in any darker
portions of the picture, because both
of these values are now more negative
than the threshold black point. To pre-
sent a more normal-looking picture, the
operator must readjust the brightness
control. That means more attention and
knob twiddling during the telecast.

Time econstants of the circuit are
important. Time for charge of the
capacitor is approximately .05 X .057 =
2,850 microseconds, or about 45 lines
of the picture, so that the circuit will
react only to the large objects in the
picture or the over-all background.
This is satisfactory. Time for dis-
charge is approximately .05 x (.01 4
1.0 +.047 4+ .150 + .01) or .05 X 1.2 =
60,000 microseconds, or approximately
two complete frames. Here is a reason
for the complaint that pictures seem
to jump. The long time constant per-
mits nearly two complete frames of a
new shot to be seen before the d.c.
restorer acts to adjust to its new level.
Thus there is a short flicker effect at
the beginning of every camera shot
that differs in average light intensity
from the preceding one.

The modification

The d.c.-restorer circuit proposed by
the author, diagrammed in Fig. 2, has
only one basic difference from the cir-
cuit described above. The diode is re-
versed in polarity so that a negative

e
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Fig. 2—This d.c. restorer keeps the
average picture brightness constant.
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voltage is developed in series with the
picture tube grid. Examine the action
now. The manual brightness control is
set to such a point that the average
scene is correctly reproduced, that is,
dark portions of the picture just hit
black, syne pulses and retrace lines are
below black and thus invisible, and the
whites of the picture attain normal
brilliance.

Now suppose a very strong video
signal comes through, representing a
picture containing much white. The
d.c. voltage developed by the diode is
now more negative in value, tending
to bring the average brightness down
to the normal level, preventing the
whites from “burning up.” Sync pulses
are pushed still further negative, and
are thus still invisible.

The third condition, of a scene con-
taining mostly dark objects and back-
ground with few whites, results in a
weak video signal with an average
value not much above the sync-pedestal
level. Under this condition only a
small negative voltage is developed by
the diode and the average brightness
of the scene is brought up to more
nearly normal. In an extremely dark
picture, this results in the retrace
lines becoming slightly visible, but not
objectionably so.

The fourth condition is with no video
output, such as is obtained between
camera scenes, when no picture is being
transmitted, or on a dead channel. This
results in no developed negative diode
voltage, and the scanning raster and
retrace lines are fully visible, showing
the operator just what he has during
tuning operations and providing the
same over-all illumination obtained
when there is a picture. As soon as
any video signal is obtained it is imme-
diately visible, no matter how weak
or mistuned.

Time constants of the revised circuit
are changed somewhat from the
original. Time constant for charge
is .05 x.022 = 1,100 microseconds
or approximately 20 lines, so that
the circuit is responsive to the
effect of any object of importance in
the picture, as well as the background.
Time for discharge is .05 X (0.66 +
.022) or .05 X% 0.582 = 29,100 micro-
seconds, slightly less than one complete
frame. This is highly desirable since it
limits exposure of an uncorrected scene
to less than 1/30 second and little or
no flicker effect is apparent to the eye.
In other words, the reaction of the
circuit to brightness changes is fast
enough to make its action not apparent
to the observer. Scenes change smooth-
ly without any observable difference
in average brightness. In actual opera-
tion, the new circuit works so well
that it is almost never necessary to
vary the brightness control from its
normal setting, all scenes and condi-
tions being brought to the same average
brightness.

Installation

Installing the new ecircuit in most
receivers is not just a matter of revers-
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ing the connections to the diode, be-
cause that would also reverse the
polarity of the syne pulses usually
taken off the plate of the same diode
and would result in no synec operation.
The solution, where the same diode is
used as a combination d.c. restorer and
sync clipper, is to use a separate diode
for each function by installing a 1N34
crystal for the restorer. In the RCA-
type circuit, the easiest way is to leave
the 6AL5 connected as is, but move
the picture-tube grid return over to

Television PY

the 1N34, as shown. Transference of
the circuit to other receivers will be
apparent, if it is remembered that the
1N34 must be so wired that it will
develop a negative voltage from rec-
tification of the video output. This
voltage must be placed in series with
the picture-tube grid return. Where a
peaking coil is used in the plate circuit
of the video output tube, the takeoff
point for the crystal must be below
the peaking coil, to prevent additional
capacitance to ground.

Novel High-Voltage Test Probe

By WALTER H. BUCHSBAUM

NODE voltages of 8 to 15 kilo-
volts on modern television pic-
ture tubes present somewhat
of a problem to the service

technician when he has to measure
them. The usual method is to use a
high-voltage probe with a standard
voltmeter or estimate the voltage by
drawing an are.

Fig. 1 shows a novel device which
has the features of both these meth-
ods. When the two round balls re-
ceive opposite charges and are close
enough together, a discharge takes
place through the air separating them.
The critical distance for discharge de-
pends on the potential. For given
atmospheric conditions, the relation be-
tween voltage and distance is linear
and the gap indicates the voltage.

To measure high voltage, the two
balls are first separated so that the
micrometer-type scale reads higher
than the rated voltage to be measured.
The tip of the device is applied to the
voltage under test, and the top is

‘screwed in. When the separation be-

tween the two balls reaches the critical
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is calibrated in steps of 5,000 volts,
and one complete revolution of the cap
is equivalent to 5,000 volts. The cap is
further divided into steps of 250 volts.

The device is sold under the name
Seg-Hy-Volter. It is small, inexpensive,
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Fig. 1—Closeup of the novel Hy-Volter.

and easy to use. The technician handy
with tools can make one himself.

Pig. 2 shows the disassembled unit.
The two balls are machined brass and
are each % inch in diameter. The disc
which holds the upper ball bolt is also
brass. The metal parts are chrome

e i 2
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Fig. 2—A few simple parts are all that is needed for the high-voltage probe.’

discharge distance, a blueish purple
glow becomes visible and a hissing noise
is heard. The correct voltage can then
be read directly on the scale.

The vertical scale on the glass tube

www americanradiohistorv com

finished, and the balls have an extra
smooth surface.

If one full turn of the top cap is to
be equivalent to 5,000 volts, the screw
pitch must be 16.7 turns per inch.
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Satellite Television Station

Photo of a pair of the u.h.f. tetrodes
showing the ring-type cavity resonators.

C2XAK, the world’s first ultra-
high-frequency television station
operating on regular program
schedules, is now on the air in the
480-920-me u.h.f. television band. The
station is a satellite, operated by the
National Broadcasting Company, and
rebroadcasts the programs of WNBT,
New York City, from a hill between
Bridgeport and Stratford, Connecticut.

The new station started operation at
full power (1 kilowatt) early in the
year, and at the beginning of June was
operating on a regular five-day weekly
schedule from 9 am. to WNBT’s
signoff.

The tower shown on the cover is 250
feet high to the top of the “stovepipe”
mast. Both the antennas for receiving
the signals from New York, 55 miles
distant, and for retransmitting them at
u.h.f., are on it. The transmitter is in-
stalled in the building at the foot of
the tower.

Originally the satellite station picked
up the signals from WNBT on its reg-
ular frequency (channel 4) and re-
broadcast them. This was not entirely
satisfactory, and a relay on 2,000 mec
was arranged.

Signals beamed on 2,000 me from the

KC2XAK’s u.h.f. transmission tests

may answer TV’s economic problems

Empire State Building are received on
the small parabola on KC2XAK’s 210-
foot tower. (The larger parabola was
used to receive the channel 4 transmis-
sions.) The signals are fed into the
u.h.f. transmitter and radiated on
channel 24 (529-535 me) from the 40-
foot slot antenna at the top of the tower.

The radiating elements of the anten-
na are slots cut in the 10-inch diameter
tube. They are a half wavelength long
and are separated a half wavelength
from each other. A special coaxial feed
system provides power and phase bal-
ance between the upper and lower
halves of the antenna array. The re-
sulting pattern is perfectly circular
with practically all the energy radiated
horizontally. :

The transmitter itself—shown in the
insert in the cover—is believed to be
the first commercial-type u.h.f. trans-
mitter. TV transmitters have been op-
erated in the u.h.f. band before, but
they were special rigs which seldom
long outlived the test or demonstration
for which they were thrown together.
In contrast, this new job is a prototype
for a commercial model which can be
duplicated on order for any u.h.f. sta-
tion when such stations can go on the
air.

Designated the TTU-1A, the trans-
mitter contains a number of units iden-
tical with those of RCA’s v.h.f. trans-
mitter TT-500B, plus a tripler stage to
increase the frequency to the required
530 me, a 1-kilowatt power amplifier
stage, and a video amplifier stage which
grid-modulates the power amplifier.
Identical triplers and final amplifiers
are used for the sound and picture
carriers. Each uses eight 4X150A u.h.f.
power tetrodes in special ring-type res-
onant cavity circuits.

The audience is small but enthusias-
tic. There are about 100 receivers scat-
tered in carefully selected locations
throughout the area, from 1 to 23 miles
away from the station, with a few at
much greater distances. Approximately
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half these receivers are specially con-
structed, the other half are u.h.f. con-
verters attached to standard television
receivers. No notable difference has
been recorded in the performance of the
two types, though of course the self-
contained special receiver is more con-
venient from the set-owner’s point of
view. One of the results of the KC2XAK
project has been to show that convert-
ers are practical.

While the transmission range is not
vet fully determined (determination of
uw.h.f. transmission ranges was one of
the chief reasons for the project, and is
still under study) the 500-microvolt
contour will lie at a radius of approxi-
mately 6 to 8 miles from the station.
Satisfactory pictures have been re-
ceived at considerably greater distances
than that, of course. Within a radius
of 10 miles, 84% of the viewers report
good or excellent results and, within a
radius of 23 miles, the same results are
obtained at 659 of the receivers.

Satellite station operation has been
considered by many the answer to tele-
vision’s economic problems. By greatly
increasing the television audience it
may solve the problems of expensive
television programs for the big net-
works while at the same time making
television possible for the small com-
munity which could not support an in-
dependent station. The country’s first
regular u.h.f. station will answer many
questions about satellite station opera-
tion, as well as a number of questions
about the operation of independent
u.h.f. television transmitters.

The results of KC2XAK’s transmis-
sion tests may even help to hasten the
end of the present freeze on TV station
allocations. Two important problems
now facing the FCC are providing TV
outlets to as many communities as pos-
sible and eliminating co-channel and
adjacent-channel interference. If this
station proves successful, the FCC may
find the satellite-type station one of
the answers to its problems.
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Fundamentals of

T WOULD be nice if we could simply

attach our audio amplifier to a re-

ceiving antenna and sit back and

listen to a radio program rolling in
loud and clear. Unfortunately, it is not
that simple. Before our radio signal
can be handled by an audio amplifier,
it must go through a process called
‘“‘detection” or, more accurately, “de-
modulation.”

You cannot explain the word “di-
vorce” to a man who does not know the
meaning of “marriage’”; and, by the
same token, before demodulation can
be understood, one must first know a
little something about modulation.

Modulation is the process by which
the audio-frequency currents produced
by & microphone are joined to the
radio-frequency carrier currents gen-
erated by the transmitter. This truly
is a marriage of convenience. The
audio-frequency electromagnetic waves
cannot travel through air for
more than a few feet at most. Radio-
frequency waves, on the other hand,
can hop through the ether with the

greatest of ease, but the ear will not”

respond to their rapid vibrations of
hundreds of thousands of cycles per
second. The obvious solution to the
problem of transporting audio-fre-
quency waves through space is simply
to arrange some method by which they
can ride piggy-back on earth-girdling
radio-frequency waves from the trans-
mitter to the receiver. Once they have
arrived at their destination, the two
can be separated again and the audio-
frequency currents used to drive our

speaker. The gadget that does the
separating is called a detector or
demodulator.

The audio current modulates the
radio-frequency carrier in much the
same way that you can “modulate” the
stream of water issuing from the noz-
zle of a garden hose by applying vary-
ing pressure to a kink in that hose. The
audio voltage exerts a kind of ‘“valv-
ing” action on the carrier that causes
the amplitude of that carrier to vary
exactly in step with the audio voltage.

Fig. 1 shows graphically how the
modulating audio voltage influences the
carrier. The line represents the way
the voltage changes with time, as ex-
plained in previous lessons. At 1-a we
have an unmodulated carrier showing
the cycles of radio-frequency current.
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By JOHN T. FRYE

For a station in the middle of the
broadcast band, there would be about
1,000,000 per second. Fig. 1-b shows a
complex audio-frequency wave consist-

Fig. 1—The r.f. carrier represented
by a is modulated by a.f. signal b to
form the amplitude-modulated signal c.

ing of various audio frequencies of
different intensities. At 1-¢ we show
the carrier wave “envelope” that re-
sults when the audio wave modulates
that carrier. Note that when the audio
signal is zero, our carrier is of
normal amplitude. As the audio signal
increases in a positive direction, the
carrier amplitude increases just as
does the amount of water issuing from
the hose when you relaxed your pres-
sure on the kink. As the modulating
voltage increases in a negative direc-
tion, the amplitude of the carrier is
greatly reduced, just as the water flow
is reduced to a trickle when you clamp

down on the hose.

This modulated carrier is the signal
our radio set receives. You will notice
that the frequency of the actual car-
rier remains unchanged. Only its am-
plitude changes. Under modulation the
carrier develops a series of bulges and
notches like the neck of an ostrich
swallowing different-sized oranges. If
the modulating voltage swings are
strong, the bulges and accompanying
dips are large; if this voltage is weak,
the variations are barely perceptible.
Also, if the modulating frequency is
high, many of these bulges in ampli-
tude appear in a short space of time;
if low, only a few appear.

There is one marked difference be-

. tween the audio voltage and the modu-

lated carrier envelope produced by this
voltage: the audio voltage appears
first on one side of the zero line and
then on the other so that its force is
exerted first in one direction and then
in the opposite; but our modulated

u A
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Fig: 2—Hookup of a simple crystal set.

carrier expands and contracts simul-
taneously and similarly both above and
below the center line (because a half-
cycle of a.f. modulates many cycles of
r.f.). That means that the equal and
opposite voltages tend to cancel each
other. The effect is about the same as
if you held a strip of rubber in the
center while someone pulled on the two
ends with equal pressure. As far as you

Detector history—erystal to crystal. Left to right—old catwhisker detector;
a grid capacitor with leak; 6H6 diode detector tube, germanium crystal diode.
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could tell by the feel at the point you
were holding, nothing would be
happening.

Demodulating the signal

If we are to recover our audio volt-
age from this modulated carrier, we
must find a way of changing this “two-
way stretch” back into a one-way
stretch. The method of doing this is
simple: split the carrier in two right
down the center and use half of it.
Since the top and bottom halves are
identical, either will contain all of the
information needed about the original
modulating voltage.

This “splitting” is not hard if we
remember that the top-and-bottom
graph is just an engineer’s way of
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Fig. 3—In the detection process the
modulated carrier a is eut in half, b,
and the high frequency is filtered out
to leave the original audio signal e.

saying that the current in the circuit
flows one way half the time and the
other way the other half. So what must
be done is to rectify the r.f. current.
That leaves us with a pulsating direct
current; actually one with two sets of
pulsations—those of the r.f. and those
of the a.f. (See Part XIII, March,
1950.)

We filter this pulsating current just
enough to smooth out the r.f. peaks
but not enough to bother the a.f.
changes ecaused by the modulating
voltage. (Look at the March article
again.) Since the lowest radio fre-
queney used in broadcasting is over
500,000 cycles per second and the high-
est audio frequency that can be heard
somewhere around 15,000 cycles, that
is easy.

Then we are left with a current
whose pulsations reproduce those of
the current which originally modulated
the r.f. signal.

Fig. 2 is a diagram of one of the
earliest practical methods of detection.
The crystal detector (indicated by
XTAL) consists of a piece of galena (a
common ore of lead) contacted by the
sharp point of a phospher-bronze wire
called a catwhisker. It is a peculiarity
of this tiny contact that it will allow
current to flow easily from the cat-
whisker to the galena but presents a
very high resistance to the flow of
current from the galena to the cat-
whisker.

In our diagram the radio signal is
picked up by the antenna and induc-
tively transferred to the tuned circuit
L1-C1. The alternating radio-fre-
quency voltage across this circuit is

applied to the headphones through the
crystal detector. Remembering that the
crystal will allow current to flow in
only one direction, we can easily see
how half of our radio signal will be
cut off as shown in Fig. 3.

At Fig. 3-a is the modulated carrier.
This envelope is altered as shown in
Fig. 3-b by the crystal’s refusal to pass
pulses of current going in one direc-
tion. Only the pulses going up from
the zero line are allowed to pass
through. These pulses of current work
together to charge capacitor C2 with a
varying voltage as indicated by the
dotted line of Fig. 3-b. This capacitor
discharges this varying voltage
through the earphones.

Since the charge of C2 is made up of
the average of the voltage pulses con-
tributed by the expanding and contract-
ing carrier, the voltage on this capaci-
tor looks like Fig. 3-c. This voltage
wave is a faithful reproduction of the
original audio voltage that modulated
the carrier. C2 and the coils in the
headphone make up our r.f. filter.

Catwhisker crystal detectors are sel-
dom used these days. They are too hard
to adjust and to keep in adjustment.
The efficiency of the detector action is
critically dependent upon the pressure
of the catwhisker on the crystal and
also varies greatly from one spot on
the crystal surface to another. Further-
more, the crystal detector does not
handle either extremely weak or ex-
tremely strong signals very well. It
has been superseded by the vacuum-
tube diode type of detector diagrammed
in Fig. 4.

The diode detector

Although this circuit looks much
more complicated, it functions just as
did the crystal detector. The signal *

LE =C

1
o 4
2
R2
ARA
Vi
-3 R3
M

Vil
AUDIO AMPL.

Fig. 4—The vacuum-tube diode detector
is commonly used in radio receivers.

voltage appears across the tuned cir-
cuit L-C just as before, and the alter-
nating r.f. voltage appears between
the plate and cathode of the vacuum
tube. While the plate is positive, as it
is every half-cycle of r.f. voltage, elec-
trons flow from the cathode to the
plate. The more positive the plate
swings, the more electrons it attracts.
This means that when the carrier is
expanding and the positive pulses of
r.f. energy are increasing in amplitude,
an increasing number of electrons go
to the plate. When the carrier is de-
creasing and each pulse of voltage is
weaker than the one just before it, the
total electron flow decreases. The elec-
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trons actually flow in spurts as dictated
by the evenly spaced positive pulses of
r.f. voltage, but these spurts are
blended together by the filter C1-R1-
C2 (see next paragraph) to produce a
continuous flow that follows faithfully
the variations in the amplitude of the
modulated carrier.

The electrons return to” the cathode
through L and resistors R1 and R2.
Resistor R1, together with capacitors
C1 and C2, act as a filter to smooth out
the “spurty” nature of the current
delivered from the diode plate. The
capacitors are large enough to offer a
very low resistance bypassing action
to the high-frequency variations result-
ing from the rectification of the indi-
vidual r.f. pulses, but not large enough
to have any material effect on the
comparatively low-frequency variations
resulting from demodulating the
carrier envelope.

When this current, varying in ac-
cordance with the original audio volt-
age, flows through R2, it causes a volt-
age to appear across the resistor that
is an exact reproduction of the original
audio signal. Passing through capaci-
tor C3, this voltage also appears across
R3, the volume control. The slider on
this control permits any fraction of the
total audio voltage to be selected and
passed along to the audio amplifier.

The grid leak detector

While the diode detector is much like
the crystal detector in its “check-valve”
action, it was not the immediate suc-
cessor of the crystal detector. The grid
leak detector actually supplanted the
galena and catwhisker combination.
Fig. 5 is a diagram of a triode grid
leak detector.

If you think of the grid as taking
the place of the diode plate, you can
see that the input portion of this cir-
cuit is really quite similar to that of
our diode detector. The resistor aecross
which the audio voltage develops has
been moved to the grid leg of the input
coil, and a capacitor is placed across
this resistor so that the r.f. voltage can
still be applied between the grid and
the cathode; but we still have a con-
dition in which the electrons will flow
to the grid, just as they did to the diode
plate, when that element is made posi-
tive by the half-cycle swings of r.f.
voltage. The electron current to the
grid, and consequently the voltage
across resistor R—which is called the
“grid leak”—varies in accordance with
the amplitude of the modulated carrier.

The resistance value of the grid leak
is sufficiently high (usually 2 to 10
megohms) so that the electrons at-
tracted to the grid during the positive
half-cycles of the r.f. carrier do not

Fig. 5—The grid leak detector is highly
sensitive but distorts strong signals.

RADIO-ELECTRONICS for\


www.americanradiohistory.com

Servicing—Test Instruments |

have time to leak off during the nega-
tive half-cycles; but it is at the same
time small enough so that the negative
voltage on the grid can go up and down
in unison with the changes in ampli-
tude of the modulated carrier. This
leaves only the audio signal on the grid.
Now stop thinking of our grid as a
diode plate and look upon the tube as
an ordinary amplifier. On the grid we
have a varying voltage that exactly
reproduces the audio voltage originally
impressed on the carrier. The triode
amplifies this audio voltage in the nor-
mal manner, and we have an amplified
audio voltage across the primary of
transformer T that leads into the audio
amplifier. C2 and C3, together with the
radio-frequency choke RFC, remove
any trace of the radio-frequency ripple
that might get through to the plate of
the triode.
TO AUDIO
[ AweL

8+

Fig. 6—This detector looks like an
amplifier but it is biased at cutoff.

The grid leak detector is very sensi-
tive because it combines the functions
of detection and amplification. A pen-
tode can be used in place of the triode
to obtain still greater sensitivity. One
big drawback of the grid leak detector
is that, if it is made very sensitive to
weak signals by the proper selection
of values for the grid leak and the grid
capacitor, it will distort strong signals
badly.

The power detector
The “power detector” of Fig. 6 will
handle very strong signals without dis-
tortion. It looks like and is an ordinary
amplifier circuit except that the bias
is set so the tube is working very near
the plate current cutoff portion of the
curve, as is shown in Fig. 7. Bias bat-
teries are generally not used in practi-
cal circuits. For description of other
types of bias see Vacuum-tube Grid
Bias by H. B. Davis in the May issue
of RADIO-ELECTRONICS.

Since the plate current is practically
zero with no signal on the grid, the
negative swings of the r.f. voltage im-
pressed on the grid have no effect on
the plate current (it can’t go below
zero) but the positive half-cycles cause
.pulses of r.f. current to flow in the
plate circuit as shown. These posi-
tive pulses of current increase or de-
crease in step with the amplitude of
the voltage pulses on the grid. The
charging and discharging action of ca-
pacitor C2 hlends these separate pulses
together into a varying current that
rises and falls in step with the outline
of the modulated carrier, as is shown
by the dotted 1ine. What we really have
here is a combination of rectification
(only the positive half-cycles of volt-
age affect the plate current) plus am-
plification. Since the grid bias is very
negative, cxtremely large signals can
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be handled without overloading the de-
tector.

This completes the types of detectors
that have been used to receive ampli-
tude-modulated radio signals. Each
rightfully has enjoyed its day in the
sun. The crystal detector had one de-
cided advantage: it was entirely self-
sufficient. No filament or plate batteries
were needed to help it do its job.

The grid leak detector was much
more sensitive—in fact, it is still the
most sensitive of all detectors—but it
could reproduce faithfully the audio
portion only of weak signals. When the
signal grew strong, the sensitive grid
leak detector was over-loaded and
caused distortion in the signal.

The power detector can handle much
larger signals without introducing dis-
tortion, and it is between the diode and
the grid leak detector as far as sensi-
tivity is concerned. What is more, since
it causes no rectified current to flow
through the tuned input circuit, it does
not “load” this circuit and so reduce its
sharpness of tuning. All other detec-
tors mentioned do have this effect.

With the introduction of the pentode
amplifier tube sensitivity in a detector
became of little importance. R.f. am-
plifiers could easily build up a weak
signal to almost any value before it
was presented to the detector. That is
why the diode, in spite of its low sensi-
tivity, became the most popular detec-
tor. It is unbeatable in its ability to
handle any strength of signal without
introducing distortion. What is more,
it can do its job of detecting and, at
the same time, produce other useful
byproducts, such as automatic volume
control voltage which will be discussed
in the next chapter.
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Fig. 7—These curves show
how the incoming r.f. sig-
nal is both detected and
amplified by the action of
the power detector circuit.
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Quite recently a new form of crystal
detector has become popular. This is
the tiny germanium crystal diode seen
in the photograph. The catwhisker in
this unit is sealed in permanent opti-
mum adjustment, and it will handle
much more current than would the old
galena job. That frees it of the two
main drawbacks of its ancestor.

Thus, once more we see demonstrated
that amazing and oft-repeated cycle
wherein one generation of radio engi-
neers banishes a particular gadget to
the electronic attic, and then the next
generation hauls the item out of the
garret, dusts it off, makes a few
changes, and puts it back into use until
something better comes along!

RF SIGNAL ON GRID
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CHECK THAT ADVERTISING!

T’S time to start making out that

advertising budget on a scientific,
businesslike basis, using actual results
as a guidepost.

With business in the radio repair
field due to become more competitive
in the next months, advertising will
play an increasingly important part.

Naturally, any radio repairman
wants to spend his hard-earned dollar
for advertising that will do the most
good.

Sad to say, however, the majority of
businessmen in the radio maintenance
field shoot in the dark when it comes to
advertising. They dole out those pre-
cious dollars in a hit or miss fashion,
and more often than not, they miss!

In other words, they have no plan.
A good advertising program needs a
workable, business-producing plan, and
it’s simple to work out an effective
program.

The thing to do is check your present
customers.

Conduct a survey of your own right
in your shop for the next week or two
to help you find just where your adver-
tising dollars bring the most returns.
Your customers will be glad to help
you—and they’ll be able to tell just
how to budget to do the most good.

Ask your customers when they come
in just how it happened that they
visited your radio repair shop in the
first place.

Better yet, prepare some small
mimeographed sheets explaining that
you are trying to test the pulling
power of your present advertising pro-
gram, and hand one to each customer
over a period of a week or 10 days.

The card could read something like
this:

“I brought my radio for repair to
the.................. store because 1
noticed:

Newspaper advertising ( ).

Radio program ( ).

Window display ( ).

Friend recommended ( ).

Billboard sign ( ).

Ad in phone book ( ).

Handbill ( ).

Business card ( ).

Roadside sign ( ).

Neon sign in front ( ).

Just happened to be passing ( ).

Other reasons (leave a space hig
enough for them).

You can probably think of some
more categories, but the above is the
general idea.

National companies, who spend mil-
lions of dollars annually for advertis-
ing, send crews to all parts of the
nation to check their advertising pro-
gram. You can do your own checking
right in your own shop—and it won’t
cost a cent. Just a little added effort is
all that is needed.

After you spotcheck your customers
for a few days and compile the results,
you’ll have a better than fair idea
where your advertising dollar can do
the most good.—Don Valentine
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Radio Set and Service Review

"F—HE type WO-57A 3-inch television
service oscilloscope is the latest
addition to RCA’s line of special-
ized TV test equipment. Although
its design makes it particularly suitable
for TV servicing, it is versatile enough
to permit its use in all phases of radio
servicing. Its size, 13% inches wide, 10
inches high, and 7% inches deep; and
weight, 18 pounds, make it a truly port-
able instrument. Its blue hammertex
case and chrome panel match the WR-
39A television calibrator, WR-59A
sweep generator, and similar equip-
ment in the RCA test equipment line
for TV servicing.

Features which are particularly use-
ful to the TV service technician are:

A two-stage direct-coupled, vertical
amplifier having response flat within
plus or minus 1.2 db from d.c. to 500
ke, 3.5 db at 1 me, and useful beyond
2 me.

Linear sweep generator having fixed
30- and 7,875-cycle positions for view-
ing sync pulses and sweep oscillator
waveforms. These positions make it
unnecessary for the operator to adjust
coarse and fine sweep controls each
time he goes from a horizontal to ver-
tical deflection circuits while servicing
a TV receiver. The oscillator will sync
equally well on positive or negative
pulses being fed into the vertical am-
plifier and on externally applied sync
signals.

Internal 60 - cycle phase- controlled
sweep.

Separate vertical input terminals,
one for a.c. and the other for d.c. Com-
bined a.c. and d.c. voltages can be

A front view of
the new oscillo-
scope (out of its

case). Its blue
finish matches
other RCA TV
test equipment.

applied to the input terminals.

A calibrated screen or grid marked
in tenths of an inch for making voltage
measurements.

A 1-volt peak-to-peak calibrating
voltage source.

A voltage-calibrated and frequency-
compensated, step-type vertical attenu-
ator.

The circuit

The complete circuit of the WR-57A
is shown in the large schematic. The
signals to be observed or measured are
fed into the vertical amplifier through
a.c. or d.. ‘input jacks and the
frequency - compensated attenuator, v
RANGE. Fig. 1 is a diagram of a con-
ventional potentiometer-type gain or
volume control. Capacitors C1 and C2
represent the stray capacitances be-
tween the arm and the grounded and
hot ends of the control. The values of
these capacitances are constant and
fairly low so that they act as a capaci-
tive voltage divider in parallel with the
variable-resistance control. Therefore,
the high-frequency components of the
input signal will be handled by the
fixed capacitive divider and the low-
frequency by the variable resistive
voltage divider. Consequently, the at-
tenuation of the high- and low-
frequency components of the input sig-
nal will not be equal and serious fre-
quency distortion will develop in the
gain control.

A simplified version of a compen-
sated attenuator is shown in Fig. 2.
Here the resistive elements are fixed.
Stray capacitances C1 and C2 are
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A new 3-inch oscilloscope

designed for TV servicing

By ROBERT F. SCOTT

shunted by fixed eapacitors C3 and C4
which are much larger. The values of
the resistors and fixed capacitors are
selected to give the desired attenuation
with a linear voltage distribution over
a wide frequency range. C8 is usually
made variable so the network can be
adjusted for different values of stray
capacitance in otherwise identical set-
ups.

The attenuator feeds into a push-
pull, direct-coupled amplifier which is
rather unusual in its design. The input
signal is fed into the control grid of
V1. The control grid of V2 is grounded.

At low frequencies, the 1800-uuf capa-
citor C12, between the cathodes of V1
and V2, is effectively an open circuit
and no signal appears in any part of
V2. This tube serves only to balance
the current and voltage distribution in
the circuit. The signal is amplified by
V1 and direct-coupled to the econtrol
grid of V3. The grid of V4 is effectively
grounded for a.c. so this tube operates
as a grounded-grid amplifier being fed
from the cathode resistor R25 which it
shares with V3. V3 appears as a
cathode-follower when viewed from V4,
and V4 looks like a grounded-grid am-
plifier to V3.

At high frequencies, C12 has a low
impedance and effectively couples the
cathodes of V1 and V2 together. Its
control grid being grounded, and hav-
ing a high-frequency signal applied to
its cathode, V2 operates as a grounded-
grid amplifier and sees V1 as a cathode-
follower. Thus, phase inversion takes
place in the first stage at high fre-
quencies and in the second at low
frequencies. Because V2 operates only
at high frequencies, the high-frequency
gain is twice that of low frequencies.
C15 compensates for high-frequency

Fig. 1, left—Conventional gain control.
Fig. 2—Compensated attenuator circuit.

losses caused by stray capacitance. The
vertical deflection plates of the 3MP1
C-R tube are direct-coupled to the
plates of V3 and V4.
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The deflection sensitivity of the ver-
tical amplifier in r.m.s. volts per inch
is .03 with the direct cable and 0.3 with
the low-capacitance WG-214 probe. Its
input resistance and capacitance are
1 megohm shunted by 90 ppf with the
direct cable, and 1 megohm shunted by
14 ppf with the low-capacitance probe.

The horizontal deflection circuit is
simpler than the vertical. It has an un-
compensated potentiometer - type gain
eontrol (H GAIN) and a single 12AX7
amplifier and phase inverter. A part of
the signal from the amplifier is fed to
the grid of the phase inverter section
through an R-C network. The deflection
sensitivity of the horizontal amplifier
is 0.6 volt r.m.s. per inch. Its input re-
sistance and capacitance is 1 megohm
shunted by 33 uuf.

The sweep generator is a Potter-type
cathode-coupled multivibrator using a
6J6. Its frequency is adjustable from
15 to 30,000 cycles in five ranges. A
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frequency of the oscillator within the
ranges set by the SWEEP RANGE switch.
Two additional positions on the switch
provide fixed 30- and 7,875-cycle sweeps
for observing sync and blanking pulses
and oscillator waveforms in the ver-
tical and horizontal circuits of TV re-
ceivers. Screwdriver-adjust controls are
provided on the back panel to permit
setting the fixed sweeps to their proper
frequencies.

The power supply is similar to those
found in most scopes of this size. A
full-wave rectifier supplies B-voltage
for the amplifiers, oscillator, and second
anode of the 3MP1. Approximately 500
volts negative is developed by the half-
wave rectifier and applied directly to
the control grid and to the cathode and
anode No. 1 through a voltage divider.

Controls
Intensity, centering, gain, sweep,
phase, focus, deflection, and ealibrating
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trols for setting the TV horizontal and
vertical sweep frequencies, vertical bal-
ance, second-anode voltage, astigma-
tism are on the rear of the chassis. The
first three can be adjusted with screw-
drivers through holes in the rear cover.
The cover must be removed to reach
the others.

The H and v CENTERING controls are
variable resistors in the cathodes of
their respective amplifiers. Moving these
controls causes the bias on the push-
pull tubes to vary in opposite direc-
tions, thus causing the plate voltages
and the position of the beam to move
along its horizontal or vertical axis.

The DEFLECTION switch reverses the
direction of the trace so it is possible
to make the trace being observed have
the same time-versus-frequency direc-
tion as the set manufacturers’ service
note illustrations. This switch reverses
the connection between the horizontal
deflection plates and the horizontal am-

SWEEP VER (vernier) R38B varies the controls are on the front panel. Con- plifier. The sweep direction is conven-
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tional — left-to-
right—when the
plate of the input
section of the
12AX7 connects to
pin 8 of the 3MP1.

On electrostatic
C-R tubes, it is
important that the
potential on the
deflection plates be
approximately
equal to the poten-
tial on the second
anode. If the po-
tentials are not
nearly equal, fo-
cusing will vary
as the beam

A rear view of
the new oscillo-
scope. While de-
signed for TV ap-
plications, it can
be used for other
phases of servic-
ing and testing.

Ayrton Shunt Protects Meter Movement

ANY technicians prefer to build
1¥1 their own multimeters. Milliame-
ters are often designed around a 200- or

500-uya  movement with individual
shunts calculated from the formula
M
S=%1

where M is the meter resistance, S the
shunt resistor, and N the meter multi-
plier. When several shunts are used,
the circuit looks like Fig. 1.
S
PN—0
PAAN—O—O——— O
v

vvvvv

Fig. 1, left—A shunt for each range.
Fig. 2, right—The Ayrton or ring shunt.

The Ayrton, or ring shunt, is not as
widely used by home constructors, al-
though it is generally found in lab and
industrial equipment. It consists of a
resistor across the meter (Fig. 2) with
a switch to tap off a portion through
which the total current flows. Some-
times the taps are brought out as
terminals or binding posts, and the
switch is eliminated.

20004 5000
U 0 60
AAMAAMAAAAAAAMAAAAA
L
XI000 X500 XI00 xR5 X0 X2

0
Fig. 3—Ring shunt with typical values.

One of the advantages of an Ayrton
shunt is greater meter safety. If the
switch in Fig. 1 should become defec-
tive, the full current is apt to flow
through the meter with probable dam-
age to it. This cannot happen in Fig. 2.

If a contact should develop an open or
a high-resistance, no current flows
through the meter. Either a shorting or
nonshorting switch may be used here
without danger.

Another advantage of the Ayrton
shunt is the constant damping across
the meter. Most technicians know that
deflection becomes sluggish when the
meter is shunted by a low resistance.
This happens in Fig. 1 when N is large.
The total resistance across the meter
in Fig. 2 is constant, regardless of
range chosen.

The tapped sections of Fig. 2 are
easily calculated from the formula

M+T
S =
N

Here T is the total shunt and S is the
resistance between the common ter-
minal and the desired tap. Another ad-
vantage is now evident. Usually N is
10, 50, 100, etc. Therefore in Fig. 1 we
must divide the meter resistance by 9,
49, 99, respectively. The formula just
given generally gives more convenient
values. Assume for example that
shunts are to be designed for a 200-na
meter with internal resistance of 500
ohms. The table below gives the cor-
rect values for both types of shunt.

N Imax |S (Fig. 1)|S (Fig. 2)

2 400 pa 500 500
10 2 ma 500/9 100
25 5 ma 500/24 40
100 | 20 ma 500/99 10
500 | 100 ma| 500/499 2
1000 | 200 ma | 500/999 1

Note that the Ayrton shunt values are
inversely proportional to N and need
not be recalculated each time from the
formula.

The Ayrton shunt circuit appears in
Fig. 3.—I. Queen
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sweeps across the tube. The ASTIGMA-
TISM ADJUST control varies the bias on
the 12AXY7, thereby changing its plate
voltage and the voltage on the deflec-
tion plates.

The oscillator can be synchronized
with negative or positive pulses on the
incoming signal or on external sync
pulses. R38B is the sweep vernier. The
C-R tube can be driven directly from
an internal 60-cycle source or from a
signal being applied to the horizontal
amplifier. When the beam is driven
from the 60-cycle source, R38A is the
PHASE ADJ control which permits super-
imposing the forward and backward
traces during circuit alignment. Char-
acteristics of the horizontal deflection
circuit with the exception of frequency
and width are controlled by the SsYNc-
H SEL control. Negative or positive sync
pulses are taken from the outputs of
V4 or V3, respectively.

The v cAL (vertical calibration) con-
trol is a vernier gain control for the
vertical amplifier. Its purpose is to
vary the load impedance of V1 and V2
without disturbing the d.c. balance of
the circuit. If it is adjusted for exactly
1 inch peak-to-peak deflection when the
direct probe is touched to the AC cAL
terminal and the vertical range switch
is on 1.0, input voltages can be read
directly. In this case, 1 volt input will
produce a l-inch deflection.

The vertical attenuator and the cali-
brated scale can be used to measure
other voltages. The vertical attenuator
(v RANGE) is calibrated in steps of .01,
0.3, 1.0, 3.0, 10, and 30. A.c. or d.c.,
and combined a.c. and d.c. voltages can
be read on the scale. The a.c. input
terminal has a 0.22.uf capacitor be-
tween it and the attenuator, the d.c.
input terminal has not.

The INTENSITY and FOCUS controls
vary the brightness and sharpness of
the trace by varying the potential be-
tween the cathode and control grid and
between the first anode (pin 3) and
the cathode, respectively. The vertical
balance (v BAL) control is a variable
resistor common to the cathodes of V1
and V2 and connected between the
individual cathode resistors R14 and
R16. It adjusts the linearity of the
vertical input stage so the trace will
not move up or down as the vertical
calibrator is rotated.

The scope which we tested was just
off the production line and had not
been pre-aged, therefore it was neces-
sary to let it run for approximately 32
hours before it would stabilize itself
within a 15 or 20-minute warmup
period. The initial drift does not great-
ly affect the performance of the scope
for most servicing applications; how-
ever, there was some nonlinearity in
the vertical amplifier. Voltage meas-
urements cannot be made until the
scope has reached operating tempera-
ture. Disregarding the inconvenience
of the long warmup during the first
week of operation, we feel that the
unusual features of this will make it
a useful and treasured addition to any
radio-TV service bench.
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Midget Signal Generator is Hum Modulated

An easy-to-build 1-tube generator that

covers t|1e needs of broodcqst receivers

By LYMAN E. GREENLEE

HIS simple hum-modulated signal

generator can be thrown together

in a couple of hours and, if care-

fully calibrated, will take the place
of an expensive piece of test equipment.
It is particularly useful in locating sta-
tions when setting up push-button con-
trols on new radios. Fig. 1 is the circuit
diagram.

A 50L6 tube is used as a triode in a
conventional Hartley circuit. The oscil-
lator coil may be wound by hand on a
1-inch cardboard or Bakelite tube with
No. 30 enameled wire. Wind 100 turns
and bring out a tap for the cathode;
then wind 40 more turns and finish
with a coat of coil dope to hold the
winding in place. The assembly is
virtually self-explanatory from the
photographs and wiring diagram. The
two-gang t.r.f. capacitor (the two sec-
tions in parallel) can be salvaged from
a junked midget radio. Frequency cover-
age is from about 400 to 1,800 or 2,000
ke which is adequate for servicing
household radios covering the broadecast
band and having a 455-ke if. This
includes almost everything made in re-
cent years except FM and short-wave
sets.

The assembly shown in the photos
was made in an old shield can, but the
parts can be mounted on a board if no
case is available. No attenuator is pro-
vided as there is sufficient radiation to
couple to the radio under test and the
input can be controlled by moving the
oscillator away from the set. Since the
signal generator is used mainly for sta-
tion finding or testing, an accurate at-
tenuator is not needed.

To avoid a hot chassis, the tuning
capacitor is insulated from the shield
can and the capacitor shaft is con-
nected to the tuning knob with an in-
sulating coupler. For best stability, the
can itself should be grounded to earth.

The 50L6 tube is operated at a re-
duced filament voltage of approximately
30 and this is also used as the plate
voltage. This makes the oscillator stable
with adequate output for service work,
but it may be a little slow in warming
up. The signal is hum-modulated. An
unmodulated signal could be obtained
by using d.c. for the plate supply, either
from a small B-battery or a selenium
rectifier in series with the power lines.

AUGUST, 1950

The instrument may be calibrated by
using a radio set having a dial reading
in kilocycles, Tune in a station and
listen for the announcement to identify
its frequency (a list of broadcast sta-
tions and their operating frequencies
will be a help) then tune the signal
calibrator to the station and mark the
frequency on a paper scale. Repeat the
process until a sufficient number of

B
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Fig. 1—Hookup of the 1-tube oscillator.

points have been located. It is usually
convenient to locate the i.f.’s of 455,
465, etc., and the r.f.’s of 600, 700, 800,
to 1700 or 1800 ke. Points between the
100-ke calibrations can be located or
estimated and a reasonably accurate
dial prepared. The paper dial can be
inked in and covered with a piece of cel-

The signal calibrator is built into a
shield can. It covers all fre'quencles
needed for broadcast receiver alignment.

luloid to prevent the numbers from rub-
bing off, The i.f.’s can be located by
listening for their harmoniecs at 900,
910, 930 ke. Divide the dial reading on
the radio set by 2 to get the fundamen-
tal or i.f. frequency. )

To set up push-buttons, tune the sig-
nal calibrator to the frequency of the
station wanted on the pushbutton and
it will be easy to identify the oscillator
signal when the trimmers are adjusted.
This method saves a lot time and re-
quires no direct connection to the radio.
Plug both the radio and signal genera-
tor into the same outlet. Maximum
range is about 30 feet under normal
conditions, which is short enough to
prevent interference with other radio
sets and is within FCC regulations. Do
not connect the oscillator to an antenna
of any kind as radiation will then be
excessive.

MATERIALS FOR SIGNAL CALIBRATOR

Resistors: 1—100,000 ohm, /2 watt; |—600 ohm, 10
watt.

Capacitors: [—.D0025 uf mica; [—.005, [—.05, |—
0.1 uf, 600 volt, paper; 1—.000365 uf, 2-gang vari-
able; 1—50 ppf trimmer.

Miscellaneous: I—I-inch diameter coil form; 1—60
mh r.f. choke; tube, socket, hookup wire.

The small metal case allows ample room for all of the parts with no crowding.
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An Electronic Therapy Machine
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LECTRICAL impulses are com-

monly used to produce involun-

tary muscular contraction. Many

beneficial physiological results
have been ascribed to such treatments
although not all of these will survive
authoritative medical serutiny. In such
afflictions as polio and some forms of
arthritis, it is often desirable to induce
activity in the affected muscles. Many
beauty parlors now feature a so-called
“electric facial massage.” This treat-
ment may not be medical therapy in
the accepted sense, but the quality of
the apparatus should be on a par with
that intended for more serious medical
work.

In the electric facial, two electrodes
are applied to the various nerve motor
points on the face. An alternating
potential, usually a low audio-frequency
pulse of several to perhaps a dozen
cycles per minute, is delivered to the
electrodes by the machine. This is
claimed to provide relief from tense-
ness and to induce relaxation in
muscles which have been unduly con-
tracted by the tempo of modern living.

The circuit of Fig. 1 was designed
to eliminate some of the deficiencies
found in existing equipment. In much
apparatus presently being marketed,
mechanical or thermomechanical means
are used to pulsate the voltage. Fail-
ures in the switching mechanisms and
the corrosion and pitting of the con-
tact points reduce the reliability of
such equipment. Trouble from this
source is more frequent than tube fail-
ure in the cheaper machines. The
pulsing can, of course, be done elec-
tronically. The author, after servicing
many machines, is in favor of elimi-
nating all mechanical motion to make
the machines more reliable.

Another shortcoming of many such
machines is the difficulty of applying
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two electrodes to the patient’s face and
simultaneously adjusting the ampli-
tude control on the panel to the proper
level. This is a very important proce-
dure. The correct amplitude is usually
determined experimentally by advanc-
ing the amplitude control a bit at a
time and alternately asking the patient
if there is any feeling of discomfort.
The operator also watches for the first
visual evidence of stimulation.

This procedure is not entirely satis-
factory. If the voltage is too high, the
patient will get an unpleasant shock.
Second, it requires a little time for the
electrolytic resistance between skin
and electrode to become stabilized.
Therefore, when the operator must
repeatedly put down the electrodes to

A simple and dependable
device that will produce

soothing facial massages

By IRVING GOTTLIEB

A front view of the electronic therapy
machine showing controls on the panel.

*Rear view with the top cover removed.

P P

3

1‘eadj}lst the amplitude control on the
machine, considerable experimentation
is sometimes necessary—to the dis-
comfort and annoyance of the patient.
This situation is aggravated because
!:he neuromuscular system does not
immediately decide upon the most
pleasant amount of excitation.

.Third, the sensitivity to electrical
stimulus varies with different nerve
motor points. What may be a tolerable
or pleasant stimulation at one position
of electrode application may be painful
half an inch away. This makes it high-
ly desirable for the operator to have
means of reducing and increasing the
intensity of the stimulus quickly and
smoothly.

Furthermore, for an extensive range

RADIO-ELECTRONICS for
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of stimulus intensity, pain results
more from too rapid a change in in-
tensity than from the level of the
intensity itself. Consequently, the elec-
trodes must not be applied or removed
abruptly when the amplitude is above
the threshold of initial response.

Because of these considerations, an
auxiliary amplitude control was in-
stalled directly in the handle of one of
the electrodes. The series variable re-
sistor used for this purpose is mounted
so the operator can manipulate it with
her fingers as she applies the electrode
to the patient’s face. This amplitude
control provides sufficient variation of
electrode potential so the main control
on the panel of the machine can be set
permanently at some nominal position.
The electrodes make contact with the
skin through small felt pads about %
inch in diameter. These pads are made
conductive by soaking them in an elec-
trolyte such as a solution of bicar-
bonate of soda.

The machine delivers either 500-
cycle alternating current or direct cur-
rent. In the terminology used in electro-
therapy work, a periodic alternating
potential is called a “contractive mode.”
Similarly, a direct potential is known
as the “galvanic mode.” Pulsing of the
electrical stimulus is called “surging.”
This machine enables either of the
modes to be surged or to be applied at
a constant level. There are, therefore,
four combinations of electrical stimu-
lus available. The galvanic mode is
used to drive the ions of certain phar-
maceutical preparations into the
tissues.

The circuit is basically a blocked-
grid audio oscillator ‘followed by a
class-A amplifier and a rectifier for the
galvanic mode. The R-C combination
R4-C3 is a feedback link which sus-
tains the duration of the pulses or
surges generated by the 6F6 blocked-
grid oscillator. Without this feedback
network, the pulses are sharp and
very short in duration compared to the
time between successive pulses. The
feedback makes the surge periods ap-
proximately equal to the quiescent
periods. This holds for the range of
surging frequency provided, which is
from 5 to 40 surges per second.

The control which varies surge fre-
quency and the switch which selects
either surge or constant-level operation
iz in the grid circuit of the 6F6 oscilla-
tor. R1 and C1 are the conventional
grid leak and grid capacitor, respec-
tively. R2 and C2 in the grid circuit
vary the R-C time constant of this part
of the circuit. R2 varies the frequency
of the surges of 500-cycle oscillations
developed by the 6F6 tube. The switch
S1 determines whether the 6F6 will
operate as a blocked-grid or constant-
output oscillator. When S1 is in the
SURGE (open) position, the oscillations
are pulsed at a frequency determined
by R1-C1 and R2-C2.

When 81 is in the CONSTANT position
(closed), an additional resistor R3 is
shunted across the grid-leak network,

Although the basic circuit is not
changed, the blocked-grid oscillator
AUGUST, 1950
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will not pulse when the grid-leak re-
sistance is too low because the reduced
time constant of the grid circuit allows
the charge on C1 to leak off fast enough
that it cannot become sufficiently nega-
tive to block the grid. The circuit then
acts as a constant-output oscillator.

When S1 is in the SURGE position,
the panel-mounted neon bulb blinks at
the surge rate. When S1 is in the
CONSTANT position, thiz bulb glows
with a steady light.

The four series-connected, 6-watt
bulbs give the leading edge of the
surges a gradual rise because of the
change in resistance of the lamp fila-
ments. When the output of the 6L6
amplier is impressed across these
lamps immediately after the blocked-
grid oscillator has burst into oscilla-
tion, the cold resistance of the filaments
is comparatively low and a large
amount of the audio energy is dissi-
pated. As the filament temperatures
rise, their resistance increases and
more power is delivered to the output
terminals. Thus, even though the os-
cillator bursts into oscillation abruptly,
the output of the amplifier becomes
maximum at a much slower rate.

The feedback network R4-C3, not
only prolongs the duration of the oscil-
lation pulses, but also delays the decay
of the pulse. As a result, both the rise
and fall of the audio-frequency energy
pulses are gradual enough to avoid the
sensation of electric shock caused by
too high a rate of change of the
stimulus.

When S2 is in the GALVANIC position,
the output of the 6L6 is rectified by
the 2050 thyratron which functions as
a half-wave rectifier. The output of the
rectifier is filtered by a conventional
capacitor input.

No metering provision is made for
the contractive mode. Electrical stimu-
lus of a nerve motor point causes mus-
cular contraction if alternating cur-
rent is used and the frequency is not
too low nor too high. Direct current
causes no such contraction if the rate
of change of the stimulus is not too
high, and burning of the skin tissue,

www americanradiohistorv.com
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Fig. 1—The electronic therapy machine
circuit. It consists of an audio oscil-
lator followed by an amplifier. The
rectifier is used for galvanic modes.

nerve damage, and pain may occur
before the operator is aware of it. Be-
cause of this, the milliammeter is re-
quired with direct-current treatments
so the correct milliampere “dose” pre-
scribed for the particular treatment is
given. With alternating current, the
operator merely watches for muscular
contraction. If this is obtained gradu-
ally and carefully, the muscles will be
exercised rhythmically with a soothing
sensation. There will be no feeling of
electric shock.

The patient is isolated from the
high-voltage d.c. by capacitor C4 and

Photo of the two electrodes. One has a
built-in potentiometer for easy control.

the 10,000-ohm vesistor R5. This capac-
itor must be of such quality and volt-
age rating that the probability of di-
electric failure is negligible. In this
case an 800-volt transmitting type is
used. Any other safety precautions
which might occur to the experimenter
should be used.

The laws concerning the commercial
use of this kind of apparatus vary in
different states. In most cases, the
operator must show evidence of formal
training in therapy or nursing. How-
ever, many of the beauty operator
schools provide the nec»ssary training
and meet the legal qualifications of
most states.

MATERIALS FOR THERAPY MACHINE

Resistors: 1—10000, 1—33,000, 1—220,000, 1—270,-
000, 1—620,000 ohm, 1—1.5 megohms, ', watt; 1—
2,200, 1—33,000, ohm, | watt; 1—100,000 ohm, 2 watt;
1—500 ohm, 10 watt, wire-wound; 1—50,000 ohm, 1—
2, 1—5 megohm potentiometers.

Capacitors: 1—.001, 2—0.1 uf mica; |1—0.15, 1—I
uf, 600 volt, paper, |—6 uf, 800 volt, oil-impregnated
paper; |—8, uf, 450 volt, 2—8 pf, 150 volt, 2—I6 uf,
475 volt, 1—50 i, 25 volt, electrolytic.
Transformers: |—385-0-385 volt, 75 ma, 5 volt, 6.3
volt; l—audio interstage, 3:1 ratio; 1—15 henry, 75
ma, |—10 henry, 50 ma, |—l0 henry, 30 ma, chokes.
Miscellaneous: 4—bé-watt, 120-volt lamps; 1—'/;-watt
neon lamp: 1—0-25-ma d.c. meter; tubes, chassis,
switches, sockets, hookup wire.
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The phon meter, complete. Most construc-
tors will use standard microphone plug.

HE noise of whirring machinery

and pounding punch presses can

annoy factory workers, decreasing

their efficiency. Traffic noises may
produce unfortunate effects, and noises
in many other locations may affect
people and processes more or less
profoundly.

Measurements of these noises are
becoming more important every day as
methods for inereasing production effi-
ciency and comfort advance. It might
appear that the matter is simple—just
set up a microphone and amplifier with
an output meter. The difficulty is that
the microphone and amplifier would
function more or less linearly, while
the human ear does not. The problem
is to make the meter readings indicate
as closely as possible, not the absolute
level of the noise, but its apparent
loudness as the ear hears it.

The response of the ear to changes in

G -

"Sound Level Indicator

‘Imitates Ear Response

By JOHN W. STRAEDE*

phon. It takes into account the ear’s
frequency response and the ear’s
change in frequency response with
changes in intensity. It tells how many
decibels o sound is above the threshold
of hearing.

The level in phons of any sound is
the same as the number of db above
.0002 dyne per square centimeter of a
1,000-cycle tone which sounds exactly
as loud to the average listener as the
sound being measured. When the curves
of Fig. 1 are being used, the level in
phons of a measured sound pressure is
the same as the label on the curve in
which that pressure at that frequency
can be found.

These curves represent the loudness
level of pure tones and cannot be ap-
plied to sounds containing a spectrum
of frequencies such as the noise level
in a room. But they do indicate the
ear’s response to different sound levels.

: . X TABLE |
volume level is neither linear nor loga-
rithmie, nor does it follow any other
straight-line funection. The closest ap- TABLE OF PHONS
proximation, - however, is logarithmie, Threshold of audibility 0
ich i £ Cat purring 20
which is the reason for the use of the Quiet countryside 30
decibel as the measure of sound-level Rainfall on roof 40
change. Quiet conversation 50
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Fig. 1—Equal-loudness curves show how
the ear’s response varies with intensity.

presents the well known Fletcher-
Munson curves, which show the re-
quired relative levels of sound at vari-
ous frequencies for a sensation of
equal loudness.

The unit of apparent loudness is the

* Lecturer in electronics and electro-acoustics,
Melbourne Technical College, Australia.

Table I lists a number of typical
noise sources with the usual noise level
in phons for each. The table should
enable the newcomer to the phon to
orient himself and gain a little famili-
arity with the orders of the numbers.

Meter characteristics

A meter designed to measure sound
level in phons must have two charac-
teristics that make it comparable to the
human ear. First, its frequency re-
sponse must approximate the curves
shown in Fig. 1. Second, the frequency
response must change with the sound
level, becoming flatter as the level
rises, according to Fig. 1. Fig. 2, for
example, shows two curves that would
be required at two different levels.
While their shapes are the same in
general, one attenuates from 200 cycles
and the other from 400. The dotted
lines show the crossings of the asymp-
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totes, at which points the turnovers are
considered to take place. Of course, a
compromise is necessary to avoid great
complications in the circuits.
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Fig. 2—These curves complement two in
Fig. 1. They are ideal for noise meter.

The easiest compromise in practice
is simply to reduce the highest and
lowest frequencies. That can be done
very readily by reducing the value of a
coupling capacitor and using another
capacitor to bypass highs. The eircuit
and its response are given in Fig. 3.
Notice that this curve is within a deci-
bel or two of the upper curve in Fig. 2
at every point. Fig. 3 corresponds
roughly to the 60-phon curve of Fig. 1,
which, as can be seen in Table I, is at
about the middle of the sound range
usually measured.

A practical meter

The instrument described here does
not have high accuracy. It is intended
for use primarily by the radio service
technician, amplifier enthusiast, publie-
address specialist, advanced architect,
designer of sound insulation systems,
and automobile engineers.

The basic design is a three-stage
voltage amplifier followed by a diode-
type vacuum-tube voltmeter. The com-
plete circuit is shown in Fig. 4.

Although the 6SF7 is a 6.3-volt tube,
it is fed from a 5-volt filament winding
to keep the cathode of the diode fairly
cool. If the cathode were extremely
hot, the excess emission of electrons
would produce a false reading on the
meter. It is not necessary to reduce
the voltage below about 5% volts in
most cases—sometimes the full 6.3 volts
can be used, but many power trans-
formers have a 5-volt winding.

Sound levels are continually varying
and the meter must be highly damped;
otherwise each tap or secratch will cause
a large flicker of the needle and read-
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ing the meter will be impossible. A
large capacitor (1,000 uf) is connected
directly across the meter and another
of lower capacitance (24 uf) but higher
voltage rating is shunted across part
of the diode load. Both of these damp-
ing capacitors must have very low
leakage or there will be a big drop in
sensitivity.
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Fig. 3—This simply realized response is
produced by the circuit diagrammed
above.

The amplifier should have reasonably
good logarithmic characteristics to keep
the “phons” scale from being too
cramped at the low end. This is
achieved partly by the use of a num-
ber of ranges and partly by the use of
grid-leak bias for the first two tubes,
particularly for the second one. The
gain of a grid-leak-biased pentode var-
ies in a surprising way with the signal
level. As the signal level rises from
zero to a low value (usually provided
by hum, stray r.f.,, and tube noise),
the gain rises very rapidly to a maxi-
mum. As the signal increases, the gain
decreases so that the circuit is more
sensitive to small signals than large.

The range control consists of a volt-
age divider, the resistors of which are
rather critical, preferably less than
2% % tolerance.

The markings on the range control
carry, not the usual factors or multi-
plication signs, but those of addition.
At the sensitive position, labeled as
SCALE on the panel, the effective range
of the meter is 40 to 60 phons, which
occupies the central two-thirds of the
scale. At the other positions the range
control reduces the gain by factors of
V10, 10, 1013, 102, etc., and so the cor-
responding markings on the front are
+10, +20, 430, 440 etec. Highest
range being 450, the loudest sound
that can be measured is 110 phons
(actually 113 at extreme end of scale).
A range of 40 to 110 phons covers
whispers to boiler riveting.

Slightly greater accuracy on the
higher ranges can be achieved by in-
serting between resistor R (Fig. 4)
and the chassis a 3,000-ohm resistor
shunted by a 0.25-uf capacitor. This
helps to match the ear’s increase in
low-frequency response at high levels.

The diode load resistance is adjust-
able in value, providing a measure of
sensitivity control. It is not intended
to act as a compensating device for
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variation in values, but rather as an
initial adjustment before calibration
so that the lowest range (40 to 60
phons) fits nicely on the meter scale
with a little clear space at each end.
When adjusting the 0.1-megohm poten-
tiometer, a position of maximum sensi-
tivity will be found and the sensitivity
should be reduced (slightly) to the
required value by increasing the resist-
ance rather than reducing it. If you are
interested solely in a relative calibra-
tion, the potentiometer could be re-
placed by a fixed resistor of about
25,000 ohms.

High voltage for the three tubes
comes from a conventional power pack
using a 6X5-GT rectifier and a
simple R-C filter. Anode voltages are
not critical, and the secondary of the
transformer can deliver anything from
550 to 750 volts. In the particular
instrument illustrated in the photo-
graphs the rectified voltage was 315.
Further smoothing is provided for the
first two tubes by the decoupling net-
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Set the first 1,000-ohm potentiom-
eter to give a reading of 1.5 volts.
Then adjust the second potentiometer
to make the noise meter read about
three-quarters of full scale on any
convenient range-—preferably one of
the middle ranges. Mark the position
of the needle on the scale. Now, keeping
the second potentiometer fixed, reduce
the voltage with the first potentiom-
eter to 0.47 volt and again mark the
needle position. The first marking
should be labeled 60 phons and the sec-
ond 50 phons. Following are a series of
voltages and corresponding phons:
voltages, 1.5, 1.2, 0.94, 0.75, 0.6, 0.47,
0.27, and 0.15; phons, 60, 58, 56, 54,
52, 50, 45, and 40.

The most reliable part of the scale
will be that between 50 and 60.

The microphone must be nondirec-
tional—including upward and down-
ward. It must be pressure-operated
because the response of a velocity-
operated microphone varies with its
distance from the source. Fortunately,
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Fig. 4—Complete dlagram of the noise
meter. The output is registered in phons.

work, a 10,000-ohm resistor and a 24-
uf capacitor.

The layout is not critical and requires
only a few standard precautions. All
components normally grounded to the
chassis are separated by fiber insulat-
ing washers, and a ground buss of bare
copper wire connects them all together
and to the chassis at one point only—
as close as possible to the cathode lug
of the first tube. This keeps down hum
level and should be adopted in all
amplifiers, test equipment, and the like.

Sensitivity is adjusted by means of a
secrewdriver fitting into a slot hack-
sawed in the shaft of the 0.1-megohm
potentiometer, which is mounted under-
neath and partly to one side of the
meter. A tube socket is used for the
microphone input.

Calibration

Absolute calibration of the instru-
ment can be performed only if you
have access to a calibrated microphone
or an acousties laboratory, but a rela-
tive calibration (differing from a true
calibration by a constant number of
phons, probably only a few) can be
performed quite readily by using a
good-quality a.c. voltmeter. The cir-
cuit is shown in Fig 5.

www americanradiohistorv.com

=
6U7G 45w“/ni'sr(/lw
65J7-6T L) 600V CT
6X5-GT 6SF7 2 3 i
007 | I8

EI!V SV
______ __.]:
[ITVAC SW Il 05 °

the requirement is easily met, as many
nondirectional pressure microphones
are available. A crystal of the sound-
cell type is ideal except that its re-
sponse varies with temperature. Prob-
ably the best bet is a moving-coil or
dynamic microphone.

Electronics amateurs suffering from
talkative wives can educate said wives

VOLTMETER
1
IITVAC "% ML,
:3 %E‘w NOISE METER
[onb

6.3V SEC (7.5V MAY BE REQUIRED)

Fig. 5—With this auxiliary circuit the
meter is given a relative calibration.

6X5-GT

to refrain from talking by connecting
a sensitivity relay in place of the
meter. Any time the noise level rises
above a certain value, the relay closes
a circuit setting the phonograph play-
ing some suitable record.

Teachers may find a similar use in
class control, the phonograph being
replaced by a 500-volt supply and con-
tacts on the seat of every desk!
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Square Wave Analysis

For Audio Amplifiers

Part II-Circuits for square wave

generators and more uses for them

N ideal square wave is the al-
gebraic sum of a fundamental
frequency and all its har-

monics. (In practice, harmonics
up to about the thirty-first are enough
for a good square wave.) Therefore,
the action of an electronic ecircuit on
all of these frequencies can be ob-
served, simultaneously, by passing a
square wave through the ecircuit. This
makes it unnecessary to study the ef-
fect on each frequency individually, as
was formerly the practice. The result
is a great saving of time and work. In
the preceding article, the square wave
method for checking the frequency re-
sponse of an audio amplifier from 500
to 15,000 cycles, in one operation, was
described.

Approximations of square waves can
be produced with clipper networks sim-
ilar to those used for timing, control
and trigger voltages and for wave-
shaping in radar, television, and other
pulse transmission systems.

oI
% w3 wr _DU
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Fig. 1—Simple parallel diode clipper.

Fig. 1 shows a simple parallel diode
clipping cirecuit. The diode is biased so
that it will not eonduct until a prede-
termined positive voltage is applied to
the plate. As the input voltage rises
from its zero value, the diode remains
an open circuit until the voltage is high
enough to make it conduct. As soon as

Av:*}h AT
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Fig. 2—Series diode clipping circuit.

the diode conduects, it is effectively a
short ecireuit compared to the other
circuit components, and the further
rise in input voltage does not show up
at the output.

A series diode clipping cireuit is
shown in Fig. 2. In this case, the diode
is biased so that it conduects and is a

short circuit until the input voltage
rises high enough to make it stop con-
ducting. When this happens, there is
no current in the load resistance, and
again the top of the sine wave is
clipped off. In either of these circuits,
the bottom of the sine wave signal
could be clipped off just as well by
reversing the diode connections and the
bias.

Fig. 3—Two diodes will clip both peaks.

By using two diodes, both the top
and the bottom of the sine wave can
be clipped. Fig. 3 shows the diodes in
a parallel arrangement; in Fig. 4 the
diodes are in series. In each of these
circuits, the clipping action is the same
as with the single diode.

Fig. 5 shows a triode used as a clip-
per. The sine wave input must be large
enough to drive the triode to satura-
tion on the positive half eyele and to
drive it to cutoff on the negative half
cycle so that both peaks of the sine
wave will be clipped. The load resist-
ance of the triode must be large enough
so the saturation current will not ex-
ceed the tube’s current rating.

Fig. 4—Two diodes in a series clipper.

With any of these circuits, an ideal
square wave can be approximated bet-
ter by amplifying the clipped wave and
clipping it again so that the sides of
the square wave will be only the steep-
est part of the sine wave.

Better square waves can be obtained
with the generator in Fig. 6. This is a
type of relaxation oscillator known as
a free-running multivibrator and is
used for generating control and trigger
voltages in radar and television equip-
ment. It is a two-stage, resistance-
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capacitance-coupled amplifier with re-
generative feedback. The output of
each of the 6J5’s is capacitance-coupled
to the grid of the opposite tube. As the

e

wr —f—

3 ¢

Fig. 5—Clipper circuit using a triode.

signal applied to the input of an R-C-
coupled amplifier is reversed in phase
at the ouput, it is of the right polarity
to reinforce the signal applied to the
grid of the opposite tube. The oscilla-
tions are produced by the regenerative
switching action resulting from one
tube conducting while the opposite tube
is nonconducting. The output signal is
then passed through a cathode follower
which isolates the multivibrator from
the following stage, a class-A amplifier.
This eircuit is the one used in the
Du Mont type 185-A electronic switch

and square wave generator.

The frequency response of any cir-
cuit depends upon its constants. A
given combination of R and C will pass
a certain range of frequencies and no
others. The problem is to determine if
a certain cireuit will pass the required
frequencies. Because square waves are
a composite of a wide range of fre-
quencies, this often can be done in one
operation.

A square wave is square because it
consists of a fundamental and all its
harmonics in definite phase and ampli-
tude relation to each other. Any circuit
which changes the phase relation or
the amplitude of any of the components
will distort the square wave. Only when
the circuit passes all the frequencies of
the square wave without attenuation
or relative phase shift can the output
be undistorted. This is the principle
of square wave analysis.

In this relatively brief treatment,
not all the possible uses of square wave
technique can be discussed. The appli-
cations which follow have been selected
to suggest other uses to the reader in
his own particular field of interest and
experience. The only equipment re-
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Fig. 6—This multivibrator-controlled circuit will produce good square waves.

quired is a square wave generator and
an oscilloscope, having a frequency
response that will pass the fundamen-
tal and all the desired harmonics of the
square wave without attenuation or
relative phase shift. The square wave

IT1L L s\

3 b [

Fig. 7—Three types of pattern: b and
¢ show low- and high-frequency losses.

generator is connected to the input of
the ecircuit under test, and the oscil-
loscope to the ouput.

As in any procedure using cathode-
ray oscilloscopes, some skill is necessary
to interpret the patterns, but this is
readily acquired with a little experience.
In general, three major types of pat-
terns are seen (see Fig. 7). These rep-
resent: (a) no attenuation or relative
phase shift, (b) a loss of low-frequency
response, and (c) a loss of high-fre-
quency response.

Square wave analysis can be used
for signal tracing public address sys-
tems and the audio amplifier sections
of receivers. The usual stage-by-stage
test procedure is used. If a stage is
dead because of an open coupling ca-
pacitor or a shorted bypass capacitor,
or for some other reason, there will be
no output from the stage on the oscil-
loscope. If the grid bias is incorrect,
the square wave output for that stage

Fig. 8—Two ways to use square waves
for adjusting video amplifier response.
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will be distorted. The same is true if
the frequency response is not good.

Video amplifiers can be serviced in
the same way. In addition to this, their
low-frequency characteristics some-
times need adjustment. Fig. 8 is a
typical video amplifier circuit.

If the R-C constants Cl and R3
change in value, they may introduce
phase distortion in the lower frequen-
cies. The phase distortion can be re-
duced by substituting a variable re-
sistor for R2 and trying different
values for C2 and adjusting them until
the oscilloscope trace approaches the
square wave shape as nearly as possi-
ble. This is illustrated in Fig. 8-a.
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Fig. 9—A scope pattern showing square
wave pips superimposed on sine wave.

A more satisfactory procedure (Fig.
8-b) employs the combination of R4,
R5, and C3. C3 is selected to have a
small reactance compared to the sum of
R4 and R5 at the lowest frequency to
be passed. If the values of these com-
ponents are adjusted until the output
has a square shape, they will compen-
sate for variations which exist in the
other circuit constants and reduce the
relative phase shift. When the circuit
has been properly adjusted by either of
the above methods, the values of the
variable capacitors and resistors are
measured and fixed components sub-
stituted for them.

An accurate square wave generator
can be used to check the calibration of
audio-frequency oscillators. The out-
puts of both instruments are applied to
the vertical plates of the oscilloscope
and the a.f. oscillator is tuned to a
number of different frequency settings.
At each setting, the horizontal sweep
of the oscilloscope is adjusted to get
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several complete a.f. cycles on the
screen. The frequency of the square
wave generator is then tuned until the
little square wave “pips’” stand still on
the sine waves (see Fig. 9). If the
readings of the sine wave generator
and the square wave generator agree,
the calibration of the former is correct.

The above procedures are also useful
for checking receivers and the modu-
lator stages of transmitters, frequency
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Fig. 11, left—Reflection distort wave.
Fig. 12, right—An attenuator circuit.

calibration, ete. The correct terminal
impedance of transmission lines also
can be found by square wave analysis.

Fig. 10 represents a typical trans-
mission line. If the terminal resistance
is incorrect, the reflections within the
line will distort the waveshape as
shown in Fig. 11. The stepping up of
the voltage because of these reflections
is quite pronounced. The correct ter-
minal impedance can be found by vary-
ing the resistance of the decade box
until a square wave is obtained. After
this, the oscilloscope should be con-
nected to the input of the line to check
for reflections.

Fig. 12 is a schematic diagram of an
attenuator network employed in some
types of oscilloscopes to limit the input
voltage. If the values of the compo-
nents are set so that the ratio R1/R2
is equal to C2/C1, the attenuator will
have a flat frequency response. Stray
capacitance and slight variations in the
values of C1 and C2 will cause ampli-
tude distortion.

To remedy this by the square wave
method, the fundamental frequency of
the square wave is selected a little above
the frequeney at which XC1 = R, to
obtain the full effect of the capacitive
reactance for all harmonies. If the out-
put waveshape indicates that the low
frequencies are being attenuated, the
ratio C2/Cl1 is too small; and if the
high frequencies are being attenuated,
the ratio is too large. Compensation
can be made by substityting a number
of capacitors for either C1 or C2 until
the output is a square wave.

In addition to the above applications,
the square wave generator and oscil-
loscope have numerous other uses.
Square wave generators can be used
as electronic switches to permit the
simultaneous viewing of two or more
different electrical phenomena which
are to be compared.
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KEleetronies and Musie

HE designer and experimenter

with electronic music has lots of

room in which his imagination and

ingenuity can run around. He need
not be bound by what has been done
before, but he will almost always get
inspiration and assistance from a
knowledge of the best of the many sys-
tems tried and used in the past. For
that reason, this article and following
ones present a number of designs and
circuits in commercial musical instru-
ments and in an exhaustive survey of
U.S. patents, as well as some that are
original or partly so with the writer.

The tempered scale

The most important basic interval
between tones, the octave, is common to
all musical scales—it is the starting
point and initial building block. The

octave of any note has a frequency
equal to twice that of the note itself;
it is, in other words, the note’s second
harmonic. It is important because the
human ear senses a kind of identity be-
tween any note and its octave, a feeling
that the note i1s being repeated at a
higher pitch.

The most familiar system of music
in the western world uses the so-called
tempered scale consisting of 12 tones,
with the interval between adjacent
tones equal as far as the ear can detect.
Since the ear’s response to frequency
(as well as volume) is logarithmic, the
frequency difference between adjacent
tones is progressively greater as pitch
increases.

The piano keyboard drawing in the
tempered-scale frequency chart in Fig.
1 can be used to illustrate the tone

PART 11
Some theory of
musical scales
and the simple
tone generator

*

By
RICHARD H. DORF

L 4

Experimental unit built by the
author after Fig. 3. The long re-
sistor is made with lead pencil
and the piano-key drawing is a
guide for fingering. The rubber
fingertip insulates the player.

structure of music. The white keys are
always identified by letters A through
G. The keys in this chart are also num-
bered from 1 'to 88. Middle C is key No.
40. The major scale consists of seven
notes plus an eighth which is the octave
of the first.

Beginning at middle C, we can play
a C-major scale by pressing in turn
each of the white keys—Nos. 40 through
52. Key No. 52 is the octave of key No.
40. Additional octaves of C are Nos. 64,
76, and 88. The notes in each octave are
known by the same letters as those in
other octaves.

Notice that the frequency intervals
between adjacent notes of the major
scale are not constant. To begin with,
most are not adjacent to each other be-
cause black keys are interposed. The
black keys are known as accidentals

TEMPERED-SCALE FREQUENCY CHART — A=440 CYCLES/SEC
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Fig. 1—Drawing of a piano keyhoard showing the tempered scale. The frequency of each note in cycles per second is given.
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(appropriate because they do not occur
in the scale itself but are used for a
sort of embellishment). Each accidental
may be identified in two ways: it is the
sharp of the white key below it and the
flat of the white key above it. Thus,
note No. 41 may be called either C-
sharp or D-flat. The interval between
any key and its next adjacent one, black
or white, is a half-tone. Since two halves
make a whole, the interval between two
notes with one key between them is a
whole tone. Example: C to D is a whole
tone; E to F is a half-tone.

Other terms that will be used in these
articles also refer to intervals. We al-
ready have the half-tone and the whole
tone. Next is the third. That is the in-
terval between one note of the scale and,
not the next, but the second higher one
—between, for instance, C and E in the
C-major scale, or between F and B.
There are also fourths, fifths, sixths,
and sevenths. In each case, the number
is an ordinal, not a fraction, and refers
to the third, fourth, ete., note from the
starting point, counting the starting
note as the first. These numbers refer
only to notes in the scale, not to acci-
dentals. Thus, a seventh, with C as the
bottom note, has B as the top one in
the key of C, but B-flat is the seventh
of C in the key of F, since, as we illu-
strated, B-flat is part of the F-major
scale, and B-natural is not.

Neon-lamp oscillators

Probably the most truly electronic
method of tone generation is the use of
space-discharge tubes—hard and soft
electron tubes—in which nothing moves
except electrons and perhaps ions. Of
these, the simplest types are gas-tube
relaxation oscillators.

OQUTPUT

NEON

{1l 1

W OUTPUT

Fig. 2.—The basic relaxation oscilla-
tor and sawtooth waveform it produces.

The basie circuit is shown in Fig, 2,
using a neon lamp. When the switch is
closed, the capacitor starts charging.
The lamp cannot ionize or fire until
the voltage across the capacitor is
above its breakdown point. The rush of
electrons from one capacitor plate to
the other passes through the resistor,
the voltage drop across which reduces
the voltage available to charge the capa-
citor. As the capacitor continues to
charge, however, the electron flow di-
minishes and the drop across the resis-
tor becomes smaller until finally the
capacitor is fully charged to the voltage
of the battery.

In practice, the capacitor is never
allowed to charge fully. When the
charge reaches the breakdown voltage
of the neon lamp, the neon ionizes sud-
denly and the lamp becomes a fairly
low resistance. This near-short across
the capacitor quickly discharges it.
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There being now little or no voltage
across the lamp and capacitor, the lamp
deionizes and the capacitor once more
starts to charge. The cycle is repeated
indefinitely, its time per cycle (and thus
its frequency) depending on the battery
voltage, the resistance, the capacitor,
and the striking and extinection voltages
of the lamp. Output may be taken across
the lamp or across any part or all of
the resistor. The output wave is a saw-
tooth like that shown in Fig. 2.

The frequency of a neon-lamp relaxa-
tion oscillator is not stable. Even if all
components and voltages are held con-
stant, the discharge may not always
take place between the same points
along the two electrodes in the lamp.
The gas is somewhat temperature-

_L J. SAWTOOTH OUT

Fig. 3—A simple monophonic instrument
requiring only an amplifier and loud-
speaker to complete it. Contactor is
pressed by finger to determine pitch.

sensitive, too, and the replacement prob-
lem is important, since no two “iden-
tical” lamps ever oscillate at the same
frequency.

The Trautonium

A single neon lamp has been used in
a solo instrument with continuously
variable frequency by (among others)
the German inventor, Friedrich Traut-
wein, in his Trautonium and similar
instruments. The basic idea appears in
Fig. 8. The circuit is standard except
that R2 has been added as an output
load. Its value is a fraction of that of
the main tuning resistor R1. A saw-
tooth wave is obtained from across the
lamp and a pulsed output, the result of
the periodic neon-lamp discharges, from
across R2.

R1 may be a long coil of resistance
wire or a long composition element like
those used in potentiometers. The con-
tactor is a strip of flexible conducting
material suspended slightly above R1
and topped with a nonconducting (in-
sulating) layer. The player presses his
finger on the contactor at any point to
short out part of Rl and change the
frequency.

Typical values for R1 and C with a
1/25-watt neon lamp experimented with
by the writer are 1 megohm and .005
uf. R2 may be anywhere from 1,000 to
about 100,000 ohms. The lower values
are safer because the following circuits
will affect the tuning less, but of course
more amplification is necessary.

The circuit to which the sawtooth
output goes must have a very high im-
pedance or a high resistor (and usually
a blocking capacitor) must be inserted
in series with the output.

Feeding the two outputs to different
amplifiers and mixing the results gives
various tone qualities. The actual
Trautonium circuit is more complex
and will appear in another article.
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Synchronized oscillators
Neon-lamp oscillators can be used in

a complete organ if they are synchron-

ized by a stable source of frequency.

C
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Fig. 4—One method bf synchronizing a
set of octavely-related neon generators.

For a full scale, this requires 12 such
sources, one for each of the notes in
the top octave, which may be vacuum-
tube oscillators, tuning forks, or any
other stable devices. Each source syn-
chronizes one note in each lower octave.
A typical way of doing this appears in
a patent issued to Nicholas Langer,
who is probably the most prolific work-
er with gas-tube oscillators for music
use. The idea is shown in Fig. 4.

Two neon oscillators are shown, one
tuned roughly to the desired frequency
and the other to about twice that fre-
quency or an octave higher. There
would be one oscillator in this string
for each note and one for each of its
octaves which appear in the organ; for
example, six if the note were C, on a
61-note instrument. The neon lamps are
fixed-tuned by resistors R1 and capaci-
tors C. Across the common resistor R2
appears a small part of the variations
in current caused by each oscillator.
This is a synchronizing voltage, which
locks all the oscillators together in
octave relationship. R2, which should
have a maximum value of about 10,000
ohms when 1-megohm resistors R1 are
used to tune the oscillators, is varied so
that locking is obtained with a mini-
mum of resistance in the circuit.

R3 is across the secondary of a trans-
former which is fed by a primary sync
source—a tuning fork or vacuum-tube
oscillator of high stability with a fre-
quency equal to or one octave above the
highest note wanted. By adjusting R3,
enough primary sync signal is brought
in to lock all the oscillators to it.

Output is taken through the trans-
formers associated with each oscillator.
The primaries are in series with the
lamps and the secondaries are in series
with each other. Each secondary is nor-
mally shorted. When a key is pressed,
the short is removed and the desired
tone goes through to the output. The
output transformers should have fairly
low-impedance primaries to avoid ef-
fects on oscillator frequency and some-
what higher-impedance secondaries to
minimize disturbances fed back from
other circuits. Ordinary 3-to-1 audios
do the job very well.

Another system for syncing neon
lamps will be found in the article “Sim-
ple Electronic Organ” in the January,
1947, issue of this magazine. Additional
gas-tube tone generators will be dis-
cussed in the next article.
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Modulating the BC-221 F reqmeter

tion to those BC-221 frequency meters

which do not have this feature. A

BC-221-F was modified as shown in
the diagram. Almost all models can be
converted by following the outlines of
this article and the diagram. Some are
easier to modify than others because of
the parts layout.

Remove the a.f. amplifier socket and
replace it with an octal socket which
will be used for a 6SN7 modulator and
amplifier. This is not difficult in the
model F because the a.f. socket is out
in the clear. Break the B-plus lead to
the plate and screen grid of the varia-
ble oscillator and insert the primary of
a 3-to-1 interstage transformer. Con-
nect the secondary to cathode and grid
of one half of the 6SN7 with a 47,000-
ohm resistor and .01-uf capacitor in
the grid lead. Replace one of the phone
jacks with a s.p.s.t. toggle switch con-
nected between B-plus and the modu-
lator plate. This switch turns the
modulation on and off. These modifica-
tions are shown in the diagram.

The modulation transformer is not
critical. The cheaper it is, the better it
appears to work in this circuit. Remove
laminations from its core until the
oscillator tunes to 400 cyeles. The
transformer may be mounted on the
back of the panel along one side.

Connect the remaining half of the
6SN7 as an a.f. amplifier. If you plan
to use batteries, ground the amplifier
cathode to the hot heater lead as in the
original circuit. If you use an a.c.
supply, connect the cathode to ground
through a 3,300-ohm resistor.

]T IS relatively simple to add modula-
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The modulation unit and power supply.

By W. S. KEMPER, W4KOF

The power supply consists of a
selenium rectifier in a half-wave ecir-
cuit. Two 6-volt filament transformers
are connected back-to-back to isolate
the B-minus lead from the a.c. line.
Heaters are supplied by the secondary
of the transformer next to the line.
Because the BC-221 was designed to
hold calibration over a comparatively
wide range of battery voltages, a regu-
lated supply is not a necessity. Voltage
regulator tubes such as the OB2 and
OC3 may be included as refinements.

Some components in the diagram
have values and ofhers have reference
numbers, reference humbers indicating
components which appear in the origi-
nal schematic. Add only those compo-
nents which have values. Locate all
components by comparing the diagram
with the original schematic. BC-221
diagrams will be found in technical
manual TM 11-300 which may be ob-
tained from the Superintendent of
Documents, Washington 25, D. C.

Some models have a crystal correc-
tor—reference number 3-3 or 50—con-
nected in parallel with the crystal to
set it to exactly 1 me. In some models,
this variable capacitor is adjusted by
passing an aligning tool through the
hole behind the name plate on the
panel. On others, the chassis must be
removed from the case.

Turn on the meter and let it warm
up for 15 to 30 minutes. Set the control
to CRYSTAL or XTAL ONLY, then adjust
the corrector until the erystal zero
beats exactly with WWV. We find it
easier to make this adjustment while
WWYV is modulated because it is easier
for the ear to detect a change of a
few cycles in an audio note than a
difference of a few cycles at 5 or 10
me. A 1IN34 and milliameter can be
used as a zero-beat indicator.

Notes on the BC-221

Do not rotate the dial of the BC-221
through the black (uncalibrated) area
as this will upset the delicate bearings
and throw the calibration off so the
instrument must be recalibrated to
restore its original accuracy.

Some BC-221 and LM-type fre-
quency meters are available without
calibration books and crystals. If these
are in operating condition, they can be
used. Recalibration is a simple but
fairly lengthy process.

The original erystal is enclosed in a
shell which resembles a metal tube.
Any reliable 1-me crystal can be used
to replace it. However, it may be nec-
essary to modify the erystal socket.

The low band of the BC-221 covers
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from 125 to 250 ke on fundamentals
and the high band from 2,000 to 4,000
ke. The 125-250 ke range can be cali-
brated roughly by tuning in its har-
monics on the broadcast band. Beating
the harmonics against broadecast car-
riers will provide several good points
from which to start calibration.

Zero-beat the crystal against WWV,
and use the beats between the erystal
harmonies and the variable oscillator
for closer calibration of the dial. Use
the same method to locate beat points
in the high band.

A 10-kc¢ multivibrator is useful in
calibrating  between ecrystal check
points. Adjust the multivibrator to ex-
actly 10 ke, then loosely couple its out-
put to the antenna of the B(C-221.
Select a point where the crystal and
multivibrator signals are zero-beat.
Turn off the crystal and leave the
multivibrator running. Note the dial
setting. Tune higher or lower until an-
other 10-ke beat is heard. Record the
exact number of divisions between the
10-ke beats. Divide the number of
divisions by 10 to determine the num-
ber of kilocycles per dial division.

Check both bands and enter the fre-
quencies and dial settings on a calibra-
tion chart or in a book. Check the
settings and beat points several times.

TUNING AN SSSC SIGNAL

Have you ever heard an amateur
phone signal which sounded one mo-
ment like a phonograph playing at half
speed and like the same record at twice
normal speed the next? Was the S
meter waving like erazy? If so, you
were listening to one of the ever-
increasing number of SSSC (single-
sideband, suppressed-carrier) transmit-
ters. Because the signal seemed so
distorted, you probably wondered how
anyone could read it. It’s really simple.

Your first step is to forget everything
you have learned about tuning your
receiver. Tune in the station for max-
imum deflection on the meter. Turn the
r.f. gain all the way off and the a.f.
gain full on. Turn off the a.v.c. Increase
the r.f. gain until the signal is just
audible. Turn on the b.f.o. and adjust
its pitch so the speech sounds natural.
Advance the r.f. gain for desired vol-
ume. It will probably take a transmis-
sion or so to get the hang of it; but
when you do, you won’t have any more
trouble. Remember: A.v.e. off. Maxi-
mum a.f. Minimum r.f. B.f.o. on. Tune
with pitch control.

Operating the set with maximum
a.f. and minimum r.f. gain prevents
overloading.
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A portable phone-
c.av. station made

from surplus gear

By ERNEST J. SCHULTZ

ITH the supply of ARC-5
equipment still plentiful, it
is a simple matter to assem-
ble a complete portable
phone-c.w. station with little effort.
This article describes an assembly
making a compact 75-meter phone-c.w.
station and also a unit which vastly
improves the utility of the command
receiver as a communications receiver.
A glance at the surplus ads showed
a scarcity of the 274-N transmitters
covering the 3-4 megacycle range, indi-
cated by the higher prices now being
asked for these units. However, the
supply of the BC-457-A’s covering the
4-5.3 me spectrum still seems plentiful
and their cost is moderate. With no
further incentive, a 457 unit was
acquired together with a 3-4 me match-
ing receiver, a readily available item.
Conversion of the transmitter to
cover the required range was just a
matter of adding three turns of solid
hookup wire close wound to both the
oscillator and amplifier coils and re-
aligning the slugs and trimmers in
both circuits. The transmitter align-
ment is a simple process. The oscillator
adjustment is merely a formality as the
transmitter dial is discarded and the
selection of dial position in regard to
frequency is arbitrary. (In this case
3.5 mc was made to fall at 4.1 mc on
the old dial.)
The amplifier is aligned by inserting
a milliammeter in the plate lead and
tuning the slug for minimum current
at 3.5 me and the trimmer for mini-
mum at 4.0 me. The 4.6 mc crystal check
point is still retained and is found near
the high frequency limit of the dial

Adding an i.f. stage

The receiver was usable as obtained
but the performance was unsatisfac-
tory on the congested 75-meter band. It
seemed to receive at least half the band
at one setting of the dial. It was nec-
essary to supplement the receiver to
give a higher degree of selectivity and
adequate loudspeaker volume.

An outboard chassis was made of a
piece of thin aluminum sheet bent to a
U to fit in the space formerly occupied
by the dynamotor. The device contains
a 12BE6 converter and a 12ATC diode-
triode (Fig. 1). A fixed 960-ke oscilla-
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Rear view shows the outhoard

tor—using a broadeast oscillator coil in
the converter reduces the 1415 ke i.f.
frequency to 455 kc. The 455 ke signal
is passed through two 455 ke i.f. trans-
formers in tandem loosely coupled by a
3-upf capacitor. The 455 ke signal is
detected by the 12AT6 diodes and the
audio is fed through a volume control
to the triode section which is R-C
coupled back to the 12A6 output tube
in the receiver. A.v.c. voltage is taken
from the 12AT6 diode load and fed
back to the grids of the r.f. and if.
stages in the receiver, providing a
further refinement.

Bandspread was added to the re-

12SK7

1415KC

if. unit on the receiver chassis.

ceiver by removing all but two rotor
plates from each section of the tuning
capacitor and winding an additional
10 to 15 turns on the coils. (The ser-
rated rotor plate and its adjacent
neighbor are left intact.)

Alignment of the receiver was facili-
tated by drilling out the rivets holding
the r.f. coil shield cans to the mounting
bracket to give access to the slugs. The
receiver is aligned in the conventional
manner, the slugs being adjusted at the
low end of the band and the trimmers
at the high end. With these modifica-
tions and additions the performance is
comparable or superior to some of the

12BE6
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E
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8
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Fig. 1—Circuit of the outbeard if. stage showing hogkup to the receiver.
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Amateur

Front view of the complete unit. The
frame is made of aluminum angle stock.

communications receivers in the mod-
erate price class.

The original dials were discarded
after using them as templates for the
new ones. The replacement dials were
made out of flat aluminum with white
poster board glued to the surface. The
frequencies were inked in with india
ink and were colored with different
shades of transparent oil paints to in-
dicate band edges as well as c.w. and
phone regions.

The oil colors were those normally
used for coloring photographs. These
colors are easy to apply with a small
wad of cotton on a toothpick and if
errors or changes are made, they can
be removed with a solution supplied
with the oil colors. To make the job
permanent, clear lacquer or varnish is
applied over the colors after allowing

several days for drying. An ample sup-
ply of colors for a great number of
dials is available at very low cost in a
“sampler” kit available in all photog-
raphy supply stores.

This method of dial construction is
particularly suited to those ARC-5
owners who use their sets as multi-
band v.f.o.’s and have to stop to multi-
ply mentally each time they change
frequency. A dial plate with concentric
scales indicating the frequency in use
on each band can be made to replace
the original.

Two power supplies are used (See
Fig. 2). The lower voltage supply
powers the receiver when receiving and
the speech amplifier, oscillator plate,
and amplifier screens when transmit-
ting c.w. The larger power supply fur-
nishes voltage to the amplifier plate
when on c.w. and powers the modulator
tube plus the amplifier plate and screen
when transmitting on phone. A push-
button applies voltage to the oscillator
plate so that the signal can be spotted
when receiving, and a monitor switch
allows the receiver to operate inde-
pendent of the T-R switch if the signal
is to be monitored when transmitting.

Three relays are used in the unit.
One (RY-1) switches the antenna from
the transmitter to the receiver, another
(RY-2) does the job of changing from
transmit to receive and a third (RY-3)
is used for keying. The relay coils may
be any type available to the construc-
tor. In our case a low-current 50-watt
bias winding on the large power trans-
former was put to use with a selenium
rectifier and an R-C filter to supply
24 volts for the antenna and T-R re-
lays. The keying relay is a 6.3-volt a.c.
relay and operates from one of the
filament windings.

Fig. 2—The schematic of the modulator power supply and control system unit.
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The heaters in both the transmitter
and receiver are connected in parallel
and are supplied from two 6.3-volt
windings on the large transformer con-
nected in series. The speech amplifier
and modulator tube filaments are
supplied from the 6.3-volt winding on
the small power transformer.

The modulator circuit

The speech amplifier and modulator
are conventional in design. The cou-
pling components and the microphone
load were chosen to favor the middle of
the audio range, thereby avoiding loss
of modulator power in useless low fre-
quencies. This pays dividends in an-
other way, as low frequency motor-
boating sometimes occurring in high
gain speech amplifiers along with hum
is eliminated before it starts. This does
not impair the quality of speech, all
reports being “excellent”, “crisp”, etc.

The single 6L6-G Heising modulator
is run somewhat above its ratings with
400 volts on the plate and 300 volts on
the screen, but no coloring of either
element has shown up in service. The
plate input to the transmitter varies
somewhat with different types of an-
tennas, but is about 30 to 40 watts.
The 6L6 under the conditions in this
setup furnishes adequate audio power
to modulate the 1625’s sufficiently.
While it doesn’t have enough power to
modulate 120 percent and create a lot
of unwanted splatter, no reports have
been received of too little audio on the
signal.

The antenna loading coil in the
transmitter would not do a job on long
antennas. A 350-uuf fixed mica trans-
mitting capacitor connected between
the antenna terminal and ground
makes good loading possible with end
fed antennas from 66 to 400 feet long.
An external ground makes no apparent
difference in signal reports so its use is
optional but desirabie for safety.

The power supplies and modulator
are mounted on a 3 x 10 x 14-inch
chassis and the receiver and transmit-
ter are supported on a “skeleton like”
platform made of % x % x ¥g-inch
aluminum angle stock secured to the
chassis. The height of the receiver and
transmitter above the lower chassis is
adjusted so that the power supply and
modulator tubes can be replaced with-
out removing the transmitter or re-
ceiver. Trunk handles screwed to the
ends of the chassis provide easy hand-
holds for carrying.

It is not necessary to sell anyone on
what can be done with low-powered
transmitters, so a list of stations con-
tacted and reports obtained seems
superfluous. Many hours have been
spent on enjoyable phone and c.w.
QSO0’s both far and near. The portable
is a dandy to stow into the car trunk
and bring along when you are visiting
friends in that cliff dwelling in the
Bronx or spending a couple of weeks
at some vacation spot. The only acces-
sories are a mike and a key, a piece of
wire for an antenna, and last but not
least, power.
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High-Aceuracy Timer

For Short Intervals

This versatile all-electronic timer has

many uses in both shop and home

TIME -

VERNIER"

By R. L. PARMENTER

CCURATE short-interval timing
is necessary for spot welders,
punch presses, plating, heat-
treating, and many other indus-

trial uses. Around the house and work-
shop an electronic-type timer is often
more useful than clockwork mechan-
isms. For very short intervals (less than
a second) timers are perferable to me-
chanical devices because the general ac-
curacy is better and they have greater
reset accuracy. This last feature is im-
portant in photographic work—print-
ing and color work especially. Such a
timer has many uses around the kitch-
en, Why have burnt toast in the morn-
ing when an electronic timer is avail-
able?

Almost all electronic timers operate
on the same principle. A vacuum tube
is generally used to operate a relay. A
negative charge on the grid of the tube
cuts off the plate current under normal
conditions. When a timing switch is
closed, a circuit is completed so that
this negative charge gradually leaks off
until the tube conducts. The plate cur-
rent is used to operate a relay which
in turn controls an external circuit.

This circuit is frequently varied by
adding components to provide for con-
trols and sometimes an additional tube
is used as a diode rectifier to provide
the d.c. biasing potential for the con-
trol tube.

How the timer works

A simplified circuit of the timer de-
seribed in this article is shown in Fig.
1. The single tube is a thyratron, type
2050, 2021, or 2051. The 2050 has been
on surplus market lists at reasonable
prices. The basic circuit is simple and,
since it is practically bug-free, will op-
erate dependably.

No power supply is used. A filament
transformer (not shown) provides 6.3
volts for the heater. The a.c. line volt-
age is applied to the circuit so that,
with the timing switch open, the plate
of the tube is at one polarity at the
same instant the grid is at the other.
By grid rectification, the grid of the
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This utility timer

REVERSE

MULTIPLIER

SWITCH
LINE "SET-TIME
is a compact unit ideal for

photographic work as well as many other home uses.

tube has a negative voltage high
enough to cut off plate current flow.
When the timing switch is closed, the
grid return is completed, and the nega-
tive potential stored by C leaks off
through R1 to the cathode, gradually
allowing the grid to become more posi-
tive until the tube ionizes and conducts.
A heavy plate current flows under
these conditions (75 ma maximum for
a 2051 and 100 ma for a 2050 or 2021),
which is sufficient to operate relays
having a wide range of resistances.
While the exact resistance of the re-
lay is not critical, if the resistance of
the particular unit used is too far from
2,000 to 2,500 ohms, it is well to insert
a series limiting resistor if the relay

THYRATRON
'A'A"V —
R2 RY
RI 4
$ AL
2R3 / TIMING SW
2Re H7VAC

Fig. 1—A basic circuit of the timer.

resistance is too low or, if too high, a
parallel resistor, to provide an anode
load resistance of approximately 2,000
ohms. If other types of thyratron are
used, the relay resistance must be large
enough to keep the plate current of the
tube within its rated value.

The complete timer

The complete circuit is shown in Fig.
2. A few more components have been
added for better coverage of time and
greater versatility. The single capacitor
in the grid circuit has been replaced
with three capacitors and a switch so it
is possible to use the basic range or to
multiply it by 10 or 50. This is espe-
cially useful when checking very short
intervals because the average builder
generally has no equipment for meas-
uring fractions of a second. By calibrat-
ing the middle range X10, when the
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multiplier switch is thrown to X1, the
original intervals will be divided by 10.
Since the basic range capacitor is .05
uf, by switching we arrive at .5 uf for
the X10 range and 2.5 nf for the x50
range.

The main TIME SET control is an 11-
point rotary switch with ten 500,000-
ohm, l4-watt resistors soldered to the
terminals. (The 510,000-ohm preferred
values may be used with only a slight
change in the time interval.) This
method of determining the interval
gives a better degree of reset accuracy
than the alternative of using a high-
resistance potentiometer which would
be difficult to reset at a specific value.
A l5-megohm potentiometer in series
with the string of resistors is a vernier
adjustment. Although this potentiom-
eter is on the front panel, it would be
preferable in most cases to make this a
screwdriver adjustment behind the
front panel.

A terminal board was installed to
simplify connections for different uses.
The TIME switch is mounted on the
panel but leads are brought out to ter-
minals 8 and 4 to permit connection of
a remote, momentary type switch in
parallel or in series with it. Likewise,
one set of relay contacts are brought
out to terminals 5, 6, and 7 with the
moving contact connected to terminal 6.
This is for the same purpose. The TIME
switch can be connected in series with
one pair of relay contacts for such
functions as repeat cycle, ete.

The other set of relay contacts is
connected to the a.c. line through a
single-pole double-throw REVERSE switch
and an a.c. outlet. This switch connects
the outlet to the line either at the start
of a cycle or at the end of a cycle. Other
arrangements will suggest themselves
to the builder as the need arises.

Construction details

The construction of this timer is not
difficult. No exact layout of parts need
be followed, no shielding is necessary,
and, if it is for one specific use only,
some of the parts may be omitted. The


www.americanradiohistory.com

418

Construction

photos may serve as a guide for the
builder.

The size of the cabinet is approxi-
mately 6% x 7 x 5 inches, allowing
ample room for the components. Mason-
ite is used for the panel and sub-base,
and light wood and plywood for the
cabinet. A fairly tight cover on the
back of the box keeps dust and dirt
from the relay contacts. Little or no
ventilation is required as there is negli-
gible heat even during continuous use.
A couple of small vent-holes may be
left, one at the top and one at the bot-
tom, for circulation.

Considerable space may be saved if
the unit is for limited use. For instance,
if the timer is only for photographic
work, the terminal board, the multipli-
er switch, and the reverse switch may
be eliminated. The relay could be a
more common s.p.s.t. The author has in-
cluded all the extras so that other ar-
rangements can be tried.

The range of time intervals covered
with the components shown in the cir-
cuit diagram is from instantaneous to
a maximum of about 1 minute and 25
seconds. The table indicates the dif-
ferent settings used to obtain a fairly
wide range of time intervals. These
were obtained with the vernier adjust-
ment set at zero (maximum resistance).
The intervals can be made shorter with
the vernier if desired. Four representa-
tive intervals are given for the x50 to

illustrate the multiplication factor.
u
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Fig. 2—Complete diagram of the timer.

TIME SW
TO RY

It does not need its own power supply.

(There is a slight error in the X50 in-
tervals as compared to the X10 inter-
vals because the 2-uf capacitor was
somewhat under its capacitance rat-

ing.)

Adjusting the intervals

If other time intervals are desired,
the values of C1, C2, and C3 and R1
can be changed. For smaller intervals,
the total resistance of R1 and the capac-
itances could be made smaller; they
should be made larger for longer time
intervals. It would be convenient to
make the time intervals as close to one
second as possible for some applica-
tions. A little cut and try may be neces-

For safety’s sake, both panel and sub-
base of the unit are made of Masonite.

sary to adjust the interval to the de-
sired value.

In selecting capacitors C1, C2, and
C3 use a capacitance bridge if pos-
sible to get capacitances as nearly as
possible exact multiples of one another.
This makes calibration easier. The same
applies in selecting resistors for the
SET TIME unit. The response of the cir-
cuit is not linear, but it will be nearly
so if you make the resistor values equal.
If less vernier action is required, the
potentiometer may be as little as 75,000
ohms and still retain some control.

This electronic timer is an interest-
ing project for the beginner as well as
a functional device for industrial uses

or applications around the home and
workshop. For example, put two or
more of these units in series so that one
will trigger the next and also cut the
previous one off and you have an un-
limited number of possible combina-
tions. If you have a fair imagination,
you can picture the electronic control
of a complicated winding machine—
perhaps such as is used in fabricating
paper capacitors. Many other uses also
suggest themselves.

INTERVAL TABLE
Set X10 X50
Time {Secs.) {Secs.)
| 3, 15
2 5 24
3 7
4 8/,
5 BT TS
6 12
7 14
8 151/ o
9 17
s 18 85

MATERIALS FOR UTILITY TIMER

Resistors: 10—500,000 ohm, !4 watt; 1—100,000 ohm
I watt; 1—15000 ohm, § watt; I—ZOOOO ohm, 10
watt; l—500 000-ohm potentiometer.

Cupucnors 1—.05, 1—0.5, I1—2 uf, 400 volt paper;
|—8-1tf, 450-volt elecfrolyhc

Miscellaneous: [—2,500-ohm, d.p.d.t. relay; 1—6.3-
volt, l-amp fransformer fermlnol board; tube;
socket; chassis; a.c. recepfucle; switches; hookup
wire.

INFINITE IMPEDANCE TEST PROBE

Voltage measurements of high-im-
pedance high-voltage sources may be in
error when ordinary measuring equip-
ment is used because an additional
current drain of even a few microam-
peres may reduce the output voltage ap-
preciably. The ideal voltage measure-
ment would take no current from the
source.

A voltmeter that does this must have
an infinite input impedance. One such
device, shown in Fig. 1, consists of a
high-voltage probe containing a high-
voltage capacitor and a low-voltage ca-
pacitor and switch which are applied
across the terminals of any ordinary
vacuum-tube voltmeter. When the probe
is applied to the high-voltage source,
the high-voltage capacitor is charged.
The charge is then transferred to the
low-voltage capacitor, and this charge
is measured directly by the v.t.v.m. on
a low-voltage scale. The switch is used
to discharge the low-voltage capacitor.

The capacitance of the high-voltage
capacitor is 1/1,000 that of the low
voltage capacitor. Thus the voltage
transferred to the low-voltage capaci-
tor is 1/1,000 that picked up by the
high-voltage capacitor. A voltage of
10,000 volts would give a full-scale
reading on the 10-volt scale of the
v.t.v.am.

Millivac Instruments is producing
this device. Their model, the PR6-NL,

www.americanradiohistorv.com

£
(3 5
g i £

Photo of the high-voltage test unit.

measures up to 30,000 volts. In addition,
the probe can be used with other Milli-
vac equipment to measure extremely
small values of direct current.

d 0005
:| PROSE PROBE
TO 10KY RESET \Z

Fig. 1—A high-voltage charge is trans-
ferred from the high- to the low-voltage
capacitor and measured with v.t.v.m.

For best possible accuracy the two
capacitors must have extremely low
leakage. The accuracy of the instru-
ment then depends only on the toler-
ance of the capacitors and the accuracy
of the v.t.v.m.
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He seals out
trouble...

TO KEEP THE COST
OF YOUR TELEPHONE
SERVICE DOWN

BELL TELEPHONE

To make cable joints tight and strong, splicers formerly used lots
of solder. Then, Bell Telephone Laboratories developed a new
technique for making better joints with much less solder. This
saves one million pounds of solder a year — helps keep the price
of your telephone service low.

Two kinds of solder are now used. One makes the splice
strong; the other seals it. First, the splicer builds up a joint with
a solder of lead and tin, which flows easily under his wiping
cloth. To seal the joint, he applies a light coating of low-melting-
point solder, composed of lead, tin and bismuth. On contact
with the still hot joint, it flows into and seals every pore.

Cable-scaling solder is only one of 30 low-melting-point
alloys which Bell metallurgists have developed for special uses
— in fuse wires, for example, and in the solder connecting hair-
like wires to piezoelectric crystals for electric wave filters.

Continuing research with a substance scemingly as common-
place as solder demonstrates again how Bell scientists help keep
your telephone service the world’s best.

LABORATORIES

+ WORKING CONTINUALLY TO KEEP YOUR TELEPHONE
SERVICE BIG IN VALUE AND LOW IN COST

www.americanradiohistorv.com
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Capacitance Relay
Operates Display

By W. G. ESLICK

THIS circuit will operate a device in
a store window when a hand is held
near a metal plate on the window, but
it can be used as well as an alarm or
for many other purposes.

L1-L2 tunes to 456 ke or to 227 ke
with no difference in operation. I used
an oscillator coil from a midget air-
craft beacon radio that tuned from 200
to 430 ke with 135-ke i.f.’s. The coil can
be made from an r.f. choke. Tune the
signal in on a broadcast receiver and
notice if there is a harmonic of 456 ke
(or thereabouts, just so the i.f. trans-
former tunes to the oscillator).

The neon bulb across the control R1
is a midget taken from a fuse. The volt-
age across R1, measured with a 20,000-
ohm-per-volt meter, is 165 volts d.c. The
neon bulb indicates if the oscillator is
tuned to the correct frequency. A volt-
meter could be used but the built-in
neon bulb is simpler. The relay was
taken from a two-tube marker receiver
and is very sensitive.

C1 must be made a smaller value if
the circuit is hooked to a large object
which pulls the oscillator out of oscil-
lation. The relay can be made to close
or open, depending on the setting of R1.

Set R1 so the relay is open, but on
the verge of closing. When a hand is
held near the metal plate hooked to Cl1,
the relay should close. If R2 is set so
the relay just closes, then the added
hand capacitance will open the relay.

When the oscillator is tuned to the
frequency (or one-half the frequency)
of the if. transformer, the r.f. voltage
is applied to the plate of the 12H6. This
voltage is rectified and applied as cutoff
or near cutoff bias on the 12A6. When
the oscillator is detuned, the bias is re-
moved and the 12A6 plate current op-
erates the relay. The i.f. transformer
must be peaked sharply to have the
slightest change in oscillator frequency
operate the relay.

Do not use a tuned circuit that re-
quires a large value of padder capaci-
tance to reach 456 ke because a small
change in capacitance will not detune
the oscillator sufficiently to operate the
relay. Sensitivity depends on the set-
ting of R1 and the sharpness of the i.f.
transformer. Use a voltmeter across R1
to adjust the i.f. transformer.

The circuit can be hooked up with an
isolating resistor and capacitor between
the common ground and chassis, as
shown, to avoid a hot chassis. If this is
not satisfactory, a little experimenta-
tion may be necessary to get the circuit
operating properly.

MATERIALS FOR CAPACITANCE RELAY
Resistors: 1—620, 1—I50,000, 2—470,000 ohm, I/,
watt; 1—300 ohm, 10 watt; |—250,000-ohm poten-
tiometer.

Capacitors: |—.0001, |—.00), 1—.002 uf mica; 1—
.05 uf, 600 volt; 1—20 uf, 450 volt; 2—S0-upf trim-
mers; |—100-puuf variable.

Miscellaneous: neon bulb (midget), |-to.5 ma re-
luy, 456-ke i.f. transformer, oscillator coll, tubes,
sockets, chassis, hookup wire, switch.

CONTINuin ) m—

$1,200.00 PRIZE CONTEST
RADIO-ELECTRONICS IN THE HOME

Entries for the August contest
hit a new summer low. Of the few
ideas submitted, practically all were
electrical rather than electronic, and
therefore did not fall within the
scope of this contest.

The only entry which appears to
fulfill the conditions is that of
Simon Wrynn, 79-18 Elks Road,
Elmhurst, N. Y., who sends us a de-
scription of a radio nurse. Since his
entry meets the requirements of the
rules, and since no better idea
has been submitted, Mr. Wrynn

FIRST PRIZE ..
SECOND PRIZE
THIRD PRIZF . .

was awarded the $50 first prize.
Unfortunately, the radio nurse
idea he submits resembles too
closely those embodied in a number
of articles and radio-electronic cir-
cuits previously printed in this mag-
azine to justify present publication,
and will therefore not be printed.
There is still money to be made by
working out really good ideas for
radio-electronics in the home. If
your idea amounts to a full-dress
article, regular space rates will be
paid in addition to the prize money.

.......... $350

N IR $15

FOURTH PRIZE ,..,......810

Please Note the Following Rules

1. This is a monthly cash Prize
Contest for the best idea submitted
during the month for a practical
new radio-electronic application in
the home.

2. The highest prizes will go to
those contestants who have actually
built the devices they describe and
who submit photographs to prove it.
Lesser prizes may be given for
“ideas” not reduced to practice and
for entries unaccompanied by photo-
graphs.

Entries of constructed devices
must be accompanied by photo-
graphs, full description, and com-
plete circuit diagrams.

3. Ideas for new devices which
have not actually been built must be
stated in complete detail and ac-
companied by complete diagrams,
drawings, and all other possible
descriptive material.

4. Ali the descriptions and photo-
graphs of the prize-winning devices
or ideas will become the property of
RADIO-ELECTRONICS, which will pub-
lish a deseriptive article on each
device or application. The prize
winners will be paid regular rates
for their articles, in addition to the
prize money. Entries not winning
prizes will be returned.

5. If two or more entries submit-

12J5 12H6

456KC

ted during the same month are
judged to be of equal worth, identi-
cal prize awards will be made for
both entries. Devices which have
been awarded prizes in previous con-
tests will not be considered unless
they show marked improvement on
earlier entries.

6. All entries will be judged by
the Board of Editors of Rabpio-
ELECTRONICS. Prizes will be awarded
in accordance with novelty, general
importance of the application or
device, smallness of cost involved in
building it, and practicability. The
decisions of the Board of Editors of
RADIO-ELECTRONICS will be final.

7. Excluded from this contest are
RADI0O-ELECTRONICS employees and
their relatives.

8. The fifth monthly contest closes
August 31 at midnight, Eastern
Standard Time. All entries post-
marked not later than August 31
will be judged in the fifth month’s
contest. Address all entries to “Con-
test Editor, Raplo-ELECTRONICS, 25
West Broadway, New York 7, N. Y.

9. Announcement of the third
monthly prize award will be made
in the September issue of RaDIO-
ELECTRONICS. The third month’s

prizes will be paid on the publica-
tion date of the September issue.

TO ALARM OR

CONTROLLED DEVIcE.  39Z25-GT
B 5
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Butterfly

Here is the television antenna you have
been asking for — a well-constructed, dura-
ble antenna that receives channels 2 through
13 and sells for only $2.95.

This antenna is for high signal areas
only, but in these areas it will perform as
well as any antenna on the market today.
It eliminates ghost images, gives you strong,
sharp pictures on all channels, and receives
FM.

You don’'t have to worry about weather
with the Econ-a-Ray Butterfly. 1t is con-
structed from Dural, with Polystyrene and
stainless steel fittings, to withstand winds up
to 75 mph, and is unaffected by snow, rain
or any other weather conditions. It cannot
corrode.

The Econ-a-Ray Butterfly will give you
good television at the lowest cost possible.
Ask your dealer for it today, or write for
information. Remember, the Butterfly is a
primary antenna only.

WRITE TODAY FOR COMPLETE DETAILS AND THE NAME OF YOUR DEALER

Tel-a-Ray

RST—BECAUSE THEY LAST”

1950 ~go

&
v

sted List

CHECK THESE FEATURES:

Constructed from solid Dural — cannot corrode.
Wide band, Hi-Lo antenna for all TV channels
and FM. Unitized construction — no assembly
necessary. Can be used with 72, 150 or 300 ohm
impedance line. Integral high channel dipole for
greater efficiency. Low loss — bi-directional.
Dural elements solidly mounted in weatherproof
polished Polystyrene.

Perfect for low cost, high quality television in
strong signal areas.

Tel-a-Ray manvufactures a complete line of fine tele-
vision antennas, including the now famous Model T,
which is bringing television to areas as far away from

stations as 200 miles. Write for specificction sheets,

ENTERPRISES, INC.

P. 0. BOX 332A . HENDERSON, KY:
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AGCURATE ALIGNMENT

of any TV Set
with only one instrument

The New Model TV-30

=8 | TELEVISION

SUPERIOR KR, SiGNAL GENERATOR |

EELE AR \ & S'GNAL
/ GENERATOR

only

52995

Aligns Television L.F. and Front Ends With

out the Use of .
Swke oty an Oscn”oscope or TV

FEATURES

© Built-in modulator may be used to modulate the R.F. Fre-
quency; also to localize the cause of trouble in the audio
circuits of T.V. Receivers.

® Double shielding of oscillatory circuit assures stability and
reduces radiation to absolute minimum.

® Provision made for external modulation by A.F. or R.F. source
to provide frequency modulation.

® All I.F. frequencies and 2 to 13 channel frequencies are cali-
brated 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
o Straight Line Frequency Variable Condenser together
with a permeability trimmed coil.

® Stability assured by cathode follower buffer tube and double

shielding of component parts.

SPECIFICATIONS

Frequency Range: 4 Bands—No switching

18—32 Mc, 35—65 Mc. 54—98 Mc. |150—250 Mc.

Audio Modulating Frequency: 400 cycles (Sine Wave)

Attenuator: 4 position, ladder type with constant impedance control for
fine adjustment,

Tubes Used:

{ 6C4 as Cathode follower and modulated buffer-
{ 6C4 as R.F. Oscillator.

( 6SN7 as Audio Oscillator and power rectifier,

Model TY-30 comes complete with shielded co-axial lead and all operat-
ing instructions.

Measures §” x 7" x 9”. Shipping Weight 10 Ibs.

Manufactured by Superior Instruments Co. under license agreement with
Western Electric.

£ = =
TV SWEEP GENEl;ﬁ:’:: $80 OSCILLOSA?:::. $‘I oo

An investment of $29.95 for the TV-30 saves you $150. And
besides the huge sum of money saved, you also save tfime.
The TV-30 does a three-instrument test in a fraction of the
time.

== =ma == == TO ORDER—USE RUSH ORDER FORM ON NEXT PAGE w= = == amt = mw = o o svmenen)

GENERAL ELECTRONIC DISTRIBUTING CO. &%

www americanradiohistorv com
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guarantee.

GUARANTEE?

Every unit sold by wus is
covered by a one year

MONEY BACK? THE UNITS OFFERED ON THIS PAGE ARE
Every unit we advertise is offered on a strict ""money- COMPLETE |NSTRUMENTS. NOT KlTS! EVERY

back-if-not-satisfied-basis.'" No if's—no but's—no may-

be's. If you are not completely satisfied after a 10 day MODEL IS FACTORY-W'RED, CAL'BRATED
trial—return for complete refund. No explanation— AND READY TO OPERATE.

you are the sole judge. Plain enough?

operating instructions.

THE NEwW MODEL 200

AMand FM SIGNAL
GENERATOR

SPECIFICATIONS
% R.F. FREQUENCY RANGES: 100 Kilocycles to 150 Mega-

cycles.
% MODULATING FREQUENCY: 400 Cycles. May be used for
modulating the R.F. signal. Also available separately.
% ATTENUATION: The constant impedance attenuator is iso-
lated 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 CIRCUIT: Hartley oscillator with cath-
ode follower buffer tube. Frequency stability is assured
S by modulating the buffer tube.
£ % ACCURACY: Use of High-Q permeability tuned coils
adjusted against 1/10th of 19 standards assures an

and the second is modulated cathode follower. T-2 is

- o =
f —— accuracy of 1% on all ranges from 100 Kilocycles to 10
The Model 200 operates on |10 Volts A.C. s 85 ::\:c?:ecnyccitss U ARG R L
Comes complete with output cable and % TUBES USED: 12AU7—One section is used as oscillator
—
NET

used as modulator. 6C4 is used as rectifier.

4 D.C.
ANCE RANGES: 0—500 OHMS. 0—| MEGOHM.

Superior's new model 770

AN ACCURATE POCKET-SIZE

VOLT-OHM MILLIAMMETER

(SENSITIVITY: 1000 OHMS PER VOLT)

FEATURES: Compact—measures 34” x 575”7 x 24", Uses latest design 2%, The Model 770 comes com-
accurate | Mil D'Arsonval type meter. Same zero adjustment holds for both plete with self-contained
resistance ranges. 1t is not necessary to readjust when switching from one re- batteries, test leads and all
sistance range to another. This is an important time-saving feature never operating instructions.
before included in a Y.O.M. in this price range. Housed in round-cornered,

molded case. Beautiful black etched panel. Depressed letters filled with s 90
YOLTS. 6 D.C. VOLTAGE RANGES: 0—7.5/15/75/150/750/1500 YOLTS.

permanent white, insures long-life even with constant use.
SPECIFICATIONS: 6 A.C. VOLTAGE RANGES: 0—15/30/150/300/1500/3000

CURRENT RANGES: 0—I15/15/150 MA. 0—I.5 AMPS. 2 RESIST-

NET

SUPERIOR'S NEW
MODEL TV-10
SPECIFICATIONS
% Tests all tubes including 4, 5, &, 7, Octal, Lock-in, Peanut, Bantam, Hearing Aid, Thyratron, Miniatures, Sub-
Miniatures, Novals, etc. Will also test Pilot Lights.
% Tests by the well-established emission method for tube quality, directly read om the scale of the meter.

% Tests for "'shorts'* and "leakages'' up to 5 Megohms.

% Uses the new self-cleaning Lever Action Switches for individual element fesﬁng';. Because all elements are num-
bered according to pin-number in the RMA base numbering system, the user can Instantly identify which element is
under test. Tubes having tapped filaments and tubes with filaments terminating in more than one pin are truly
tested with the Model TV-10 as any of the pins may be placed in the neutral position when necessory.

% The Model TY-10 does not use ang combination type sockets. Instead individual
sockets ore used for each type of tube. Thus it is impossible to damoge a tube by

inserting it in the wrong socket.

% Free-moving bvilt-in roll chart provides complete data for all tubes. $3 9 50
% Newly designed Line Yoltage Control compensates for variation of any line voltage

between 105 Volts and 130 Yolts.

The Model TV-10 operates on 105-130 Yolt 60 Cycles A.C. Comes housed in o
d-rubbed oak cabinet plete with portable cover. NET

1
! GENERAL ELECTRONIC DISTRIBUTING CO. DEPT. RC-8, 98 PARK PLACE, NEW YORK, N. Y. RC-8 |
1 GENTLEMEN: PLEASE RUSH THE MATERIAL LISTED BELOW: Name :
| TQUANTITY | MODEL | PRICE ‘ | Address i
] 1
, - T l City Zone State d
S — [}
| , S |
: . | | A {Deposit Enclosed— 1
L] TOTAL |l ceoeo-dooodl {Payment in Full Enclosed) ____Ship Balance C-OD.) _;
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FUSE HOLDER
Littelfuse Corp.
Chicago, Il
The Snap-On TV fuse holder is o fiber
attachment which slips on the leads of
blown pigtail fuses to eliminate the
usual difficulties of replacing such

: ki
fuses. The pigtails of the old fuse and
the fuse holder become permanent at-
tachments in the set. Each time a new
fuse is needed, it can be slipped into
the holder.

TV OSCILLOSCOPE
Sylvania Electric Products inc.

New York, N. Y.

The new type 400 oscilloscope, with
7-inch type 7JP| green-screen cathode-
ray tube, has a vertical sensitivity of
10 millivolts per inch and a vertical
response useful up to 4 mec.

4

Ofher features include: four-position
frequency-compensated attenuator for
uniform frequency response at any
gain setting, vernier gain control, low
internal hum level, internal 60-cycle
sine-wave sweep which eliminates one
set of leads during TV alignment opera-
tions, wide-range phasing control, in-
ternal hard tube sweep circuit, control
for synchronizing to either positive or
negative signal, good vertical bounce
and return characteristics, and rapid
refurn frace.

The oscilloscope also has linear
sweeps ranging from 10 cycles to 50 ke
5-megohm, 26-uuf input impedance:
cathode-follower input circuit; switch-
ing for direct connection to deflection
plates; panel connection for intensity
or Z-axis modulation; built-in, 60-cycle
voltage source; and low-parallax,
cross-lined screen.

OSCILLOSCOPE
Triplett Electrical Instrument Co.
Bluffton, Ohio
The Triplett model 3440 5-inch oscil-

loscope tor TY and general use has a
pattern-reversing switch, o calibrated

s - g

New

meter for peak-to-peak voltage meas-
uvrements, high vertical sensitivity of
009 r.m.s. volt per inch, a return trace
eliminator, a telescoping light shield,
lineor sweep voltages up to 40 ke, and
wide frequency range—20 cycles to
over | mc. A demodulator probe is
also available for signal tracing.

LOW-LOSS LEAD-IN
Gonset Company
Burbank, Cal.

Using polystyrene spacers to mini-
mize dielectric losses and [-inch spac-
ing to minimize line pick-up and
radiation losses, Gonset Line has only
0.5-db loss per 100 feet at 200 mc and
the losses do not increase Gpprequ'y
under unfovorable weather conditions
or_aging. Its impedance is 300 ohms.

Gonset Line is particularly wz_all
adapted for fringe areas, coastal in-
stallations and where long runs of lead

[ = P . s

£ £

line are required. The low attenuation
permits runs in some cases as long as
2,000 feet, to bring TV reception to
focations previously unable to get sat-
isfactory reception.

ANTENNA ROTATOR
U. S. Devices
Plainfield, N. J.

Available in two models, the 50l
with an end-of-rotation light and the
502 with a directional indicator which
rotates 370° both clockwise and coun-
terclockwise, this combination antenna
rotator and control box can handle
any TV antenna or stacked array,

The rotator has an aluminum main
casting, a heavy-duty tandem motor,
a magnetic brake release, ball thrust
bearings, and insulated strain relief.

&

It can accommodate antenna masts
from % to Il/; inches in diameter.

TV ANTENNA
Twin-Vex Mfg. Co.

Philadelphia, Pa.
The Skyliner Add-A-Bay antenna is
basically a single bay conical with o
high signal-to-noise ratio. It has four

extra rod mounts to permit stub addi-
tion and rearrangement of elements to
provide combinations for any signal
strength area.

Preassembled of aluminum and
cadmium-plated steel, the antenna
matches 72-, 150-, and 300-ohm trans-
mission lines.

TUBE TESTER KIT
Electronic Instrument Co.
Brooklyn, N. Y.

Conventional receiving and TV tubes
including 4, 5, 4, large and small 7,
octal, loctal, noval, Hytron, VR, and
electron-ray tubes as well as pilot light

Devices

lamps can be tested with Eico model
625K tube tester kit. A blank spare

socket is provided for future new tubes, .

Two grid caps are provided for con-
venience, and o protective bulb indi-

cates transformer overload and acts as
a fuse. An illuminated, gear-driven
speedroll chart is provided for setting
up any tube type.

The kit is supplied with step-by-step
instructions and schematic and pic-
torial diagrams. The tester, also avail-
able factory-wired, has dimensions of
12/, x 9% x 4 inches.

LOUDSPEAKER
Permoflux Corp.

Chicago, Il

When properly boffled, this 8-inch
blue-cone Royal Eight compares in
performance with a 12-inch speaker.,
The baffle designed for it occupies only
holk the space of an equally effective
baffle for a 12-inch
speaker. The Royal
Eight is designed
for low cost, high-
fidelity audio re- ¢
production in the -4
home.

This new speaker
introduces a cam-
paign to promote
the 8-inch speaker
as the ideal size
for home use.

NEW V.T.V.M.
Radio City Products Co.

New York, N. Y.

An electronic balanced bridge type
push-pull cicuit with an input imped-
ance of 25 megohms is found in the
model 654 v.t.v.m. It makes both a.c.
and d.c. measurements and has a dis-
criminator clignment scale with a zero
center.

£

Its ranges are: 0.2 ohm to 1,000
megohms in five ranges; 0-5-25.100-250-
1,000 volts on both a.c. and d.c.: -20 to
16, -6 to 30, 6 to 42, 14 to 50, and 26 to
62 db. The unit comes complete with
isolation probe and leads. lts size is
10 x 6 x 5 inches.

AUDIO AMPLIFIERS
Sun Radic & Electronics Co.
New York, N.Y.

Two new audio amplifiers, the CR-
10-P and the CR-10-Q, have been
added to Sun Radio's line of all-triode
audio amplifiers.

The new CR-10-P uses Peerless trans-
formers throughout, including an out-
put transformer of special design tor
this amplifier. Increased quality of low

frequencies increases the 'presence
effect'’.

The new CR-10-Q also uses Peerless
transformers throughout, and has an
output transformer with frequency re-
sponse of | db from 20 to 20,000
cycles and less than 2% harmonic dis-
tortion at low output. Full power is de-
livered within | db from 40 to 10,000
cycles.

TAPE RECORDER
Allied Radio Corp.
* Chicago, Il

The new Knight tape recorder plays
a full hour on a |,200-foot reel. Re-
cording speed is 7'/ inches per second,
and rewind speed is 20 times as fast,
The recorder has a simplified tape
threading mechanism and only one
control for the tape transport mechan-
ism with three positions: recoro-pLaY:
aFF, and REWIND.

Other features include a switch to
mute the loudspeaker when recording
from a microphone and o constant-
speed capstan drive. Recording level
is indicated by a neon bulb.

TV PROJECTOR
Snaider Television Corp.
Brooklyn, N. Y.

This new product may be attached to
any type of TV receiver regardless of
picture tube size to produce a pro-

jected picture up to 4 x 8 feet.

The projector works on the same
principle as o movie projector and
uses_an RCA 5TP4 projection tube and
an FL.9 lens which may be focused to
any picture size. Sync. and sweep cir-
CU'?S are independent of the master
set.

D.C. TO A.C. INVERTERS
American Television & Radio Co.
St. Paul, Minn.

A new line of ATR d.c. to a.c. in-
verters includes three different types.
The low power inverters are for operat-
ing small a.c. motors, radios, and other
electrical devices of approximately 35
watts consumption. They operate from
6-, 12-, 24-, 32-, 110-, or 22-volt d.c.
lines.

The radio inverters will operate g.c.
radios, PA. systems, TV sets, and other
devices using from 75 to 150 watts.
Industrial inverters having the same
power capacity are available for loads
having power factors as low as 60%.

These inverters all have plug-in vibra-
tors _and an output of |10 volts a.c.

ATR also has a new A-battery elimina-
tor for testing auto radios and similar
equipment. It ooerates on |05 to 125

A

volts a.c. and has a rated output of
I8 amperes on 4 volts or 9§ amperes on
12 volts. The eliminators have full-wave
dry-disc selenium rectifiers.

TV ANTENNA
JFD Manufacturing Co.
Brooklyn, N. Y.

A built-in lightning arrester is fea-
tured in the D-Xer conical antennas
TAL60, TAI6], and TAI42. The arrester
is molded directly in the dipole Bake-
lite insulator and cccommodates any
type of lead-in and is completely
waterproof.

RADIOC-ELECTRONICS
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1951 MIDWEST TELEVISION

CONSOLES and = >

COMPI.E'I'E CHASSIS «
| Peativeing The NEW MAMMOTH s~ 5% s

19'/.- Inch

BLACK PICTURE TUBE
W, At Low Factory Prices

N | | EEESS S p95% | DIRECT
| & '-  » S PN FROM

Never before h e 8" T

s:c‘;ierfre:n:rr\:ouas‘ll: :IOGU :Ieeea': __ ,,'- d r 3 % o FACTORY

i h luxuri b- ] o g P 4

A T B~ \ GEEEss | 10 YOU

Factory Prices as Midwest v 2 —— l‘

T e o 1% and
S 4 495 Will Put This Luxuriows
e New 1951
MIDWEST"VIDEO GRAND"

19/,-Inch TELEVISION

TV - Radio - Phono
Combinations, and
§ complete TV Chassis.
with AM-FM RADIO and 3-Speed
Avtomatic Intermix Phonograph
“MIDWEST" ;
o 19\12 Television Chossis and Speaker ’n YOIII own Hom’e on

Factory Authorized Servuce Available in Television Areas 30 DAYS TR'AL

Plus Powerful New 1951 World-Ranging 5-Band | Yov Must Be Satisfied or Your

MONEY BACK
MIDWEST e RADIOS [ .0\ ro0ar
In Beautiful Consoles and Complete. Chassis |, This NEW 1951 4-Color

MIDWEST
FREE RADIO-
; TELEVISION

phony Grand Radio-Pho- CATA LOG :

h with 3-Speed - | S T o
Arormatic Intermix Race - LY WRITE IN NAME AND ADDRESS (PLEASE

{ s ’ (]
ord Player. 7 ’_ ¥ i . PRINT) ON COUPON OR 1c POSTC_ARD

““CONSTELLATION'*

’ 191" Televisian-Radio-Phonograph Console 191" Television Console
Check these features:

. Mamrmoth 19%2-Inch Pic-
ture Tube (225 sq. In.
image); Synchronized
sound and picture; Sim-
plified One-Knob Turing;
Big 12" PanasonicSpeak-
er; Video-Sonic Tumer;
and scores of other fea-
tures.

An entirely new line fea-
turing the powerful Se-
ries 16 AM-FM Five-
Band Radio Chassis and

=M|DWEST RADIO & TELEVISION CORP.
:Dep'. 38 A,. 909 BROADWAY ¢ CINCINNATI 2, OHIC

n Please send me your new FREE 1951 Calolog.

1
I NAME
]

MIDWEST RADIO & TELEVISION CORP. [Z==*S

': cy ZONE____STATE
L------------------------- EEEEREEE
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Association News

YOUR NEW

CATALOG OF TRANSFORM-
i ERS FOR RADIO, SOUND AND
OTHER ELECTRONIC USES.

Here’s a “must” for every user of
J transformers—serviceman, ham, ex-
perimenter, engineer. Detailed list-
ings of more than 400 Stancor part
numbers. Includes accurate electri-
cal and physical specs, dimensions,
prices, illustrations. Complete and
up-to-date. Handy charts and easy-
to-use indexes help to make this
i new Stancor catalog the book you’ll
want to find the part you need.

s »

TELEVISION CATALOG AND
REPLACEMENT GUIDE.

The sixth edition of the popular
Stancor TV Replacement Guide
(50,000 copies printed to date).
Now combined in a big, 30-page
book with a complete catalog of
all Stancor TV components. Orig-
inal part numbers, with Stancor
replacements, are listed for more
than 600 TV receiver and chassis
models made by 64 manufacturers.
Every Stancor component recom-
| mended in the guide is listed in
| the catalog section with complete

specs, dimensions and prices. Gives
# you one convenient source of in-
| formation. Makes your job quick-
b er and easier.

RS

ESEE =

T

T i S B

S=— e

And remember, when you buy a Stan-
cor transformer, you get a quality prod-
uct used by the country’s biggest set
makers as original equipment. Stancor
transformers have to be good!

| See your Stancor distributor today for
| your free copies of these books. If he
1 is out of stock, we'll be glad to send
you copies. Write Standard Transformer
Corporation, 3592 Elston Avenue,
Chicago 18, Hlinois.

STANCOR CATALOG

, ANSTORMERS ==
SSTAANIGO'?“:!R‘ FDI!O!II?! i TRt

! \ . I ==

3 | anaxeans
T LUEARSFoRMsL S
G CORPORATION
i iV N‘\g‘—'l'
|- ¥ ¥ o A
. L
- ‘]

CATALOG AND REPLACEMENT GUIDE

APRIL
“iese

Most Complete
Line in
the Industry

POLIc&ALARM

RADIO APPARATUS CORPORATION
310 FOUNTAIN SQUARE THEATRE BLDG.
INDIANAPOLIS 3, INDIANA

® Many fans spend hundreds
of happy hours listening to city

and state police calls on their Polic-
Alarm radios. . . . Polic-Alarm Model
PR-31 is a quality radio which will give
years of trouble-free service on the 30-50 mc.
band. Can be used on either AC or DC cur-
rent of 115 volts.

Besides police calls, the 30-50 mc. band
also is used by fire departments, ambulances,
border patrol, forestry, maritime, railroads,
bus lines, and other services. Enjoy the thrill
of listening to these vital messages $44 95
at home. Model PR-31 (illustrated)} .

Polic-Alarm Model PR-8 is available for
152-162 mc. band reception. $39 95

Price, complete . . . . . . .

www.americanradiohistorv.com

PROTEST LICENSE BILL

More than 1,000 New York City
radio service technicians crowded the
auditorium of the Central Commercial
High School to protest the proposed
licensing bill recently introduced into
the City Council. The bill, introduced
by Councilman Chas. Keegan, would
require a $500 license fee from each
service shop, and provide that no shop
with a staff of less than three persons
or less than 500 square feet of floor
space would be permitted to service
television receivers. Every organization
(no matter how large or small) must
employ one person who has been certi-
fied by the Commissioner of Licenses
as a qualified television technician.

Among those speaking against the
proposed bill were L. B. Calamaras,
representing the National Electronic
Distributors’ Association, Tim Alex-
ander, Motorola service chief, who
spoke for the servicing committee of
the Radio Manufacturers’ Association,
and John F. Rider, who besides speak-
ing for himself brought messages of
opposition from the New York district
head of the American Legion and from
Bruno-New York, distributor of RCA
radios and televisers.

Numerous speakers from the floor
joined in denouncing the bill, and the
forum continued till well after eleven
o’clock. Chief point made was that it
would not prevent or reduce the two
evils it complained of: poor and un-
skilled workmanship, and the loss of
sums of money paid in advance for
yearly service contracts. On the con-
trary, it would tend to drive out of
business the smaller independent serv-
ice shop which as a rule does not do
contract work.

A number of speakers agreed that
some measure of protection should be
provided for purchasers of service
contracts, but that licensing was not
the correct approach; in fact the bill
made no direct provision for protect-
ing the customer, merely providing
that financial statements be filed with
the license commissioner annually (at
a fee of $25) with interim statements
to be demanded at his discretion as
often as he would require. (These in-
terim statements would be accom-
panied with a fee of only $10.)

The meeting was held under the
auspices of the Associated Radio-Tele-
vision Technicians Association of New
York City, John F. Rider Publisher,
the local section of the National Elec-
tronic Distributors Association, and
the district organization of the
American Legion.

TEXAS HAMS TO MEET

The twentieth Annual West Gulf Di-
vision Convention (ARRL) will be held
in San Antonio, Texas, at the Gunter
Hotel, August 18, 19 and 20 under the
sponsorship of the San Antonio Radio
Club. Features include choice of pre-
registration prizes, a hidden trans-
mitter hunt, and special prizes and
entertainment for the ladies, including
a visit to the historiec Alamo.
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tion News

PRSMA TO HOLD RADIO-TV SHOW

Second annual radio, television, and
electronics exhibit sponsored by the
Philadelphia Radio Service Men’s As-
sociation will be held at the Broadwood
Hotel, Philadelphia, from September
25 to 27. Sessions will start at 7 pm
on the 25th and will run from 10 am
to 10 pm the next two days.

Purpose of the exhibit, according to
Dave Krantz, show committee chair-
man, is to acquaint service technicians,
dealers, and other interested groups
with the latest developments in elec-
tronics. Leading manufacturers and
others have engaged booths, and a pro-
gram of educational lectures is being
worked out. The first evening of the
show will feature addresses by key
industrial figures and civic officials,
after which the trade displays in the
main ballroom of the Broadwood Hotel
will open.

The educational program, which was
arranged by a panel of trade per-

sonalities including Lewis Winner and
Fred Shunaman, editors, Sanford
Cowan and John Rider, radio publish-
ers, and Stanley Myers, John Zagury,
Dave Krantz and Harry Bortnick repre-
senting PRSMA, will differ consider-
ably in presentation and subject matter
from earlier forums and lecture series.
Separate sessions will be held for deal-
ers, service technicians, and students,
and the subjects will deal with matters
of immediate present and future inter-
est to the groups addressed. Among the
subjects tentatively chosen are: “Prob-
lems of u.h.f.,” “Radio vs TV,” “Phone-
vision,” and for the student, “Where
Do You Go from School.”

It is expected that displays will be
exhibited by the Signal Corps, the
Armed Forces and the Bell Telephone
System and that color television will
be demonstrated by different manufac-
turers. An attendance of more than
8,000 is expected.

TISA ADOPTS CODE OF ETHICS

Attempts by the Television Installa-
tion Service Association of America to
enlist the aid of television manufactur-
ers and distributors in a campaign to
clean up service abuses have so far
been unsuccessful. At a meeting of
service representatives from Chicago,
Toledo, Detroit, Philadelphia, and other
cities a code of ethics designed to raise
service standards and guarantee good
workmanship was adopted unanimous-

WCAU-TV PLANS

Station WCAU-TV of Philadelphia
has invited service organizations and
others to present the case of the service
technician and the television viewer in
open forum discussions. One such pro-
gram was scheduled (at the time of
writing) for late June, and others may
follow if response shows that the
audience is interested.

The organizations taking part are
the Philadelphia Radio Service Men’s
Association, the Federation of Radio

ly, but representatives of manufactur-

ers and distributors declined to go on|

record.

Frank J. Moch, president of TISA,
said, “evidently the industry is not yet
ready to cooperate to straighten out
the mess of TV service overcharges and
incompetent service. However, we in
the service contracting field will go
ahead anyhow and set up an organiza-
tion to fight these excesses.”

SERVICE FORUMS

Servicemen’s Associations of Pennsyl-
vania, the Philadelphia Television Con-
tractors Association and the Philadel-
phia Better Business Bureau. They
will discuss such questions as “How
much can the television owner expect
from his receiver? When should the
service technician be called? What can
the service technician do and what can
he not do? How much truth is there in
the current ‘television racketeering’
rumors?”’

“Herbert just told them to send up the best they had—"
1950

AUGUST,
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“Bonus";_T_\_I“Sypplements

Preliminary Service Data on
Hundreds of Television Models

for Your IMMEDIATE USE ...
AT NO EXTRA COST!

TV set owners are calling for service within
days—even hours—after installation. That’s
why you, the TV Technician, must have your
service data right now! And right now, PHOTO-
FacT brings you the “rush’ preliminary TV
service data you need for immediate use to
keep you going at full speed. FREE with the
purchase of PHoToFact Folder Sets No. 91
and No. 93, you receive with each a separate
64-page Supplement containing preliminary
data (in advance of regular PHOTOFACT cover-
age) on over 100 popular TV models. Place
your standing order for PHOTOFACT today—
it’s the only way to get without delay the TV
service data you must have right now!

Buy PHOTOFACT Folder Set No. 91 and get

FREE TV SUPPLEMENT NO. 91A:

Covers 114 important Television Receiver models,
produced by 11 leading TV manufacturers.

Buy PHOTOFACT Folder Set No. 93 and get
FREE TV SUPPLEMENT NO. 93A:

Covers more than 100 leading Television Receiver
models, produced by 17 TV manufacturers.

BUY BOTH! GET THE DATA YOU WANT
NOW ON HUNDREDS OF TV MODELS

PHOTOFACT Set Nos. 91 and 93 are going fast—
order today to avoid disappointment

HOWARD W. SAMS & CO., INC.

Order from your Parts Jobber today or write
direct to HOWARD W, SAMS & CO., INC,,
2201 East 46th Street, Indianapolis 5, Ind.
My (check) {money order) for $____._....
enclosed. Send me the following:

] Photofact SetNo. Q1 and Supp.91A.$1.50
[ Phototfact SetNo.93 and Supp. 93A.$1.50
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New Design

New 250-watt

WELLER GUN

N N\
o

N

P

S-SECOND %
HEATING

LONGER REACH
SOLDERLITE

DUAL HEAT
single heat
200 watts;
dual heat

20Q/250 watts;
115 volts
60 cycles.

You'll save on tools and time with the new
Weller Soldering Gun WD-250. Whether
the job is rugged or delicate, your Weller
Gun does it with the same ease and ef.
ficiency. Chisel-shaped RIGID-TIP pro-
vides more soldering area for faster heat
transfer. New “over-and-under” terminal
design pgives bracing action to tip. Your
Weller Gun is light-weight and compact,
gets into the tightest spots.

Weller Guns actually pay for themselves
in a few months. Fast 5-second heating
saves time on every job. Trigger-switch
control saves power—no need to unplug
gun between jobs. Prefocused spotlight

and longer length mean easy soldering, |

even when the job’s buried deep. No other
soldering tool gives you so many time-and-
money-saving features. Order your new
250-watt Weller Gun from your distribu.
tor today, or write for bulletin direct.

SOlDERlNG GUIDE Get your copy
of ""SOLDERING TIPS"—new fully illus;
trated 20 page booklet of practical
soldering suggestions. Price M0c at
your distributor’s or order direct.

ELLER
MANUFACTURING COMPANY

828 Packer Street, Easton, Pa.

REVIEW OF NEW TUBES

I‘AS IN recent months, most of the
new tubes for this month are
| designed for television applications.

Hytron has announced the type
| 1X2A half-wave high-voltage vectifier
]for picture tube anode supply. This

miniature filamentary type tube is
| similar to the 1X2 but has somewhat
lhigher ratings. In typical operation as
flyback pulse rectifier the filament
potential is 1.25 volts; d.c. output
|potential is 14 kv; and output current
is 175 microamperes.

Another new Hytron tube is the
| type 12BH7, a double triode having
semi-high perveance. One section of
|the tube can be used as a vertical
deflection amplifier for picture tubes
having high deflection angle. In typical
|class-A  operation its amplification
| factor is 21; and transconductance is
6,200 umhos. It can supply a sweep
height of 10% inches on a 16-inch pic-
ture tube.

Sylvania’s type 6BF7 is identical to
the type 6BG7 described last month
| except for its mounting. The 6BFY7
has tinned leads for wiring directly
into the circuit, while the 6BG7 has
short leads for use with an 8-pin sub-
{ miniature socket.

IX2A 17AP4
ox Ny 12BH7
6] |7 Pl &[P
CAP )
] 62 ¢ 6
3 DAE5 7
PP
H HK
P GAP oK
[
3

FITIF
5 124
6BF7 6BG? wL-5796

A twin triode, the 6SN7-GTA, is
being produced by General Electric.
The principal difference between this
tube and the 6SN7-GT is its increased
maximum ratings to make it suitable
for a combined vertical oscillator and
vertical deflection amplifier for tele-
| vision receivers. Maximum plate dissi-
pation is 5 watts, maximum plate
voltage is 500 volts, and maximum
heater-cathode voltage is 200 volts.

A 17-inch rectangular picture tube,
| the 17AP4, is announced by Du Mont.
The tube has a 150-square-inch picture
size and features a single-magnet
beam bender in its bent-gun construc-
tion. Its anode voltage is 12,000 volts;
grid No. 2 voltage, 300 volts; focus
coil current, 115 ma, and grid No. 1
circuit resistance, 1.5 megohms max.

A grid-controlled inert-gas rectifier
by Westinghouse, the type WL-5796
thyratron, is designed for industrial

control and ignitor firing service. For
| general control service maximum cath-
ode current is 20 amps peak and 1.6'
amps average. For ignitor firing serv-
ice, maximum cathode current peak is
30 amps and average is .5 amps. For
both uses the maximum negative con-
trol-grid voltage is 250 volts before

conduction and 10 volts after.

www.americanradiohistorv.com

TELEI‘(E|ST
PRIC
START AT

49.90

LESS TUBES

(A £ , L

ial PriceInformat |

Jobbers:Write forConfid

16 BR Telekit
$79.95 Less
Tubes

Now you ean build
your own rectangu-
lar black tube TV
set! This exciting
new Telekit has a
big 160 inch screen
from o non-glare
rectangular  black
tube. The entire set
is engineered for
simplicity, and has new 70% deflection, with
video tube mounted directly on chassis. Brlg!ﬂrness
is assured by a 14 KY hi-voltage doubler circuit.
The streamlined circuit is easy to assemble. No
previous knowledge of TV is required. All you
need is pliers, screw driver and soldering iron.
The tuning unit and hi-voltage supply are factory
wired and assembled for you. A big 54 page illus-
trated instruction book guides you through sasy
assembly. Satisfactory performance is guaranieed
by our Telekit Factory Service Plan and warranty.

rite today for full details.

12-B Telekit
$69.95
8-B Telekit
$49.95
Less Tubes

Here are new low
rices on Telekits.
ow you can have
a fine 8/4- or 12//5-
inchsetatapricefar
below comparable
commercial sets
costing much more.
Over 30,000 Telekits have been assembled by
following the big Telekit instruction book. No
previous knowledge of TV is required. Satisfactory
results are guaranteed under the Telekit Factory
Service Plan. Write for full information.

Telekit
Booster
$12.95

This Telekit Boost-
er will bring in TY
signals bright and
clear. Especially
helpful in fringe
areas, Will give bril-
liant performance with
any TY set. NOT A KIT. Completely assembled
with tubes.

Write for FREE catalogue listing Telekits, cabinets,
tubes, antennas. beosters and televigion nccessories.

ELECTRO-TECHNICAL INDUSTRIES

1432 N. BROAD ST. Oepv. B PHILADELPHIA 21 PA.
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over 50,000 SERVICEMEN must be right!

Instruments and KITs

give you Laboratory Precision at tOWest
!

VACUUM TUBE VOLTMETER

Versatile top-quality laboratory-pracision VIVM
for trigger-fast operation and lifetime
dependable service.

15 different ranges. Large rugged 4" meter,
cant-burn-out circuit. New zero center for TV & FM
discriminator alignment. Electronlc AC & DC ronges:
0-5, 10, 100, 500, 1000 v. (30,000 volts and 200 MC
with HVP-1 and P-75 probes). Ohmmeter ranges,

.2 ohms to 1000 megs. DB scale. New stable double-
triode balanced bridge circuit—exireme accuracy.

26 megs DC imput impedance. Attractive 3-color etched
rubproof panel; rugged steel case. 115 v., 60 cycle AC.
97/12x6x5",

'New TUBE-TESTER

The brand new professional tube tester and
merchandiser EICO Service-Engineered for
unbeatable value!

5” PUSH-PULL OSCILLOSCOPE

All-new lobaratory-precision scope gives you all
the extra sensitivity and response for precise
servicing of TV, FM & AM receivers.

Push-pyll undistorted vertical and horizontal amplifiers.
Boosted sensitivity, .05 to .1 rms volts/inch, Useful

1o 2.5 MC. TV-type multivibrator sweep circuits, 15 ¢ps—
75 KC. Z-oxis intensity modulation feature. Dual
positioning controls move trace anywhere on screen.

Large 4% full-vision meter. Tests conventional and
TV tubes including 9-pin miniatures. New lever-action
switches—tests every tube element. lliuminated
““Speedroll Chart.”” 2 grid caps. Short and open-element
tests. Spare socket for new tubes. Protective overload
bulb. Electronic rectifier. Handsome 3-color etched
rubproof panel; rugged steel case. 115 v,, 60 cycle AC,

12% x 9% x 4",

Complete with 2-615, 3-65N7, 2-5Y3, 5BP1 CRT.

Medel 221-K, KIT, only $23.95
Model 221, factory wired, $49.95

RF PROBE

Sensitive Germanium
crystal probe for
signal tracing and
measurements to over
200 MC. Extends range
of VIVMs and scopes.

A new professional EICO-enginsersd HY: probe
carefully designed ond insulated for extra
safety and versatility. Extends range of
VTVMs and voltmeters up to 30,000 volts,
Lucite head. Large fashguards. Muiti-layer

Model P-75K KIT, for VTVM, processed handle, Complete with lnter-

changeable ceramic Multiplier to match
P-76K for Scope; ea. $3.75  Lou narument.
Model P-75 or P76,

factory wired, ea. $7.50 Model HVP-1, only $6.95

NEW BATTERY ELMINATOR trco somomer sovel power wuerly
& CHARGER

reserve elactricol power for all auto
radi ng.

Latest-type full wave bridge circuit,
extra-heavy-duty 4 stack manganese
copper-oxide rectifiers. Latest
Variactype transformer: 0-15 volts
output. Continuous operation: 58 v.,
10 amps; intermitient: 20 amps. 10,000

secondary. Handsome rugged
hammertone steel cabinet. 115v., .
60 cycle AC. 10% x7% x 8% F A

Model 1040-K, KIT, only $22.50

Modél 1040, factory wired, $29.95

ELECTRONIC INSTRUMENT

COMPANY, INC.

276 Newport St., Brooklyn 12, N. Y.

© 1950, Electronic Instrument Co., Inc., Brooklyn, NY, M

AUGUST, 1950

Model 625-K, KIT, only $29.95
Model 625, factory wired, $44.95

Eosy-to-follow step-by-step EICO pictoriol & schematic
instructions—most expiicit & comprehensive in electronicsi—
supplied with each Kit. Anyone con build the EICO Kits!

o T -

mfd filter condenser. Rugged meter -
measures current and voltage output. £
Double protection: fused primary; s
automatic reset overload device for "l

R

Hondsome 3-color etched rubproof panel; rugged
steel cose. 115 v, 60 cycle AC. 8% x 17 x13".

Model 425-K, KIT, only $39.95

Model 425, factory wired, $69.95

New Deluxe Kit
AM-FM-TV SIGNAL GENERATOR

A laboratory-precision generator EICO
Service-Engineered with 1% accuracy.

“Extremely ‘stable, frequency 75°KC—150 MC In'7
calibrated ranges. llluminoted hairline vernier tuning.
VR stabilized line supply. 400-cycie pure sine wave

with less than 5% distortion. Tube complement:

6X5, 7F7, 6C4, VR-150. Handsome 3-color etched
rubproof panel; rygged steel case. 115v., 60 cycle AC.
12x13x7".

Model 315-K, KIT, only $39.95

Model 315, foctory wired, $59.95

f
1
!

See these other EICO Instrument KITS:

Model 320-K Sig Gen KIT, $19.95
Model 360-K Sweep Gen KIT, $29.95
Model 145-K Sig Tracer KIT, $18.95
smoanaes. . Model 511-K VOM KIT, $14.95

P N 0N

the exclusive E{C0 Make-Good GUARANTEE

Each EICO Kit and Instrument Is daubly guoronteed,
by EICO and your lobber ta contoin anly selecied
quality components. EiCO guarantees to replace any
component which might become defective in normol
vse if returned 1o the foctory within 90 days of pur-
chase. EICO guarantees all Kits assembled according
to EICO's simplified instructions will operate as speci-
fied therein. EICO guarantees service and colibration
of every EICO Kit ond instrument ot the nominal
charge os stated in the instructions.

www americanradiohistorv com
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Complete Set
$39.95
with 50’ cable

ELECTRONIC
2-WAY COMMUNICATOR

Right now, the moderate-price Commu-
nicator market is wide open . . . offers
tremendous activity . . . continuing, ex-
cellent profits to merchandisers who pro-
mote it . . . with the right product, at
the right price!

Callmaster meets every requirement
of this rich market . . . it's right, it's
ready, to help you get your share.

PRICE . $39.95 complete set (above)
. ready to connect . . . no “extras.”

PERFORMANCE perfect sound
fidelity . . . even a whisper is received
clear and true. .

PROFIT generous profit margin
. . . quantity discounts.

SIZE . . compact . . . 7"x5},"x3V,”
.. . less desk space than ’phone.

APPEARANCE lustrous, mahog-
any-grain plastic cabinet . . . extra-thick,
electric-shock proof. Bakelite control
knobs.

PRECISION BUILT = engineered to
rigid specifications. All components high
quality. No “surplus” materials used.

INSTALLATION  easier to hook-up
than standard door-bell system.

SERVICE _  durable, rugged . .. doesn’t
have to be "babied.” RMA warranty.

COMPLETE LINE . Master and sub-
station sets. Selective Masters for multi
sub-station operation. All-Master sys-

tems.

DEALERSHIPS . | available.
DISTRIBUTORSHIPS some still
open.

WRITE TODAY | . | on company let-
terhead, for complete information.

WM. M. SMITH COMPANY

National Sales Office
20 FERGUSON AVE., BROOMALL, PA.

~New PPatents

VERTICAL INDICATOR
Patent No. 2,497,607

Donald L. Herr, New York City
{assigned to Control Instrument Co., Inc.,
Brooklyn, N.Y.)

This instrument may be used aboard ship, sub-
marine, airplane, etc. to indicate the exact ver-
tical direction, regardless of tilt or motion of the
vehicle. The apparatus is simpler than a Eyro-
scope which is often used for this purpose.

A pendulum P is used in the gimbal arrange-
ment shown fixed to a base S. The two perpen-
dicular axes AA and BB are free to move,
therefore P (which is fixed to BB) is free to
swing in any direction whatsoever. As P swings
it causes motion of either AA, BB or both.

INTEGRATOR

y

INTEGRATOR

a position of equilibrium, there will be an a.c.
eomponent superimposed over the d.c.

The output of each potentiometer is averaged
out by an integrating network and then amplified.
Since a pendulum swings over equal arcs on either
side of equilibrium, the amplified voltages are the
same whether P is stationary or whether it oscil-
lates. These voltages will depend only upon the
average angle which exists between the pendulum
rod R and the base rod C. Each output may be
measured by a separate d.c. meter calibrated in

= =R e

AMPL

I7TT77777. 7. 7 7.

Both AA and BB control a linear potentiom-
eter at one end and each has a magnetic lock at
the other ends. The lock prevents excessive shaft
displ t due to sudden shock or acceleration.
The potentiometers are shown in the insert. As
the shaft (either AA or BB) moves, it carries the
center arm over a corresponding are. Each poten-
tiometer has its own d.c. input. At any particular
instant the output from each potentiometer de-
pends upon the position of the corresponding
shaft. For example, if the shaft oscillates about

terms of angular displacement of each shaft.

A more complicated arrangement is to use a
second gimbal as shown within the dotted lines.
This one is fixed to an extension of the base S.
Each of its axes is .controlled by the amplified
voltages so that each undergoes the same angular
displacement as the corresponding axes of the
first gimbal. Instead of a pendulum, however, an
indicator IND is used. The angle between R and
C will be the same as that between D and E,
therefore IND will always indicate true vertical.

BRIDGE COMPENSATOR
Patent No. 2,494,499

Henry T. Wilhelm, Long Island City, N. Y.
(assigned to Bell Tel. Labs, Inc.)

One difficulty in designing a precision bridge
is overcoming stray capacitance. This is especially
troublesome across large capacitors. Fig. 1 shows
a typical Maxwell bridge for measuring induc-
tance and series resistance. R2 is usually large
compared with R1. G1 and C1 are the standard
conductance and capacitance, respectively. The
unknown inductance L, and its series resistance
Rr are calculated from the bridge constants by
the equations:

R, = Rl X R2 X G1
L. =Rl XR2 XC1

The stray capacitance C_'z across R2 oftens leads
to appreciable error. A novel and effective method
of compensation is shown in Fig. 2a. A neutraliz-
ing capacitor C2 is connected between point B
and a tap point E on resistor R2. It is well known

A8

AC SOURCI

www americanradiohistorv com

that the Y network, Fig. 2a may be transformed
into an equivalent delta as in Fig. 2b. Of the 8 im-
pedances shown in Fig. 2b, BD is across the a.c.
source and cannot affect the bridge. AB comes
out to be a small capacitance so it may be ne-
glected in eomparison with the relatively large C1
shunting it. The remaining arm AD becomes an
almost pure conductance when €2 and point E are
properly chosen.

The inventor shows that this occurs when C2
is made approximately equal to

K2C,
K—1
G3
where K = —— For example, if E is the mid-
G2

mid-point of G2, K = 2. Therefore C2 should be
4 (C,) to balance out the stray capacitance C_.
For exact balance C2 should be slightly variable.
Alternatively. a small variable capacitance may
be connected between tap E and ground for exact
compensation.

CABLE IMPEDANCE
MEASUREMENT
Patent No. 2,490,827

Fred A. Muller, Newark, N. J.
{assigned to Federal Tel. & Radio Corp.)

The impedance of a parallel line or coaxial
cable is quickly determined with this instrument.
The principle is illustrated in Fig. 1 An r.f. voit-
age is connected across a bridge which has 2 fixed
arms R1 and R2. The third arm is P, a length of
transmission line terminated in variable resistor
R3. The fourth arm is another variable resistor
R4. These two resistors are equal and are ganged.

When R4 equals the impedance of TL, the re-
sistance across P is equal to R4. Therefore the
bridge is balanced and the detector D indicates

RADIO-ELECTRONICS for
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New Patents

null. This circuit is simple enough but the problem
is to design a satisfactory R3 and R4. Each of
these must remain porely resistive at high fre-
quencies, say up to 100 me and they must be adap-
table to gradual variation and ganging.

M

Np—————

Fig. 1—The circuit of the
r.f. bridge is conventional

R3 and R4 are each made up as in Fig. 2. The
primary and secondary circuits are resonated at
the desired frequency by adjusting the capacitors.

——

Fig. 2—R3 and R4 are tuned circuits.

The impedance becomes a pure resistance, deter-
mined by the value of R5 plus whatever resistance
is reflected into the primary by the coupled ecir-
cuit. The resistance increases as the coupling is
increased.

Actual construction of the resistance may fol-
low that shown in Fig. 3. L2 (and its capacitor
C2) is made to slide along a track as the knob

~TRACK

Fig. 3—Mechanical details of R3-R4. |

|

] {
is rotated. This controls coupling between the |

coils and therefore the resistance. By means of
gears and a chain drive the same knob controls a
similar arrangement in an adjacent shield box.
To use the equipment, the calibrated dial is ad-
justed until the bridge is balanced. Then the cable
impedance is read off directly from the dial.

AUTOMATIC FIRE ALARM
Patent No. 2,507,359
Paul B. Weisz, Swarthmore, Pa.
{assigned one-half to Herbert Friedman,
Arlington, Va.)

An open flame is detected in this device by a |

special, quick-acting phototube that does not de-
rend upon direct heat radiation. The phototube
P is a form of Geiger tube. It has an anode wire
near a flat quartz window and a curved metal
cathode. An atmosphere of argon with .26, bu-
tane mixture has been found sensitive and self-
guenching.

The cathode emits electrons when deep ultra-

violet light falls upon it. Sensitivity is restricted
to radiation below 3,000 Angstrom units, which is
much lower than radiation from most artificial
lights or from sunlight which has been filtered

through glass. Electrons are attracted to the wire |

anode which is connected to a B-supply through a
large resistor. About 10-8 amperes flow through
this resistor, producing a drop of 0.1 volt.

The voltage to V1 is amplified to iZnite thyra-
tron V2. This closes the relay contacts to an
external circuit containing an alarm. R controls
the thyratron bias.
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PATENT
PENDING

UNMATCHED

STR

"AAAA

'l'V ANTENNA

with minimum Wind Resistance

Recent structural refine-
ments give the WORKSHOP
Double-Vee a sinewy rug-
gedness unmatched by other
TV antennas. Coupled with
the inherent strength of
heavy gauge aluminum ele-
ments, the strong, new sup-
ports and fittings recently
added provide a corrosion-
resistant assembly equal to
the toughest
weather conditions.

MODEL VV

Write for Bulletin D

1He WORKSHOP
ASSOCIATES, Inc.

135 CRESCENT ROAD,
NEEDHAM 94, MASS.

wind and

Clearer Pictures—higher gain brings
in stronger signal — especially on
higher channels

Clearer Pictures — narrow bean
cuts down multi-path ghosts

Clearer Pictures—better impedancs
match on all channels maintains hig
signal strength

Clearer Pictures — true horizontcl
polarization—no out-of-phase ghosts

Clearer Pictures —no parasitic ele-
ments — all driven

Clearer Pictures—designed by ths
pioneers in the antenna industry

10.95 uis:

Model 2VV Double-Stack $21.90 List

Specialists in High Frequency Antennas

www.americanradiohistorv.com
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EVERYTHING IN

TELEVISION!

fingertips,
for quick,
easy

reference...

VIDEO

HANDBOOK

THE COMPLETE TELEVISION MANUAL

by MORTON G. SCHERAGA, Television
Research Consultant, Allan B. Du Mont Labs.
and JOSEPH J. ROCHE, Editor, Radio and

Television Maintenance.

Now in one volume—all the essential
know-how of television! All the up-to-the-
minute information on television is
arranged for quick reference—in easy-to-
understand language.

The VIDEO HANDBOOK gives you
practical answers to all your questions on
television. This best-selling TV encyclope-
dia tells you . . .

How Television Works

How to Plan and Engineer Television
How to Troubleshoot and Repair Tele-
vision

How to Select and Install a Television
Antenna .

How to Produce a Television Show,
Technical Aspects

How to Build an Operating Television
Receiver

How to Select a Television Receiver

The VIDEO HANDBOOK contains thou-
sands of vital facts—covering everything you
need to know for working in Television. Every
important point discussed is visualized in dia-
gram or photographs (over 860 illustrations).

More than 900 pages . . . handsomely bound
in durable Fabrikoid. Only $5.95

SEND NO MONEY

You must see this book to aPpreciate it! 20,000
copigs now working for practical Television men! Mail
ctoupbn for YOUR copy TODAY.

— =—=10-DAY FREE EXAMINATION COUPON— —

BOYCE-ROCHE BOOK CO.
Montclair 2, New Jersey
Please send me The VIDEO HANDBOOK I
| for 10-day examination. If I decide to keep it,
I I will send you $5.95 plus postage; otherwise I
will return the book postpaid. (We pay postage
I if you send $5.95 with this coupon; same return
privilege.) |

Name.. ... ... e, I
Address. ... ... ... ... .. ... ... ... ..... I
I L Zone. .. .State........
| Employed by. . ... ... ... ... .. ......... l
(This offer applies to U.S. only.)

G e o) _

Radio-Electronic Circuits

CALIBRATED BALANCE ATTENUATOR

Balanced attenuators are used in
telephone lines, between stages of audio
and broadcast equipment, and between
signal generators and bridges and other
equipment. Though such units are
highly useful and have many applica-
tions, they are often too expensive for

resistors are used, the actual values
may vary above and below the indi-
cated values by factors determined by
the tolerances. Therefore, it is rec-
ommended that 5% resistors be used
whenever possible. Check the compo-
nents on a bridge or ohmmeter and

ATTENVATION-DBS Y
s 15 2 25 303 9 45 50 s off
43 7 RI Rl Ri L{ [} RI
o B RS T T Lt Lt Lo Tt Lt L
S . S $24 < < < P < 3
Suek 3220 Luo 3 32 3ne 3ne g :Enz 3R2 Iz w2 'sl‘ 100
3 3
<
< s $430 < < < « < < < < 4l
218K 220 3 Sne JR2 ;:RZ ghe g2 2R2 g2 SR 2m 3.24 100
AA—AAA .A'A'A AAA v"ir“" AAA ’A_.'.' P".'.' ’A‘A‘A 'A'A'A P'AvAv:’ —~—o
43 27 LRI Rld Ri ,R )R ‘RI RIQR ‘RI ¢ RIJ
— A
WA

INPUT IMPEDANCE 200 RI=82.
the average experimenter or service
technician. A balanced attenuator pro-
viding up to 55 decibels attenuation in
steps of 5 db in a 200-ohm line was
described in Wireless World (London).

The circuit shown has an insertion
loss of 5 db. Although preferred-value

R2=240n

QUTPUT IMPEDANCE 200a.

match them in pairs. Matched pairs
should be used in corresponding sec-
tions of the series and shunt elements.
If one of the pairs is low, the pairs
immediately before and following it
should be high so the calibration error
is not cumulative.

HIGH-SENSITIVITY VOLTMETER

An a.c. voltmeter having sensitivity
of 100,000 ohms per volt is described
here through courtesy of Cornell-
Dubilier Electric Corp.

The circuit is shown in Fig. 1 and the
probe in Fig. 2. The meter, a Marion
model 53RN 10-0-10 d.c. microammeter,
has a resistance of 2,000 ohms which
with the 50,000-ohm isolating resistor
is subtracted from the calculated multi-
plier values for all except the 1,000-
volt range. The multipliers are
mounted on two 3% x 1%-inch strips
of 1/16-inch Bakelite. Resistors for the

v : ]
PROBE INPUT >
S
-
8.2MEG |
‘I
S
GND JACK 1.SMEG =F
3 1mE6
J 2406 J
<
T
INSTR.CASE K 2=
I
s
e
‘P
‘F
<F9|on
1.‘7
P20k
b ¥4
s Jooov
10-0-10A DC

S0K.a IN HI PROBE HANDLE

Fig. 1—Circuit of the a.c. voitmeter.

low ranges are on one strip and those
for the 1-kv range are on the other.
They should be selected to have the
exact values shown on the diagram.
An accurate ohmmeter or a bridge will
prove useful in selecting the resistors.

OUTER SHIELD

INNER CONDUCTOR PHONE PLUG
=7 == ——: F—" il----ﬂ

Fig. 2—The test probe is well shielded.

(Surplus precision resistors are avail-
able from some dealers. Use them if
they are available.)

The meter reads up-scale when posi-
tive voltages are applied to the probe.
It can be read to 25 mv.

Other voltage ranges may be added
or substituted for those on the dia-
gram. Two or more resistors must be
connected in series to make multipliers
for each range. For 2.5 wvolts use
180,000 and 18,000 ohms; 5 wolts,
470,000, 22,000, 2,700, and 100 ohms;
25 wolts—2.4 megs, 91,000, 2,700, and
1,100 ohms; 50 volts—4.7 megs, 220,000,
27,000, and 1,000 ohms; 250 wolts—
12 megs, 12 megs, 910,000, 27,000,
10,000, and 1,000 ohms; 500 wvolts—
22 megs, 22 megs, 4.7 megs, 910,000,
150,000, 27,000, 10,000, and 1,000 ohms.
All the resistors may be l-watt
carbons.

i
BASS-TREBLE TONE CONTROL

This circuit has a single control
which attenuates highs or lows depend-
ing on its setting. A typical application
of this circuit is shown.

Maximum high-frequency attenua-
tion takes place when the arm of the
control is close to Cl. The control has
no effect when the arm is at midpoint.

www americanradiohistorv. com

Turning the arm to the end nearer to
C2 removes the highs from the feed-
back network which consists of R1 and
R2 thus permitting the feedback volt-
age to attenuate the lows.

If this tone control is used between
two voltage amplifier stages, the feed-
back network must be adjusted to ac-

RADIO-ELECTRONICS for
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for

count for the higher gain.

Values of R1 and R2 may be varied
to suit the circuit as long as R1 and
R2 are equal.—V. Woychoski

HEADPHONE CONNECTION

I find this circuit to be an effective
method of connecting magnetic phones |
to receivers, recorders, audio amplifiers,
ete. Phones can be connected in paral-
lel with a high-impedance circuit but
they are likely to reduce its gain and
alter its frequency response. Secondly, |
phones cannot be added to or removed
from the circuit without affecting it.

- |
/QR % BREAK HERE !
’ . i
CONNECT ARM HERE VoL CONT
..J-

@. A ‘

uses a cathode-
follower as the connecting link be-
tween' the amplifier and phones. It does
not load the amplifier or affect its re-
sponse, nor does it require complex
switeching arrangements for adding or

The system shown

removing phones from the -circuit.
Furthermore, connecting extra phones
does not affect the volume of those al-
ready in the circuit. Certainly the ad-
dition of a single tube and socket is|
worthwhile in high-quality equipment. |

A separate volume control for the

|63
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- GREATERT SHOWS ON EARTH!

...perfectly reproduced by THOMAS tubes!

Behind the effortless Big Top performances are years of intensive training, a heavy
investment in special equipment, and a constant search for ways of improvement.

Likewise, behind the flawless performance of Thomas tubes are o highly trained
engineering staff, the most modern equipment (much of it specially designed), and
a continual research program aimed at producing an ever better picture tube.

So when you buy a Thomas tube you dre getling o “star performer” in every sense
of the word. Insist on the BEST — Specify Thomas television tubes!

THOMAS ELECTRONICS, Inc.

118 Minth Strect

Possaic, Mew Jersey

phones can be made by replacing grid
resistor R with a volume control and |
connecting the grid of the cathode-fol- |
lower to its arm.—Charles Erwin Cohn |

b33 2 2 8 2 i s i i i ssssssssssssssssd

NOW! NEW LOW PRICE

REMOTE CONTROL TV:

CHASSIS OR COMPLETED UNITS

16"—19"—20” TUBE

# Custom chassis completely factory wired and i
*alngned 35 tubes, less C.R.T,, including P.P. *
Ampllfler Variable Impedance Oufpuf Continu-* |
*ous or Turret Tuning, and Synchrolock.
Write for detailed, illustrated circular EEB
Dealer and Jobber Territories Available

220320220 2 5

X242 5 4 2

*
*
*
*

*ELEGTRDNIC MANUFACTURING CO.5

* * 196 BOWERY NEW YORK, N. Y
******************************** E
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0 Technicians Have Learned

THE MOST OUT
OF BASIC TEST EQUIPMENT

Why Not You, Too?

SERVICING by SIGNAL SUBSTITUTION

11TH ERTION
gEST SELLER FOR OVER B YEARS! (NEW, UP- -10-BRTE, :
- pynamic speed Approach :;»‘ ?:- —lli:‘
d Alignment Problems, AM- .
[ ] Universal — non- .ohsolescent
rchase @ Employs Only Basic Test Equipment
ut

Ask for "5.5.5." at your local
Radia Parts Jobber or erder direct fream foctory.

Over 43,00

HOW TO GET

The Simple, Modern,
ceiver Adjustment an
@ Nothing complex to learh
@ Noextra equipment to P!

100 pages. Invaluvable
information that will help
you re-double the value of
your bosic fest eguipment.

PRECISION APPARATUS COMPANY, INC.

« 92-27 Worace Harding Blvd.,

Elmhorst 4, N. Y
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MODEL 322 AK

Now you can get in KIT FORM the best professional
test equipment made by RCP—precision equipment at
the fowest prices ever. Each KIT contains simple step
by step instructions.

CHECK THESE FEATURES

® This tube tester has provisions for checking indi-
vidual sections of multi-purpose tubes as well as
miniature and subminiature receiving tubes.

= Convenient jack is provided for head-phone noise
tost to check noisy swinging, or high resistance
internal tube connections,

= Neon lamp for rapid short and leakage tests be-
tween elements,

o Compact, sturdy construction.

. Opar'ntu on [00-130 volt, 50/60 cycle A.C. power
supply.

Open-face In new hammertone grey finish steel cabinet

‘lﬂlnrh sloping panel, Size 5%” x 12%” x 8”; Weight

s,

AC-DC MULTITESTER

MODEL 4478K ... $1 .75

NOW in KIT FORM, these units are in a class with
other makes of testers that sell for considerably more.
A 3“ square D’Arsonval meter is used. having an ac.
curacy of 2%, Ring type shunts are employed.

RANGES

DC Voltmeter: 0-5-50.250.500-2500 Volts at 1000
Ohm per Volt,

AC Voltmeter: 0-10-100-500-1000 Volts,

Output Voltmeter: 0-10-(00-500- 1000 Volts,

DC Milliammeter : 0.1-10-100-1000 MA.

DC Ammeter: 0-1-10 Amperes.

Ohmmeter: 0-10,000 Ohms—! Megohm—I0 Meguhms

Ext.

Decibel Meter: —g to 55 decibels.

Model 447BK—Open face instruments, supplied in
hardwood case. Size 5” x 8'” x 3”. Weight 21 oz.
Complete with batteries, ready to operate.

Send for Bulletin No. 8RE

BUY IT AT YOUR LOCAL DEALER

RADIO CITY PRODUCTS CO., INC.:
—

: 152 West 251h 51, New York 1, N Y,

CONVERTER TUBES AS
AMPLIFIERS

Converter tubes which are no longer
useful or serviceable as such, can often
be used as voltage amplifiers in ex-
perimental circuits. The control grids
of the oscillator and mixer sections are

IALSADET. ot s ouTrur

INPUT '
| ﬁ'ﬂ)‘j—‘ﬂ +
1%
|

paralleled as are the mixer plate and
the oscillator anode. The circuit shows
how a typical converter can be con-
nected as an amplifier. The screen and
cathode dropping resistors and bypass
capacitors may or may not be needed.
—Charles Erwin Cohn

SPEAKER INSTALLATION KINK

A number of home, portable, and
auto radios have the speakers mounted
some distance from the chassis and are
connected to it through flexible leads
soldered at both ends. The speaker
leads must be unsoldered or the
speaker removed from its mounting
whenever the chassis is pulled.

I have made a practice of soldering
a phono jack firmly to one of the voice
coil terminals on the speaker frame
and replacing the speaker leads with
shielded wire and a phone plug when-
ever a set of this type comes in for
repairs or a replacement speaker.

The cost of this modification is ab-
sorbed in a saving of labor during
future jobs on the set—W, H. Gibson

UNUSUAL SCOPE APPLICATIONS

If your scope has a ruled grid in
front of the C-R tube, you can use it
for comparing the strength of perma-
nent magnets, or as an electroscope.

If a negatively charged body is
brought close to the ruled plate while
the horizontal sweep is on, the trace
will open in the center. The separation
will depend on the settings of the in-
tensity and focus controls and on the
potential of the charged body. For best
results, keep the intensity control

| turned down and bring the charged

body to the exact center of the screen.
If the plate becomes charged, run up
the intensity control for a moment and
then return it to its original position.

To compare the strength of perma-
nent magnets, turn on the horizontal
sweep and adjust the focus and inten-

| sity controls to the desired level. Place

the horseshoe magnet against the plate
with its sides parallel to the face of
the tube. The pole faces should be just
under the horizontal center line and on
the vertical center line. The beam
should be deflected upward; if not,
turn the magnet over. The distance
through which the beam is deflected is
a measure of the magnet’s strength.
—Walter J. Woitowetch

www americanradiohistorv com
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——Try This One

New"'Jumbo Radio Parts Kit'’
- 17 FULL POUNDS of new

& Coils,
o[)e o [ oney, é’é’ar:’““c“g‘c%’é'ﬁfée’r‘i .

Hardware, e

. lpair .29

20c  4/1.00

PifBw bR e
(e} r. .

o 300 1.00

3/1.
.10c 12/1.00
.39¢  3/1.00
.49¢c 6/2.50
. .22¢c 10/1.00
Birtcher Tube Clamps . , #926B,...... 9c 12/1.00
Screw Jack Ass'bly (Lear ¥501B) with 25:1 Rt.
Angle gear box, Extends from 8347 to 147 1.95
Midget Selsyns (Bendix AY-38D 1.95
38" Glossy Black Linen Bakelite , . 1.10
107%107, .. .. 2.19 1 2.98
!'Polystyrene’” Rod & Tubing . . 12% lengths . .
Rod:” (0.D1.) 147—9¢; 3@"—19¢: 147—34c; Sg"—
53c; 3,47 _76¢: 787——1.05; 17—1.39.
Tubing: 147—9¢; 387 _—12¢; 1o"—16¢; 347—2%c;
17"—34c; 11/27—1.49; 2%—.1.98,
Aluminum Panels (.051%) . . 7"x107—4%¢; T#x12”

—55¢; 77x147—59¢; 77x187—69¢; 1114 x187_98¢,

Radio Hardware Treasure , , FULL P D CAN of
Washers, Lugs, etc............

Auto' Suppressors . . Universal elbow

Ty, Tan, Wine, 9” sq.

R-89, ARN-SA Schematic

ono Motor . . 117V, 25 cycle. Less T 9

e Cabinet Lid Tube Cartons (prices

Support _ . per 100) ., . Mini-

holdsatany ature (17 sq.x21/8")

angle t —98¢; GT (114”7 sq

70°, An- x334")—1,25; Medi-

tiaue um (112" sq.x43R")

bronze fin- —1.49; Large (27

ish ...... ea. 49¢ 12/5.00 BQ.X5") . .... 79
Hearing Aid Ampluﬁelz c’l"‘al?A:)I(g tué):l)n' . li/(AK]E
A REAL VEST POCKE' a g simple
tuner, WITH SCHEMATIC for 2 or 3 TUBE SET.

Less tubes, case......... RN
Hearing Aid Tubes for Amplifier, set of 2.
Radio Service Cement . . 8 oz. bottle &

Solvent-Thinner for above. 8 oz, bottle. .. .....
TU-17A Tuning Unit (BC-223). . ............
High Fidelity Crystal . . Hi-imped. Rubber
shock-mtd. 1847 ODr L% l:;lev. _liess housing. .
] inum Housing for crys mike..........,
e i Y D.C. bayonet base.
AC.600ma. 557x31,"
t. 1gth, 2 conns.

. . 5-20W.
e for i'rfst. g’;sesarch
nt tested. 20 asstd, receivin es .
:;l;)eeaker Cones . . 47 to 12” moulded & fi
Less voice coils. Kit of 12 asstd.. *..........
Repair Kit . . Liberal ass'tment of:
pider a.cv.C. ftormi. Rért:xgst'l Felt, Chamois Leather,
hims. Cement & Instructions. . . . ... .o..0. ..
ISPECIAL!! BOTH '"CONE & REPAIR'’ KITS FOR
. Order $2.00 2007, deposit on all COD's
Min l;)lease add sufficient postazHo xcess refunded

Full remittance with foreign orders
LEGIGNE 225

2.49
3.98

67 Dey Street,
New York 7, N. Y.

| Dewdgery out of~
Mathematies

SOLVES EVERYDAY
PROBLEMS
HELPS YOU GET
AHEAD [N LIFE

How many times have you lost money because of a mis-
take in flguring? Do you know how to figure quickly and
correctly? Can you figure 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 you a good background In
mathematics; that takes all the [rritation and drudgery
out of it. You don’t need to be seared of mathematics,
because here’s the subject explained without fritls, with.
out useless computations. Here’s the book for men in radio
jobs; for business men; technicians and craftsmen, explain-
ing and answering everyday mathematie problems in easy.
to.understand words and ilfustrations.

‘Yes, It’s the key to a simple understanding of mathe-

matics, (t's a real home-study course in mathematics for

the man who’s alert to its importance in the world today.
ELEMENTARY MATHEMATICS

® EASY — SIMPLIFIED — PRACTICAL [ ]

_____ CONTENTS OF BOOK——— "]

CHAPTER ). Arithmetic — Addition — Subtraction —
Multiplication—Diviston. tra l

CHAPTER Il, Factoring and Cancellation—Fractions

ecimals _Percentage—Ratio—and Proportion.

CHAPTER 11l. The Metric System.

CHAPTER IV. How to Measure Surfaces and Capac-
ity (Geometry),

CHAPTER V. Powers and Involution—Roots and Evo-

lution,

CHAPTER VI. Mathematics for the
Manual and Technical Craftsman
—Thermometer conversions—
Graphs or Curve Plotting—Log-
arithms—Use of the Slide Rule.

CHAPTER VII. Special Mathematics

for the Radio Technjcian,

» Commercial Calcula-

ntere — Discounts —

Short Cl;: A‘!&itl}ﬂ;‘ettic. a

. 3 S an Meas-
ures—Useful Ta%les.

Send Stamps, Cash or Money Order.

ciiih TECHNIFAX

Send Today
of This Indispensable Book,
S20 N. Michigan Ave., Chicago 11, IIi,

ONLY

$1.

POSTPAID

It Can Be Carried Readily
¥n Your Pocket,
(8426 6 x 9 ¥n.)

RADIO-ELECTRONICS for
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SAVING SOLDERING IRONS

I have found a way to prevent solder-
ing iron tips from corroding and pitting
when the iron is left on for long periods.

Dissolve one ounce of potassium sil-
ver cyanide in a pint of water in a
small plating tank or crock. Using the
copper tip as the cathode and any sil-
ver object such as an old knife or fork
as the anode, deposit a fairly heavy
coating of silver on the tip. I use the
circuit shown and allow the current to
flow over night. This will not discharge
the average battery because the current
quickly tapers from a 300-ma rate to
approximately 5 ma steady state.

7
6V STORAGE BATTERIES

71z

SOLDERING IRON TIP SILVER ANODE

\ Wi 3
R

PLATING SOLUTION

One tip has been in service for at least
25 hours per week for several months
without pitting or corroding. A quick
wipe with a clean cloth removes any
residue which may form on the iron. It
has not been necessary to re-tin the iron
since its initial tinning immediately
after the plating.—Arnold B. Margolis

(TAKE CARE! Cyanides are DEADLY
POISONS and must be handled care-
fully. All operations should be carried
out in a well-ventilated room or out of
doors. Use rubber gloves in handling
the solution and plating equipment.
WASH the tank, anode, and work in
running water.—Editor)

PILOT LIGHT TESTER

The tester shown in the diagram
does away with the tedious process of
juggling test leads when testing pilot
lamps with an ohmmeter. I used a 1.5-
ma meter, 1,000-ohm resistor, and a
1.5-volt flashlight battery. Other me-
ters can be used by selecting a battery
and resistor which will cause the meter
to read full scale when the lamp socket
is shorted. A good lamp will cause the
meter to deflect to nearly full scale.

1.5MA 1K

R

CANDELABRA SOCKET

Separate screw and bayonet sockets
can be wired in parallel or you can use
a candelabra socket of the type used
for 117-volt pilot and Christmas tree
lamps. This type of socket will take
screw- and bayonet-type pilot lamps.—
W. H. Leitch -

MICROPHONE COVER
Unused microphones are easily
damaged by dust or dampness. Protect
them with a double layer of Reynolds
Wrap or similar metal foil.—Freda
Scott
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BUILD 15 RADIOS...0nly $147

MODEL TR — New deluxe rim drive, 2 pole
phonomotor for 78, 33% and 45 R.P.M. records.
Ingenious turret-type speed change mechanism
results in unsurpassed performance and depend-
ability. Uses standard narrow flange turntable,

General Industries’ /%«/ Deluxe
3-SPEED PHONOMOTOR

Now . . . in answer to the tremendous demand for a
manual version of the popular GI turret model 3-speed
record changer motor, General Industries presents the
new Model TR. Truly the last word in compact 3-speed
phonomotors, the Model TR is designed for use in the
finest phonographs and radio-combinations.

In addition to the Model TR, General Industries will
continue to offer the ever-popular Model TS, 3-speed
neoprene belt-driven model for both manual and
record-changer use.

Today, as always, General Industries leads the field with
the only complete line of phonomotors for every record-
playing requirement. Write, wire or phone for the latest
General Industries catalog containing specifications
and description of the full GI Smooth Power lineup.

The GENERAL
DEPARTMENT C o

INDUSTRIES Co.
ELYRIA, OHIO

e ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY
e NO ADDITIONAL PARTS NEEDED
e EXCELLENT BACKGROUND FOR TELEVISION

The PROGRESSIVE RADIO EDU-KIT will heln you, if you
want an EDUCATIONAL AND INTERESTING HOBBY," if you want
to get inte a WELL-PAYING BUS NESS, or if you want to INCREASE

KNOWLEDGE OF RAD

bsolutely no know!edge of radio is necessary. The PRO-
GRESSIVE RADIO EDU-KIT is_the product of many years of teaching
and engineering experience, The detailed instructions and quizzes
are clearly written and lllustrned so that they can be understood by
anyone between the ages of 1 nd 80.

The PROGRESSIVE RADIO EDU-KIT is not_merely a collection
of radio parts accompanied by a radio diagram, T 1S PRACTICALLY
A _RADIO COURSE, offered at a mere fraction of its real value. You
will be taught to build radios in a progressive manner, First, you will
build a very simple 1-tube receiver. The next set is a little more
advanced, Gradually you will find yourself constructing, elaborate radio
sets, and doing work like a professional radio technician. Every part is illus-
trated. EVERY STEP INVOLVED IN_ BUILDING THESE SETS HAS BEEN
CAREFULLY PLANNED. YOU CANNOT MAKE A MISTAKE.

Each_of the 15 radios you will build operates on 0-120 volts,
AC or DC. These sets have been designed to teach you the PRINcIPLEs OoF
RADIO. Therefore, you will build a variety of circuits, The PROGRESSIVE
RADIO EDU-KIT is EXCELLENT FOR LEARNING THE PRINCIPLES OF RECEIVER, TRANSMITTER, AND AMPLI-
FIER DESIGN. It is used in many Radio Schools and Colleges in U.$.A. and abroad. it is used by the Veterans
Administration for veteran training,

Quizzes are provided as pir; of the PROGRESSIVE .nADIO EDU KIT They will be corrected by our

staff ot ne extra cost.
ELECTRICAL AND RADIO TESTER EL?CTRIC SOLDERING IRON

FREE 1950 EXTRAS: GNMENT

0oL
SP OOLEOE ROSIN CORE SOLDER

GEN S HI IN RADIO-TV cCi.UuB
ORDER YOUR PROGRESSIVE RADIO KIT TODAY, OR SEND F R FREE “KIT KATALOG"

& DREPAID ON CASH ORDERS. 0.0.D. ORDERS AOCEPTED IN U
PROGRESSIVE EI.EGTRONIOS ¢0., 497 Union Ave., Dept. RE-18, Brooklyn 11, New York
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you don’t have to be
scofch
to know

BRAND NEW INDIVIDUAI.I.Y
IMMEDIATE TUBES CARTONED
DELIVERY GUARANTEED

SPECIAL QUANTITY DISCOUNT OFFER. Order 25 or
rlglorr? ?ssorted Tubes and Deduct 5¢ from the Price of
ach Tu

15 E 1u4q 5Y4 Sz4
¢ Ea. ius 523 GABS
2c34 2A8 6A6 B4
1626 287 AES 6BF6
£1148 25-45 A8 618
387 ACS 6Q7
194 Ea 6AB4 AD7 W
¢ . 6ATE ALS 65L7
V99 6BAG AQS 6US
x99 6BE6 ARS 6v?
68J6 AUS 6Y6
29¢ Ea. 6D7 86 7a5
£3¢ Ea, | gp7 6B7 7A6
12A6 6G6 B8 7A7
12FS 6H6 HE 75
36 615 cs 7E7
954 617 c7 7F7
958 6KS 606 THT
956 6K7 E7 7L7
957 6P5 F IN7
6SFS F 7qQ7
39¢ Ea. | esf7 K6 757
6557 K8 v7
A3 6SR7 L 14A7
v 6VS S$C7 14Q7
2A6 6XS 5J7 14R7
2A7 12AU6 6T 22
X2 12F5 V! 2525
Cq 125F7 A4 35L6
Ng) 12547 86 soLe
SD7 12SR7 ES 70L7
3'.;7 1213 7K7 82
6 7Y4
X4 31 12AT6
2A8 3217 12AV6 69¢ Ea.
215 34 12BA6 iLAG
237 3524 12BE6 1LA6
K7 38 125FS iLea
12K8 a1 128G7 1LCS
Q7 43 125K7 i1LC6
125H7 46 12517 iLDS
L 53 125N7 1LE3
2576 56 12sq7 1LNS
.G, 38 1486 2A3
2 80 14H7 g::;
aT8
5/51 e SABY
9/44 50 Ea' 35&5 6AGS
7 A 35Wa 68Q6
6 Bap 35va 6CB6
7 c6 3525 6ES
78 7 2526 616
-] a4z 6R6
VRS53 D7 2. 767
Ballast pg 7 12AT7
b | i a2 A
SORS X
Tubes £s s0cs 355
BK30D soveé
BKa9B gg s9 11726
58 s 71A
BKV51D) e s 89¢ Ea.
28 16 84 183
K438 A iLH
L4z LL) H
ta2p PS 11723 6AC7
528 i ti
154 6SN7
Eira 158 59¢ Ea. 30A5
v
5o Ea. | 3 ves 17y
_45¢ Ea. 4a6 1HS 99¢ Ea.
IR 5T4 iTa
185 swa 3s08 G6
178 5Y3 ua 19BG6

MINIMUM ORDER $2.50. Send 25075 deposit for all
C.0.D. shipments. Inciude sufficient postage, excess
will be refunded. Orders without postage will be
uhipped express collect. All prices F.0.B. New York

NEW 1950 SENCO
RECEIVING TUBE

BASING DIAGRAM
CHART

Over 230 Basing Diagrams, covering 600 Tube
Types. Invaluable to the Service Technician
and Amaoteur. This is Senco's way of saying
thank you to old customers and new ones.

NOTHING TO BUY--FILL (N COUPON--MAIL TODAY!

SAVE .AT s Nco

SENCO RADIO. INC., DeJ:f. X
73 West Broadway New York 7, N. Y.

Radia Men Who

— Question Box

D.C.-OPERATED BOOSTER AMPLIFIER

? Please print a diagram of a
booster amplifier delivering approxi-
mately 10 watts when operated from a
115-volt d.c. source. The input will be
1 watt into 500 ohms, and the output

1,000-ohm load to the plates of the
tubes when connected across the 50-
ohm tap. If you have several 16-ohm
speakers, then two of them can be con-
nected in paralle]l across a 24-ohm tap.

50L6 (s) 5 ]
«r ~ 7
20’2‘” 2 ﬁmw .
ISWATT
220 / 220 / OUT TRANS
500
500.LINE TO P- PGRIDS .
|00T25v 2:3Ka PP
500 INPUT s —
25/10W
50 /10W EACH
220 @/ 220 /
w7 A &7 A Ji7 a
20/ 2w 2072w $20/2W |
— B-I0H/300MA
=== OR MORE
el l
TZO/I.’)OV T

impedance should be 16 ohms. Can I
use six 50L6’s in push-pull parallel?—
R.G.F., Hemlock, Texas

A, This amplifier should meet your
specifications. The plate-to-plate load
impedance is in the order of 1,000
ohms. It being hard to find a suitable
output transformer with a primary
impedance this low, a standard 15-watt
output transformer with a 3,000-ohm
center tapped primary and multitap
secondary is specified.

A 16-ohm speaker or two series-con-
nected 8-ohm speakers will reflect a

SIMPLE SUPERHET

?  Please prepare a diagram of an
a.c. superhet receiver using a 6SA7,
6SQ7, 6K6-GT, and a power supply.
This set is to be used for local recep-
tion, and I do not believe that I'll need
a separate i.f. stage.—J. E. G., Winter
Garden, Fla.

A. The circuit has been prepared to
your specifications. We recommend that
you use a high-gain i.f. transformer.
The best bet is to purchase one having
powdered-iron cores and ceramic or air

6SA7

Similarly, three can be connected in
parallel across a 16-ohm tap or in series
across a 150-ohm tap.

The input transformer should be de-
signed to couple a 500-ohm line to push-
pull grids and be rated at 1 watt or
more.

Heaters in each pair of tubes are
connected in series with a dropping re-
sistor. The resistor should be adjusted
for a 50-volt drop across the heater in
each tube. All grounds should be in-
sulated from the chassis to avoid shock
hazard. Allow air to circulate to keep
the tubes and resistors cool.

USES FEW TUBES

trimmers. If space permits, select a
large size transformer rather than a
midget. Having only one i.f. and one
r.f. transformer, the selectivity of the
set will suffer in strong-signal areas.
The tuning capacitor should have 365
unf per section. The oscillator coil
should be designed for use with a
6SA7 or similar tube. The oscillator
padder capacitor will probably be 350
or 400 uuf; however, follow the coil

A small set like this is a nice gift
for a child or it can be used as an
extra radio for any room in the
house or easily carried on a trip.

www americanradiohistorv com

manufacturer’s instructions for best
results.
6SQ7 6K6-GT
6] ,07_-‘ 3 %llglﬂ
\ .|
2 5 4 x
/ i 7-7.6Ka
I 25
3 amk [ 2 F
8 25V
d 4104,00
§ 4500
ISME3 27K =
i . 15K
e
6X4 OR 6x5 W
NV [IE6avzA B
IITVAC
e
20-IL450v
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Question Box | 67

DIODE DETECTORS
? Why must the diode load resistor
of a diode detector have a high value?
—C. W. B., Washington, D.C.

I9”
A. The diagram shows the basic diode RANSVISION K I |

detector circuit. Each positive half of
the input cycles produces a positive
voltage pulse across the diode Joad re-
sistor R and filter capacitor C n paral-
lel. C charges to a value equal to the
peak signal voltage minus the drop

L=
SIGNAL IN g DIODE DETECTOR

ANYONE can eas-

R ily assemble the
& famous Transvision

| Kit. No technical

AF OUT I s knowledge or instru-

ments required. In-
struction sheet is sim-
ple (each part is
packaged and num-
bered). ALL IF'S are
wired and pre-funed.

across the diode. R must be much larger
than the reactance of C at the signal
frequency, yet must be considerably
smaller than the reactance of C at
audio frequencies. Therefore, if C is

COMPLETE LINE: TV _only ("A" line). Also TV-and-FM Radio

too large, or R too low, high frequency ("D" line). 12V4,”, 16”, 19". Choice of tuners includes famous NOTE: Kit comes
response will suffer. DuMont Inputuner. complete with all parts

The efficiency of the diode detector *%PICTURE TUBES—16” and 19” except picture fube.
depends directly on the ratio of the *Ask for our NEW LOW PRICES!

load resistance to the diode plate

resistance, so the load resistance should WIRED TV CHASSIS

be made as large as the a.f. and r.f.
frequencies will allow for best

INSTRUMENTS

and PARTS

efficiency. Completely Wired and | | Transvision FIELD
The tuned circuit feeding the di o
hb d'd b .ng Sl(}de Transvision ‘'A'* Chassis (TV I I STRENGTH METER
may be consi ered as being paralle ed only) comes completely wired, | | Improves installations;
by a resistance cqual fo approximately | | Sl dulgmeder irige cleo | [

. Therefore, R should be as hig reception, 23 tubes, AFC, AGC. ode -1, complete
as practical to keep the power (E?/R) Wired-in phono plug, Picture I l with tubes... .. .net $79.00
b bed by the detect 1 tube and speaker not included. | [Eil] (o) B=f | ] | ~wwe=—eaa e

absorbed by the detector low. Transvision ‘'D’* Chassis {TV- | .
:‘nd-’FAIl Ra’dio) has famous Du- | — I Transvision
on nputruner. L
SHORTWAVE CONVERTER PRICES 160 TV Chassi | Newly styled comprete line of 1 REMOTE CONTROL
9  Please design a converter to cover (“A" line) ot $115.00 beautiful hand-rubbed cobi- | UNIT—for any TV set!
. g ¢ 19" TV Chaseis ne . | nets for 19” and 167 TV Chassis | - ‘Chairside’ control for greater TV
18 to 81 me when used with an a.c _TV ’_WSS'S or Kits. Also CONVERSION enjoyment. Transvision’s Remote
receiver tuned to 550 k. If de- (A" line) ... net 122.00% | CABINETS to convert any | i Siauons. reRulses wurhs set
: ne C. you can ce- * Picture tube and small screen set to a giant 16” Ot
sign the converter to tune over a wider Speaker are extra. | or 19” size. | NEW LOW PRICE.Net $69.00
range while usiny standard compo- All prices are F,O.B. New Rochelle, N. Y. . . . Texas and West Coast slightly higher.
nents, please do so.—A. E., Forest TRANSVISION, INC., Dept. RE, NEW ROCHELLE, N. Y.
Hills, N. Y Branches: Calif., 8572 Santa Monica Blvd., Los Angeles: 3471 California St., San Francisco . . . Dela., 4 E. 15th
Y ° St., Wilmington . . . Hl., 4834 8. Ashland Ave., Chicago . .. Md., 1812 N. Charles 8t., Baltimore . . . Mass., 89
'ﬁrlemxtmt St., B?stonl. g .LNi 1., 601\TBma](11 St., Newark . .. N. g’.'. 1433 Edng. lL.l (‘:!'ant ({-ll'waly. ?rorrzx;Flel‘T‘-ul
. listde Ave.. | , L. I; 622 N, ® St., Sy io, 2001 Eucli ve., Clevi 5 T,
A. If you use Miller type E-727-A and St..s(‘(oelum‘b(:]l)s l.la.m.a e L Viroad St Philadelpnia; 620 Grant St., gl o Fexas. 700 Com.
s 0 3 3 merce 8t., Dallas.
E-727-C coils or their equivalents in the ALSO ASK YOUR RADIO PARTS JOBBER! Representatives: Apply now for avallable ferritories.

antenna and oscillator circuits, respec-

tively, the tuning range of the con- WFHE for Fofders on fampfete TRAHSVIIION Ifﬂﬂ

verter will be approximately 13 to 36
NEW! , Low Cof SIX TUBE SUPER

0 ANT & 6ND o High-Efficiency Three Gang Condenser

= “CLOVER-V-BEAM” ||| s33.30

Fasov For Indoor or Outdoor Installations

.'LEOKC CONV TRANS

B Crowe Panel
33 __ I T — Kit Included

6
O
3 l
/ -
Lo 35uuf~———"  "BANDSPREAD =

1515t .
me. The oscillator coil is designed for

use with a 456-ke i.f. and no oscillator Model 2808

padder is used. However, if the con- Better Primary and Secondary

verter must work into the equivalent Area Reception.

of a 550-ke i.f. system a padder will :
probably be necessary. A .03-uf capaci- b . Panel kit to fit most all makes (Please specify
tor is shown. Tt may be necessary o | [ See Your Tehor Disibutor or Weiter | || T 0y Rl Walbia ™ oo™
experiment wi e size of this capaci- ) N °

tor to insure tracking. A 15-uuf capaci- TELREX, INC. Bill Sution’s

tor is across the oscillator tuning DEPT. S ASBURY PARK, N. J. S5th ot C Wholesale Elecir:ni’csworm Te
capacitor for bandspread. T R P O S e S e o Tommeree - S

"AUGUST, 1950
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MOST POPULAR RADIO & TV TUBES

STANDARD BRANDS . .. AT LOW PRICES
0z4 6X56T

T1ASGT .....

5U4G ........ .69 12Q76T ...... 69 |
5V4G ......... .98 12SA76T ..... 59 l
5w4 ......... .79 12SF5 ........ .69
5Y3GT ....... 59 || vasrr LIl 74|
5Y4G ........ 69 12867 ........ .86
¥ £ 5600000000 .67 12S8J76T ...... 69
Y 4 8880600000 1.29 12SK76T ...... .54
A7 .......... .69 125L7GT ...... .98
6A8GT ....... .79 12SN76T ..... .94
6BGS6G ....... 1.97 35W4 ........ .39
6BH6 ......... .89 35Y4 ......... .59
6BQSGT ...... 1.67 3523 ......... .69
6C4 .......... .29 35Z4GT ...... .49
6C6 .......... .54 35Z5GT ....... .39
6CD6G ....... 2.89 36 ... .59
6D6 .......... .54 k 7 2 .59
6E5 .......... .79 38 ... .69
6F56T ........ .69 39 ... 49
6F6GT ........ .69 41 . .79
666G ........ .78 4 2 Ty .69
6H6GT ....... .49 43 ... .69
6J5GT ........ .59 45 ........... .69
6J6 .......... .94 45Z3 ......... 69
6J7GT ........ .76 4525 ......... .69
6K6GT ........ .69 46 ... .64
6K7GT ........ .64 47 .. .78
6L6G ......... 1.24 50A5 ......... .74
6N7GT ....... 1.7 5085 ......... .59
6PSGT ....... 1.17 50L6GT ....... .59
6Q76T ....... -69 50X6 ......... .98
6SATGT ...... .54 50Y6GT ...... .74
6SC7 ......... 69 70L7G6T ... 1.67
6SFS5GT ....... .64 75 o.... .69
6SF7 ......... .89 7% ... .49
6SG7 ......... .89 77 . .59
6SH7 ......... .98 78 .59
6SJ7GT ....... .64 80 ....... .39
8SK7GT ...... -54 17L76T ...... 1.39
6SLTGT ....... -86 1I7N7GT ... ... 1.39
6SN7GT ...... -69 N7PIGT ...... 1.39
65Q76T ...... -49 M723 ........ .59
6587 -59 117Z66T ...... .79
6US -36 VRIOS ....... . .49
V66T VRI50 ........ 69
BROOKS RADIO DIST. CORP.
80 VESEY ST., DEPT. A, NEW YORK 7, N. Y.

GYROPHONIC PROJECTOR

Electronic organ tone deficiencies
are generaily attributed to the inability
of the loudspeaker to provide the
“mass” effect of a pipe organ or or-
chestra. To make the electronic organ
sound less ‘“‘electronic,” the Allen Or-
gan Company has developed a “Gyro-
phonic Projector,” shown in the photo,
which has in its speaker housing a ro-
tating baffle on which are mounted two
25-watt speakers.

The rotating speakers provide tone
dispersion similar to that of a pipe or-
gan when several pipes are speaking at
once if a single key is depressed. The
Doppler effect of the rotation also gives
the tone a certain indefiniteness of pitch
similar to that of an organ or a large
orchestra or choir.

The baffle can be rotated at three
basic speeds. The lowest speed adds a
singing quality as that of an organ or
orchestra. The second speed produces a
desirable celeste quality, and the third
speed gives an acoustic tremulant that
is superior to an electronically-pro-
duced vibrato.

Electronic organs sometimes have
more than one tone generator for a
given tone to produce the ensemble ef-
fect of an orchestra. The Gyrophonic
Projector gives the effect of doubling
or tripling the number of tone sources.

STUDENTS DEMONSTRATE TV

WOI-TV, at Iowa State College be-
came the nation’s first educational
television station when it began opera-
tion in February. The station marks a
step forward in the 27-year-old devel-
opment of educational broadcasting
which has made Iowa State College a
leader in the field with the most mod-
ern and best-equipped broadcast facili-
ties of any college in the country.

WOI-TV broadcasts programs for
schools in the afternoons and general
programs in the evenings each week-
day. The station serves an area of
more than 55 miles in radius with a
population of about 600,000 people in
six major Iowa cities. The transmitter
operates on channel 4 with a radiated
output of 13.6 kw.

The television project has been under
study since 1945, when Dr. Charles E.
Friley, president of the institution, ap-
pointed a committee to appraise the
future roles of television and FM

www.americanradiohistorv.com

broadcasting for the school. The col-
lege has long been mindful of the
major role which WOI, the AM station
at the college has played in off-campus
activities.

As a result of the study, FCC per-
mission to construct and operate a new
FM station and a new TV station were
applied for. When the permission was
granted, the college became the first
educational institution with permission
to operate its own TV facilities. At
present, Iowa State is the only college
or university equipped to operate on
all three of the modern broadcast
media.

Video programs will be designed to
serve the special and general interests
of Iowa farmers, homemakers, schools,
and adult education groups. Operation
plans stipulate programming in three
phases to provide maximum initial
service at least cost.

In its first phase, WOI-TV will
transmit all programs on film and slide
projectors, making use of a 16-mm film
crew and rapid developer devices for
local programming. The second phase
will begin with the purchase of a
mobile television unit and a field cam-
era which can be used for live broad-
casts of remote sports events, meetings,
classroom demonstrations, and labora-
tory activities. The last phase will be
the construction of television studios
for live studio broadcasts.

In addition to providing programs to
entertain and educate the public, WOI-
TV will use its facilities to train young
television engineers and program pro-
ducers. Another area of activity will be
research studies to determine the effect
of television broadcasts and to find
new techniques and methods in
broadcasting.

Radio Thicty-Five Dears Ago

In @Gernsback Publications

HUGO GERNSBACK
Founder

Modern Eleetrles
Electrieal Exnorlmonur 1913
Radio News............ 1919
Sciones & Immllln 920
alevl:no ......... 1927

Craft. ...... 1929
Short-Wave crlﬂ . 1930
Telovision News............... ... 1931
Wireless Auoelatlon of Amerlea........ 1908

Some of the larger libraries still have copies of ELEU-
TRICAL EXPERIMENTER on file for interested readers.

AUGUST, 1916 ELECTRICAL
EXPERIMENTER

Radio in N.Y. Police Preparedness

The Vacuum Detector and How It
Works, by H. W. Secor

New Radio Telephone Transmitter

Modern Radio Receiving Apparatus,
by Samuel Cohen

A 100 K.W. Radio Frequency Alter-
nator

Long Distance Receiving With the
Audion Heterodyne, by A. S. Blatter-
man, B.Sc.

Sending on a Short Wave, by R. H.
Soster

Novel Detector Stand, by Harold S.
Duey

A Small Panel Type Radio Transmit-
ter, by M. B. Sleeper

Making a Hughes Induction Balance.

RADIO-ELECTRONICS for
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SERVICE FOR FREDDIE

Funds are still pouring in for the
Service to Freddie fund. Freddie, as
readers will remember from the June
issue (page 86) is the 2-year-old son
of Herschel Thomason, Arkansas radio
service technician, who was born with-
out either arms or legs.

As reported in our July issue, Fred-
die has already been fitted with pre-
liminary legs, which will have to be
changed from year to year as he grows
up. He is now beginning to use his
artificial legs, but it will be many
agonizing years before he can be re-
habilitated to use first his legs, second
his arms which are to be fitted later.
This is a long uphill fight and a very
expensive one.

Readers of RaDPI0-ELECTRONICS have
joined together to help Freddie over-
come this great handicap. To date
June 22, $1536.00 has been collected to
supply him with artificial limbs.

No contribution is too large or too
small in this campaign to help Freddie.
Make all checks, money orders, ete.,
payable to Herschel Thomason. Ad-
dress all letters to:

Help-Freddie-Walk-Fund
% RADIO-ELECTRONICS
25 West Broadway

New York 7, N. Y.

Balance as of May 29........$1057.50
New Contributions........... $478.50

Anonymous—Long Beach, Calif, $1.00
Anonymous—New York, N.Y 1.00
Anonymous—Portland. Oregon .00
Anonymous—Hampto -00
James H. Baskervllle—Amltyvme, N.Y. .00
Bill’s Radio Service—Minnesota Lake, Minn, -00
D, R. Bittan Company—New York, N.Y. 15.00
H. Blxby—Collins, N.Y. 1.00
H. A, Black—Jersey City, N

Bian.” The Radio Man, Inc.—New York, 5.

J. Harold Brownell—Pointe Du Bois. Manlwha. Canada 5.00
Edwin F. Buckminster—Vineland, N.J. 2.00

Buck's Radio & Television—Hempstead, N.Y.

10.00
Grant W. Canfield—Monrovia, Calif. .00
Juan Carranza—Monterrey, N.L., Mexico .00
W. I. Cochran—Cleveland, Ohio’ .00
Joseph Cohen—Los Angeles, Calif. .00
John L. Coo er—Petal Miss. .00
Eugene F ell—_New Brunswick, 00

Leslie M. De Voe Co.. —Indlanapolis. Ind. 10.00
De Wald Radio Mfg. Corp.—Long Island City, N.Y. 20,00
KEmerson Radio and Phonograph Corp.—N.Y, 50.00
obert Farmer—Quincy., .00
udson W. Foster—Sauquoit, N.Y. .00
. F. Freeman—Oxnard, Cal -00
Joaqu uin A. Garcia—Rio Piedras, P.R. .00
Frank Gattie—San Bernardh‘xo. Calif. 10.00
ohn Gifford—Port Chester, N.Y. .00
Albert M. (‘rassxe—Cohasset Mass. 00
Haines Radio Service—Washington, DC -00
E. R. Hall—Miami, Fla, 00
Mrs Bruce W, Harris—Dallas, Texas .00
C. Jacobson—-clarkswn. ‘Wash. .00
John—ﬂeneca 8.C. .00
Morris Josenh—Philadelphia, Pa. .00

IE
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TUBE—
OHM—

NEW CAPACITY—
TESTER!

MODEL
202

*Tests all tubes
including Noval
& sub-miniatures!

* Standard

emis-

sion methed gives
easy, directread-
ing!
* Completely flexible switching arrange-
ment.
* Line Yoltage Control.
* Checks shorts & leakages.

= Checks resistance to 4 megs.
* Checks capacity from .01 to | Mid.
* Checks condenser leakage to
| meg ohm.
* Individual sockets for every type
tube base.
* Built-in roll chart.
* Tests tubes from .75 volts to
117 filament volts.
Complete in stordy, hand-rubbed 544 50
portable oak case with carrymg
handle, ONLY ... ..,
Add $6.00 for 220V operahon

® om o& o= om

. =
Export Dept., 303 W, 42nd St., N.Y.C.

Write Dept. B-8 for Free Catalog
Gives More Measurement
W
ELECTRONIC
M || L MEASUREMENTS CORP.

Guaranteed, Brand New, Indi-
vidual Cartons! Deduct Sc from
the price of each tube when
ordering any 20!
645 a7 2A3 35W4
30¢ ea. |8is 76 285 2
1F4 K6 78 523
1G4 R7 80 6A6 58¢ ea.
387 SA7 85 6AGS 8
6Ca SH7 11723 6AVE z4
1246 ST, 2051 gces ]
9744 )
=Ll 4 45¢ ea. [exy as
38¢ ea. s$Q7 72 6K8 25G7
5v4
3525 YSGT  liua az
6Vve sva 65C7 08
axz by svag 567 4%
A7
42¢ ea. |EX3 it Thar VRiS0
105 Y6G 7
HH e gshr (782 69¢ ea.
185 zBa6 | 22460 7E6 ACT
1us 28e6 |32V 7F7 3
504G asa7 |23 7F8 ¥
s 1Y (G, e 3[R
6AT6 Zexy |d9¢ea. 197, et
8848 2507 |3asS lang
8 25 B
6BEE 25R7 |1cs 14Q7 89¢ ea.
3 26 iLHe 2528 6ES
6HE 27 105 6L6
SPEAKERS Mackers

New Low Prices
Bl/o”PM .68

ELECTROLYTIC
TUBULAR
CONDENSERS

Fresh Stock! With

CD, Type EDL.

20 x 20—150 V.
40 x 40-150 V.
50 x 30—150 V.

39¢ ea.

Any Asgortment!
10 for $3.80

AC LINE CORDS

7 ft. Molded bake-
lite plu~. . 12cea,
10 for $1.10

6 ft. Reenforced

10 for $1.25

VOLUME
CONTROLS
Standard
Brandswith
switeh &
long shaft!

1 mezohm
34¢
10 for $3 00

Minimum

CULAR!!

6V6 mes.
Sec. Taps 4. 8, 15.
250 & 500 _ohms.
Shiciaea. 89C €a.

"PAPER TUBULAR
ENSERS

800. . .Sc
1c ea, in
any asst. of 20!

ANTENNA LOOP, 4
terminal, t!'%;‘ AC/DC,

. @
DEDUCT!

Btry. portables &
small receivers. Ex-
tra powerful .ea. 12¢
FILTER CHOKE, 3/1”
%tack. 5 henries @

QOutput . ...ea. 48¢c
ROTARY SWITCH,
Standard Brand, 2-
5-position.
for

band-
switches, 34" shaft—

ea, 29¢

SWEDGAL RADIO,

96 Warren St.,,

Value per Dollari
= 473 BRODME STREET, NEW YORK 13, N. Y, ==

Dept. E-6,
COrtlandt 7

7-6753

INC.

New York 7, N. Y.

Mortnn B. Kahn, Transmitter Equipment Mfg. Co.,

Inc.—New Yorl 50.00
Samuél R. Kangas—Hurley, Wlsc. .00
y K. Kinglow—DaMas, Texas 5.00
Charles F. Knobl—Harrisburg, Pa. .00
& Mrs. Frederick W. oops—Asbury Park, N.J. .00
Mildred K. Krell—Tamaqua, Pa. .00
Casimer Kusak—Buﬂ'alo, N Y., .00
Frank Larke—Brookly: .00
Lewiston Radio Service—Lewiston. Idaho .00
Pierce F. Lohman—Harrisburg, .00
Thomas P. McCray—Fairmont, Va .00
Edward S. McEwuen—Weston, W.Va. 00
James E. McEwuen—Weston. W.Va, -00
George E. McNamara—Hawley, Pa, -00
McNamara—Bowman, N.C. .00
Malech Family—San Francisco, Calif. 5.00
Mr. & Mrs. Harry Marcus & Daughter Deborah—

New Yor N.Y. 5.00
Mr. & Mrs. John Margulis & Girls—Chicago Heights, o
1. E
Raymond May—McCall, Idaho .00
L. H. Meacham—Fairfield. lowa .00
A. Mohr—North Bergen, N.J. .00
Edwin D, Nuttall—Shreveport, La 5.00
Rorald & Janice Pederson—Queens Village. N.Y. .00
A. R. Peters—gt Louis, Mo. .00

lement C, Pitz—Spencer, Ohio

ohn Rae—Gary, Ind,

Les(er Reiss—New York, N Y

Rey—San

Dianna . Richard
Mrsg. Minnie L.

Diego, Cal
Ribal‘l Radio Service—'rurtle Creek. Pa,

s—Lodi, Calif,

adio Co.—Rochester, Minn.

Karen & S.anley Rogers—Mineola,

James A. Russe

Jr.—Lawrence, Va,

Perry S SaftiorNew Yo rk, N.Y.

Mabel Secoid & George P. Steiner—Cleveland,

Walter Soule—Framingham, Mass.

Lewis & M

W2K1C—Amsterdam,
Robert Weil—Alban:

Roy & Raymond Wesu‘ tt.—O t.ario. Oregon
Williams—Stockton,
willis Radio Service—North Bend ohlo
Zolin—Milwnukec.

Edward L.
Fred H.

erte Smith—San Francisco, Callf
Sparky's Radio Service—Hanover, Kansa:
Paul Stetzer—Fort Wayne, Ind.
Raymond Tkac—San Antonio, v;ll‘exas

Y.
C. R. Walt ers—Harri!bum‘, Pa.

Wisc.

NN
AOUNIN

N. Y.

=10
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e FOR BEST PICTURES -

Use THE BEST TWIN-LEAD

OBTAINABLE.

Ask for

).S.Cwire

MOST LEADING
DISTRIBUTORS
HAVE IT IN STOCK

MANUFACTURED BY

Dernsey Sgecialty Co. o urne raus, new JERSEY

300 ohm TELEVISION TRANSMISSION WIRE

Visit Us At The
Gleveland N.E.D.A.

National Gonvention
Booth No. 231
August 29-31, 1950

Gleveland Auditorium
Gleveland, Ohio

All Phones LitHe Falls
4-0784, 1404, 1405

Trade Show

at the

AUGUST, 1950

www americanradiohistorv com
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Aliscellany

Y% RPM ANTENNA
ROTATOR MOTOR

High torque, reversible motor
—operates directly from 110
Volt 60 cycle by use of con-
denser. Light weight, quiet
running, ruggedly bullt, posi-
tive stop, easily mounted.
Normally operates from 110 V.
400 cycle. Complete, with in-
. structions ........ New: $4.95
10 MFD 400 Volt Cond., $1.00; SPST Momentary
Switch, 35¢; DPDT Momentary Switch. 75¢; Resistor,
100 ohm 25 Watt, 50c; 4 Wire Cable, 5¢ per Ft. COM-
PLETE KIT OF PARTS: Motor, Cond., SPST Switch,
and Resistor $5.95

Car Shaver Motor

Use your electric shaver in your car. Dynamotor will
supply 110-120 Veolt DC approx. 15 Watts from 6 Volt
DC auto battery and will operate most types of AC-DC
shavers. Order No. RE-6250. Price—only $2.00

HAND TOOL MOTOR—12 Volt AC-DC 5600 RPM.
Size: 8%” L x 1%* D with splined shaft %* D x %°
L Price ...........c.ccoiiieeiiiiiis L.l $2.95

GASOLINE ENGINE GENERATORS:
HOMELITE Engine Generator—output 30 V. DC 50 amp.
(1500 W.) driven by 3 HP single cylinder two cycle air
cooled gas engine, rope or electric start. Used to charge
batteries or auxiliary light plant. Recondi-

tioned. No. REG-105 .................... =
DELCO Engine Generator—output 12 V. DC 750 Watt
driven by 2 HP one cylinder 4 cycle air cooled gas engine
with self starter, voltage regulator, output meter, and switch.
Used to charge batteries or auxiliary light 559 5
plant. Reconditioned. Order No. REG-106. . .

WHIP ANTENNA—MAST BASES, INSULATED:
MP-132—1" heavy coil spring, 2° insulator. Overall
length: 11%”". Wt. 2% 1bs. Price.............. $3.95
MP-22—Spring action direction of bracket. 4” x 6”
mounting. Price o $2.95
MAST SECTIONS FOR ABOVE BASES:
Tubular steel, copper coated, painted, 3 foot sections,
screw-1n type. MS-53 can be used to make any length.
MS-52-51-50-49 for taper. Any section......... 500 Ea.
Sections M8-54 or MS.55 (Larger than MS-53).75¢ Ea.
BAG BG.56 f/carrying 5 mast sections............. 50¢

TRANSFORMERS—110 Volit 60 cycie Primaries:
Sec. 12 V. 1 amp...$1.50 Sec. 24 V. 2 amps...$2.25
Sec. 24 V. 1 amp... 1.95 Sec. 24 V. .5 amp.....(.50
Sec. 36 V, 2.5 amps. 2,95 Sec. 24 V, 4% amps..3.95
Sec. 14-14 0or 28 V. T3 or 15 amps............... 4.95

BLOWER 115 Volt 80 cycle Blower, approx. 100 Cubic
Ft. Dis. 314" intake, 2” outlet. Motor size:
3% " x 3”. 1525 RPM. Complete with mounting bracket.
Gov’t. surplus. Brand New and Boxed. Order $7 95
No. RE-3604 ...............cocciiinnnnn.. b
FAN OR BLOWER MOTOR—110 Volts, 1550 RPM.
Motor size: 3” x 3. Shaft size: 3/16” x 17 $3.95
AC ELECTRIC MOTOR—110 V. 60 cycle ball bearing
motor, approX. 3500 RPM. 1/25 HP. Shaft size: 3/16”
X 5" Motor size: 7” x 4”. Ideal for models, fans, etc.
Converted from Govt. surplus. Only .............. $3.00

—_—
BC-223 TRANSMITTER and SPARE PARTS
30 Watt Transmitter with crystai or MO control on
four pre-selected channels, 2000 to 5250 KC., by use
of three plug-in coiis. Five Tubes: two 801 & three
46. With TU-17 Tuning Unit 2000 to 3000 SIg gs

$2.00

KC, and Cable, less mtg. New $24.95. Used:
OPERATING MANUAL for BC-223,............ 3
SPARE TUBE KIT for BC-223—Contains 5 spare tubes
in metal box. Price........................... $4.95
TUNING UNITS: TU-17—2 to 3 MC.; TU-18—3 to
4.5 MC.; TU-25—4.5 to 5.2 MC.
NEW: $3.50 Ea. USED: $2.50 Ea.
PE-125 VIBRATOR POWER SUPPLY for BC-223
Transmitter. 12/24 Volt input; output 500 Volt 150
MA. Price ...........ccciiiiiiina.... NEW: $9.95
MOUNTING for PE-125 ...................... 1.50
SPARE VIBRATOR & TUBE KIT. For PE-125—
Contains 2 spare tubes, 2 spare vibrators and fuses
in metal box. Price........................... $4.95
CABLE onlv—Transmitter to Power Supply... .. I.75

BC-645-A TRANSCEIVER
110 VOLT TRANSFORMER AND CHOKE

15 Tube Transceiver, ideal for conversion to 460 MC.
Citizens Band. Frequency coverage 435 to 500 MC.
With conversion instructions — New and
Boxed. BC-845-A ... oeeeonns o 20 $14.95
TRANSFORMER for BC-845-A—110 V, 60 cycle input;
output 400 V. 150 MA. after filter. 12, 9, and 6 V. AC.
4 amps and 5 V. 3 amps. No. RE-645

NEW TRANSFORMERS—CASED—

115 V.A.C. 60 CYCLE INPUT:
OUTPUT: 600-0-600 V.A.C. at 250 MA, 12 V.A.C. at 3
amps; 12 V.A.C. at 3 amps; and 5 V.A.C. at 3 amps. De-
signed for Army Surplus transmitters. No. RE-108 $7.75
OUTPUT: 250-0-250 V.A C. at 60 MA, 24 V.A.C, at .6
amps; 6.3 V.A.C. at .6 amps. Designed for Army Surplus
receivers. No. RE-109 .$3.50
NEW CHOKE—CASED: 13 Henries at 250 MA, filter
choke, 1500 V. insulation. No. RE-121............ $4.95

132 SOUTH MAIN 5T,
LIMA, OHIO

on-the-Spot with 2 OAK RIDGE

SYNCRO-SWEEP GENERATOR (Mg

The only unit of its kind in the world!
Completely trouble-shoots and tests Hori-
zontal and Vertical Linearity, Sync, Sweep
and High Voltage circuits of all TV sets—
in less than 8 minutes! Generates Vertical
and Horizontal Linearity Bars, and Vertical
and Horizontal Sync and Saw-tooth signals!
Shoots the trouble trigger-fast, "on-the-
nose'—entirely independent of station
operation! 53 x 4 x 2!4”. Complete
with leads, Dealer's Net $39.95.

TV-FM SIGNAL GENERATOR (e

“Lands" any signal failure from ANT to
CRT or SPKR with bull's-eye precision in 2
minutes flat! Has 4 separate tuning bands
& modulation output and attenuator. Com-
plete tester for RF, Osc, Mixer; Video &
Audio IF, 2nd Det and Amplifier; Sound &
Adjacent Picture Trap; and ANT Orienta-
tion & Sensitivity. Also is complete Marker
Generator. 5% x 4 x 2'/4”. Complete with
leads, Dealer's Net $29.95.

SUBSTITUTION TESTER (Model 101)—Substitutes for most-often-faulty ;:om-

ponents. Also acts as Audio Signal Tracer. Com
Net $16.25.

TV HIGH VOLTAGE TESTER
gglgle;sso-SOOV 0-15KV, 0-30KV. Supplied with speci

® With the Oak Ridge Miniatures in your tool-kit, you take your lab to the set?
You double your servicing time and earnings! Ask your jobber for them. Write

for your free Catalog T-E.

(Model 102)—Checks all hy in all TV sets.

jatures!
e e
EE T e
SYHCRE-SWERR A w

T "& 3

N m e -
- e
£ e e i i - H

oy
iR

plete with leads, Dealer's *National surveys
show 80% of all
TV troubles occur
in those circuits
for which Models .
104 and 103 are
specifically
designed.

al h-v lead, Dealer's Net

.y o 239 EAST 127 STREET, NEW YORK 35, N.Y
e;R OAK RIDGE PRODUCTS Manulociatieg Divivies of YIDED TELEWILION, (NG
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TV DX REPORTS

NOW that summer is with us, the
ionosphere is really bouncing those
TV signals around and we’ve received
a number of interesting reports from
dx-ers. Most of the reports include
KLEE-TV, that channel 2 station in
Houston, Texas, which seems to be
operating on a nation-wide basis.

Mr. A. W. Crowl, of Welsh, Louisi-
ana, has sent in a list of 21 dx recep-
tions made in the past year and a half
on his Air King, a 10-inch set with a
630TS-type chassis. He wuses one
booster at the set and a remotely con-
trolled booster at the antennas. The
antennas are a Vee-DX RD-13A and a
JFD double-stacked array cut near
channel 3. A relay changes from one
antenna to the other and a pair of 60-
cycle, 110-volt selsyns control the
booster as well as a rotating mecha-
nism for the Vee-DX antenna. The
antenna is 76 feet above the ground.

Besides KLEE-TV, some of the dx
receptions which Mr. Crowl had with
this setup are WBKB, channel 4, Chi-
cago; WMAR-TV, channel 2, Balti-
more; WJKB-TV, channel 2, Detroit;
WWJ-TV, channel 4, Detroit; WTCN-
TV, channel 4, Minneapolis; WBEN-
TV, channel 4, Buffalo; WCBS-TV,
channel 2, New York; and WFIL-TV,
channel 6, and WPTZ, channel 3,
Philadelphia.

One television dx viewer, Maurice
Dubreuil of Lavaltrie, Quebec, found
himself on the front page of the Sun-
day Section recently. La Patrie of
Montreal devoted the full page (plus
a long continuation) of the June 11
issue to his success in receiving Ameri-
can stations and holding “open house”
in the lobby of his hotel, so that the
inhabitants of this little town about 35
miles from Montreal are more familiar
with television than the residents of
Canada’s metropolis.

Main stations received are WRGB,
Schenectady, and WSYR, Syracuse,
though New York City and Boston
have also been received. Mr. Dubreuil,
an experienced radio technician and
amateur (VE2SV) constructed his
own receiver, to which he has since
added a pre-amplifier. His antenna is
the dipole-with-reflector type, and he
uses three bays, though he intends to
design a new antenna shortly. The
antenna is 62 feet high.

Rembert Pate of Clio, South Caro-
lina, also sent in a list of stations
which he received on his Hallicrafters
T-54. His antenna is a dipole stacked
array 42 feet high. In addition to
KLEE-TV, Mr. Pate received WTMJ,
channel 3, Milwaukee, WKY, channel
4, Oklahoma City; KEYT, channel 3,
Omaha; and WBAP-TV, channel 5,
Fort Worth.

Leon Kraitz of Portsmouth, Vir-
ginia, has an RCA model 9TC272-M
receiver and a 114-302A Amphenol
stacked array with which he has re-
ceived WOR-TV, channel 9, New York;
WCAU-TV, channel 10, Philadelphia;
WFIL-TV, channel 6, and WPTZ,
channel 3, Philadelphia; and last, but
not least, that Texas station.

RADIO-ELECTRONICS for
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TERRIFIC BUYS FOR SMART, SKEPTICAL BUYERS

ARMY AIRCRAFT
RECEIVER—
BC-946-B

Covers 520 Ke to 1500
Kc Broadcast Band. 6
Tubes: 3 —128K7, 1 —
128R7, 1 — 12A6, 1 —
12K8. Designed for
dynamotor operation;
can be easily converted
to 110 volt or 32 volt use. Two IF Stages.
Three-gang tuning con. BRAND NEW, in

sealed carton, with tubes and
$29:50

instruction manual, less

dynamotor ..........cecceeee
SMASH VALUES IN RADIO RECEIVERS
Used ew
BC-453 RCVR. .......... ce $21.95
BC-454 RCVR. .......... $4.95 7.95
BC-455 RCVR. .......... 6.95 9.95
BC-456 MOD. ........... L1.95 3.45
BC-457 XMTR. .......... 6.95 8.95
BC-458 XMTR. .......... 6.95 8.95
BC-459 XMTR. BE0000 MO R0 23.95
BC-696 ......cis0000.0. 14.95 24.95
BC-348 Receiver, New............. $149.50
BC-348 Receiver, Used, good

QB MW [ s o & osis/vimgFomtndis /o siores 129.00
BC-221. Freq. Meter, Exc. Cond.... 77.50
MN-26C Compass Rcvr, New..... 28.50

~ BC-645 XMTR RECEIVER
15 Tubes 435 To 500 MC

The electronic equipment
that saved many lives in
the war. Set can be modi-
fied to use for 2-way com-
munication, voice or code,
on following bands: ham
band 420-450 me, citizens
radio 460-470 me, fixed and
mobile 450-460 mc, television
experimental 470-500 me.
15 tubes (tubes alone worth

BRANDINEW! more than sale pricel):
4—TF1, 4—17HT, 2—TE§,

$16.95 2 6F6, 2—955 and 1—
each WE316A. Now covers 460

to 490 me. Brand new BC-645 with tubgs, ]_ess
power supply in factory carton. Shipping

weight 25 lbs.
PE-101C DYNAMOTOR for
above BC-645 . $2I95
UHF ANTENNA ASSY, for $
above BC-645 .......... ceae 2.45
SETCHEL-CARLSON
Beacon Radio Receiver
BC-1206-C
Receives A-N beam signals,
operates on 24-28 V DC.
5 Tubes: 3—14H7, 14R7,
28D7. Tunes 195 to 420 Ke.
Size 4"x4"x654” wide. 4 lbs.
In original carton.

Toed oo $6.75

FREQUENC"™
METER
CABINET

For BC-221 Series
freq. meters, BRAND
NEW! 3 compart-
ments., Massively
built. 1414 x1014x10%.
Value $20.00. Com-
plete with canvas
cover for both ends.
Yours

. $4.95

DC AMMETER
0-15 Amps

A terrific buy! 814" easy |
reading scale. 75 divisions.
Black plastic case 414"x
5%4"x214". Rubber covered
test clip leads plus black
metal carrying case with
hinged cover. Brand New. Wonderful for auto-
motive, battery charging, general test work.
Value $25. All yours for
ONY" o w50 i § P oo a

STROMBERG TELEPHONE
It's a real desk type carbon micro-
phone, with press-to-talk switch.
i Very massive construction, cord and
f plug included.

Excellent condition.
Specially priced ...... $3 95

1950

BUBBLE SEXTANT
COMPLETE

Terrific value for boat
owners ! Actually worth
$100 or more! Has il-
luminated averaging
dise for nighttime use.
Complete with carrying
case, recording dises,
fiash light with rheostat
for using sextant at
night, 2X telescope for faint stars, and Allen
wrench, Hurry! Only a few left!

GE THYRATRON FG-105

Brand New MERCURY RECTIFIER
Individually boxed in factory

sealed cartons. List Price $40 $1 1.95
your eost....coswscaviveanens each

While They Last!

For continuous rectifier and welder control
service. Tetrode type, indirectly heated cath-
ode; 10000 V peak, 10000 V peak inverse.
Av. Max. current 6.4 amps continuous, 2.4 to
4 amps welder control service.

MONEY SAVING VALUES!

CHECK EACH ONE

Headsets and Mikes

HS23 High Imp. Headset New.......
HS33 Low Imp. Headset New...,... 2
HS30 High Imp. Headset New......
HS30 High Imp. Headset Used.....
T17B. Mikes. New......c.oovveeinns
T17B. Mikes. Used ....coo0vnueeenns
T24 High Imp. Mike, New..........
T30 Breast Mike. New........c000nn
T45 (or Navy) Lip Mike New
CD307 Cord for headsets. New
WE Carbon Breast Mike. New......
PL55 Plug NeW....oovvvniennnnnn
PL68 Plug New....
TS18 Handsets New.
TS9 Handset..........

, Sensational Value!
' 80-Meter Receiver

RCA Model AVR-20-A LIM-

ITED QUANTITY! Original-

ly designed for Aircraft and
boats. Tunes 2300 to 6500 Ke. Perfect for 80
meter Ham work. Crystal controlled. Phone
and CW. Provision for low and high imped-
ance phones. Tubes used: 6B8, 6F17, 6S7, 6K8.
3-gang tuning cond. vernier tuning. Designed
for 6 volt operation. Easily converted to 110
volts AC. Less power supply. SENSATIONAL
GIVE-AWAY.

WITH TUBES............. $14.95

McElroy

Automatic
KEYER

For Xmtr keying or code practice. Has
photocell and sensitive relay. Variable speed
motor, 110V AC or DC. Complete with

1
2-117Z6 and 1-117L6 tubes,
your cost.......... .. $ 1 7-95
QUANTITY PRICES

Inquiries welcomed from institutions,
wholesalers, dealers, large users . . Phone,

writa, wire for anantitv prices.

Please include 25% Deposit with order—
Balance €.0.D. MINIMUM ORDER $3.00. All
Shipments F.0.B. Our Warehouse N.Y.C.

CENSINE MAJESTIC

G“"'G RADIO PARTS SERVICE

53 VESEY STREET - NEW YORK 7, N.Y.

www.americanradiohistorv.com

&

ARMY FIELD TELEPHONES

Type EE8—Talk as far as
17 miles. Dependable 2-
way communieation at
low cost. Ideal for home,
farm, field. Up to six
phones can be used on
one line. Each phone com-
plete with ringer. Orig-
inally cost govt.

$39.90 each. 512-95

Used, good
each

as new!

TERRIFIC VALUE

24-VOLT STORAGE

BATTERY, BRAND NEW
17 AMP. HRS.

Made by Deleco. 12
cells, heavy duty, very
rugged. Shipped dry,
uses standard sul-
phuric acid electrolyte.

VERY SPECIAL

1.7.95

“®

WILLARD 2-VOLT

STORAGE BATTERY

20 Ampere-Hours
Exact replacement for GE Mod-
el LB-530 portables—brand new.
5" high, 3%,” wide. 3" deep.

Each .....ovoe.. $1.95

" 7-PRONG 2.VOLT VIBRATOR
for portable and farm sets.
Replacement for GE LB530—

$1.65

GOULD 6-VOLT
STORAGE BATTERY
Navy Standard. Black Rub-
ber Case. BRAND NEW,

15 Amp. Hour
Rating ....... $6.95

WILLARD MIDGET
6V STORAGE BATTERY

3 amp hour rating. Trans-
parent plastic case. Brand
new. 364"x1134¢"x2%"” high.
Uses standard

lyte.

goirre  $2.65
1-QUART BOTTLE BATTERY ELECTROLYTE

Made by Willard, for above storage batteries,

1 at. sufficient for 2 two-volt cells. Hermeti-

cally sealed. SPECIAL. 1 25
[]

per gt. bottle.................

SCR-522

Very High Frequency

Transmitter-Receiver

COMPLETE WITH ALL
COMPONENTS

100-156MC, 4 channels.
XTAL-controlled, Ampli-
tude Modulated Voice. Elec-
trically tested.

Complete as

Sompleie,= _ $71.50

UHF ANTENNA ANS80-A
Suitable for 400 Mc citizens’ band,
fine for UHF experimenters, 514"
flat antenna rod, mounted on por-
celain base, with mounting plate

;nd dright angle feed through.
rand new. —
Special at.......... 49c 'g'

BC 605 INTERPHONE AMPLIFIER

Can be easily converted to an intercom. set—
ideal for office, home or factory.

NEW e etnrannann e $4.95
Like New......c.coveevitianinnnnnn ...$3.95

T-85/APT5 UHF TRANSMITTER

Operates over a fra. range of 300-1400 MCPC
with nominal output of from 10-30 watts.
Comes equipped with 110 V. 50 CPS filament
transformer ; blower: lecher wire test fred.
set and 8 tubes: 1—931A, 2—6ACT7, 2—6AGT,
1—6L6G, 2—829B and 1—3C22 (GL522 Oscil-
lator). Brand new in original box, oper-

ating spetructions. Mol §69,50
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l ZENITH CHASSIS 54647
If the volume control does not affect
| the audio output of the set, check to see
that the grid caps are on the correct
] tubes. The lead from the first i.f. trans-
former goes to the 6K7 and the shielded
|lead to the 6Q7. If the leads are re-
versed, you cannot regulate the volume.
| —William Gamboney

$ S

AVE: s s

RED HOT
SPECIALS

ANY ITEM 33¢

MIX 'EM UP—SAVE $ $ $

Buy 10-99 Assorted— Deduct 10%
Buy 100 Assorted — Deduct 20%

A.C.-D.C. RECEIVERS

’ Always check the heater voltage on
each tube in an a.c.-d.c. receiver when
tubes are burning out too frequently.
If one tube has a low-resistance heater,
the voltage drop across the other tubes
will be too high, reducing their life.
| Carefully check the oscillator tube. A
low-resistance heater may keep it from
oscillating or cause intermittent oper-
ation.—Peter J. Foradas

Discounts up to 86%

Midget 456 Ke, 134" sq. 3" tall,
HI-Q ceramic coils. Matched pairs.

72 B5G

PHILCO 446-1201 AND 48-1201
If these models hum on RADIO and not
| on PHONOGRAPH check the 15-uf ca-
| pacitors in the voltage-doubler circuit
| before looking elsewhere for the trou-

Input - . -

= VOLUME

s ble.—C. R. Lutz
~—  CONTROLS ||
; Discounts to 85% [ BELMONT CHASSIS 18DX21A
CENTRALAB, STACKPOLE, complete  with AND 7DX21

| These chassis include a dynamic
llimiter which was designed to reduce
noise and external interference. It was
later discovered that interference and
lnoise were not as objectionable as ex-
pected, and therefore the dynamic
limiter can be eliminated with an
increase in a.f. sensitivity of approxi-
mately three times.

attached switch. Ohms-10M-15M-25M-50M-
100M-250M-500M-2000M

CONDENSERS
Discounts to 78%

AEROVOX tubulars, type PRS. 2 FAST MOVERS.
20 MFD-250 VOLT 40 MFD-150 VOLT

INTERCOM & RADIO

(REMOVE

AT A

o

ANT

PRICE S =

THAT _‘ 4 QK

CAN!T TUNER |10t (TUBE4) BALLAST TUBE
BE BEAT C\ans ruse s

WHILE THEY LAST |

$2995

With 1 sub-station and

6 tube superhet—3 tube
intercom permits commu-
nication between radio-
master and up fo 4 sub-

REAR OF CHASSIS

Remove the 1,000-upf capacitor C116
from between terminal 2 of trans-

stations. n:.:hs::s::::m former T8 and pin 6 on the 19T8 tube.
Original cost $64.50 $3.95 each If it is not convenient to realign T8,
_________________ connect a 10-uuf capacitor from ter-
PUSHBACK minal 1 to terminal 2 on the trans-
WIRE former. This small capacitor compen-

sates for misalignment which resulted
with the removal of C116. The diagram
shows the location of the pertinent
components.—Service Bulletin, Belmont

25% below Mill Cost

1st class, Essex or Lenz. ALL SOLID tinned
doubl tton serve, waxed finish.

L el

10,000 ft. Radio Corp.
5 100 1'000 pvoduc'ﬁon
SIZE COLOR! foeot faet reel
22 Block-Brown .39 $379  S$3.65M TRUETONE TX D1990 AND D2987
20  White-Blue .49 4.49 3.95M Complaint: Horizontal sweep is not

stable or cannot be properly adjusted.

This trouble has been traced to two
causes. The 1,800-ohm resistor in the
plate circuit of the 12AU7 horizontal
multivibrator may change its value
enough to shift the natural frequency
of the oscillator outside the range of
the hold control.

Secondly, a 47-uuf capacitor C-89 in
the grid circuit of the horizontal multi-
vibrator may be open or may be 470
upuf. Replace this capacitor if its capac-
itance does not measure close to 47 uuf.
—Sidney S. Goodkin

é ORDER INSTRUCTIONS

Minimum order—$2.00. 25% deposit
with order required for all C.O.D, ship-

S menls. Be sure to include sufficient post-

Demand This age—excess will be refunded. Orders
Seal of Quality | ocaived without postage will be shipped
express collect. All prices F.O.B. Detroit,

Quantity and Export
Orders Solicited

AT.NAYTA
KRVIU suprLy &

ENGINEERING (CO., Inc.

B5 SELDEN AVE. DETROIT 1, MICH.
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WIDENING TV PICTURES
This scheme can be used to increase
the width of a picture on TV sets using
kickback power supplies. Disconnect
the lower end of the width coil from
the transformer and connect it to
position 1 of a four-position rotary

7—“{R ECT

HORIZ OUT TRANS
2,

HORIZ OUT " HORIZ DEFL cOIL
IE wornconr L soov
7
L AG Tos” 1ae 12
6BG6-G l' :

Ll L

switch. Connect the capacitors between
the switch points and the other end of
the width control as shown in the dia-
gram. The width of the picture in-
creases in steps as the switch is ad-
vanced.—Olaf W. Bailey -

ADMIRAL 20A1, 20BT and 21A1l

In areas where two adjacent chan-
nels may be received, the sound from
the lower may interfere with the pic-
ture on the upper channel. This type
of interference may be reduced or
eliminated by adding a sound trap to
the second video i.f. amplifier.

Obtain a sound trap (part number
72A 88-1) and remove two turns from
the coil at the end farthest from the
slug screw, then resolder the coil to
the lug. Do not remove the capacitor.
Clip the white lead and bare tinned

lead from the coil.
at é TOPIN 1-V304

TO R33

6AU6 7302
2ND VDED IF 25;3Mc

6AU6
3IRD VIDED IF

€307

SN TR = 1

Remove the cover from the video i.f.
strip and locate T302, the second video
if. transformer. Wind 1% turns (ap-
proximately 3 inches) of No. 24 or 26
insulated wire in a clockwise direction
around the small-diameter portion of
T302 at the end farthest from the slug
screw. Loop one end of the wire under
itself to hold the coil in place in a
manner similar to the coupling coil on
T301. Connect one end of the 1%-turn
loop to the ground connection on T802.

On some chassis, there is a 4-inch
hole between the second and third video
i.f. tubes. If the hole is not there, drill
one and insert the new trap. Connect
the black lead from the new trap to
ground and connect the loose end of the
1%-turn coupling coil to the other lug
on the trap.

Realign the video i.f. stages. Because
of the shape of the video i.f. curve, it
is difficult to set the new trap to 27.25

RADIO-ELECTRONICS for
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Technotes

HARD TO GET ITEMS

AT BIG SAVINGS TO YOU
AMAZING BLACK LIGHT

250-watt ultra-violet light

source. Makes fluorescent

articles glow in the dark.

Fits any lomp socket. For

upcrimcnhng, entertain-
ti

1

ing, unusual lighting effects.
SRR
A SAVING AT $1.95

LITTLE GIANT MAGNET

Lightwelght 4 oz. ALNICO per-
manent magnet. 134” x 11/;". Lifts
more than 20 TIMES ITS OWN%
WEIGHT! Ideal for hobbyists, ex-

perimenters. Shipping weight 3

Ibs.
e o, s $1.25 Ui

POWERFUL ALL PURPOSE MOTOR

Sturdy shaded pole A.C. induc-
tion motor. 15 wotts, 3000 rpm.
3"52"xl%"; 4 mounting studs;
4" shaft, 3/16” diometer; 110-
120 volfs. 50-60 cycles. 5
only. When geared down, this
vnit can operate an 18" turn-
table with a 200 Ib. dead
weight. Use it for fans, dis-
plays, timers and many other
practical purposes. Ship. wt.
2 Ibs.

ITEM NO. 147
UNUSUAL BUY

WATTHOUR METE

Leoding makes — com- "
pletely overhauled,
ready for service. 100-
110 volts, 80 cycles, 2-
wire A.C. Heavy metal
cose 8/, x &fy” x §”
Easy to instoll. Ship-
ping weight 14 Ibs.

ITEM NO. 33 53.95

NOwW ONLY

WESTERN ELECTRICBREAST MIKE

Lightweight | Ib. carbon micro-
phone. Aircraft type. Breastplate
mounting, adjustoble 2-way
swivel. Easily fastened straps. For
home broodcasts, communica-
tions etc. Complete with & foot
cord, hord rubber plug. Shera-
dized plote, non-rusting finish.
Ship. wt. 2 ibs.
ITEM NO. 152

NEW LOW PRICE 95¢

TELEPHONE TRANSMITTERS |

Genvine tronsmitters
mode by Kellogg,
Western Electric
Stromberg Corlson
Work on two dry cells
For P.A. systems, in
tercoms, other proc
ticol uses, Shipping
weight | Ib.

ITEM 160

REAL VALUE 51'95
250 POWER TELESCOPE LENS KIT

Moke your own high powered & ff. telescope!
Kit contains 3” diam., 75” focol length, ground

ond polished objective
4—-:-"""3_;{ iens and necessory eye

giocos. Magnifies 50x to
-T':-B 50x. Full instructions. |
) Ship. wt. | b

ITEM NO. 123
YOU SAVE AT

$2.45

HUDSON SPECIALTIES co.

40 West Broadway, Dept. RE-8-50

New York 7, N. Y.

I am enclosing full remittance for items circled below.
1] charges

i d it of $....... Ship balance C.0.D.
Ol B . “onoin $5:00.

D. ORDERS ACCEPTED gN.LV WITH 20% DEPOSIT

Circle 1tems wanted

a7 159 147 a3 123

]

]

[]

]

]

]

]

€.0.D. ]
INCLUDE SHIPPING CHARGES. 1
[}

]

]

]

]

]

]

]
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$1.95 I

| mc with a signal generator. Adjust the
slug in the trap for minimum inter-
I ference in the picture. Use a scope and
sweep generator to make sure the video
i.f. bandpass has not been affected by
the trap adjustment. The sketch shows
i the connections for the trap.—Admiral
Radio & Television Service Bulletin.

LEAKY 12JP4 C-R TUBES

|  Some 12JP4’s develop leakage be-
tween grid and cathode after several
months of operation. This condition
causes horizontal tearing and loss of
horizontal syne, which is not correct-
able by normal servicing methods. Sub-
stitute a new tube for a conclusive test.
The internal short can sometimes be

| removed or burned out by connecting

an induction-type spark coil between

| cathode and grid pins on the tube.— |

Service Dept., Transvision, Inc.

PHILCO A.C.-D.C. SETS
Distortion after the set has been on
for approximately 5 minutes can be
caused by a leaky coupling capacitor
or a shorted 50B5 output tube. Check

| the tube and capacitor because both

may be contributing to the trouble.—
A. O. Burden

TROUBLESHOOTING AUTO RADIOS

When an auto radio has a bad vibra-
tor and a replacement is not immedi-
ately available, checking the rest of

fzl gl

T
500V WINDING OF ANY PWR TRANS

T 3

the circuits must wait until a vibrator
is obtained. To save time in repairing
the set or preparing an estimate, re-
move the vibrator and connect the set
to the 6-volt supply or storage battery.
Using a standard 500-volt, center-
tapped power transformer, apply 250
volts to each plate of the rectifier tube
as shown in the diagram. This method
can be used for a dead vibrator or open
power transformer.—H. A. Blake

SILVERTONE 8117 and 8118

If these models start to fade after a

few months of service, look for a de-

fective antenna coupling capacitor. This

| is the .06-uf capacitor (C1 on the manu-

facturer’s service notes) mounted di-

rectly above the 7C6 power amplifier
tube.

The heat from the tube causes the
wax to melt and run out of the capaci-
tor, thus causing it to open. Replace
this capacitor and insert a sheet of as-
bestos between it and the tube. This
prevents a return of the trouble.

FLoyp A. ROBERTS,
Kearney, Neb.

(It is advisable to use a plastic
molded paper capacitor as a replace-
ment. This type is designed for high-
temperature service and is less likely
to cause trouble in this position.—
Editor)
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BUY TROUBLEPROCF TELEVISION

The 630 TV Will Work Where Others Fail!

P ——
Own the Television Set preferred by more
Radio and Television Engineers than any
other TV set ever madel The Advanced Classic
630 TV Chassis.

With the latest 1950 improvements the 630
TV will out-perform all other makes in every
way. The 30 plus tube circuit shauld not be
compared to the cheaply designed 24 tube
sets now being sold.

® Greater Brilliance

Assured by the new 14-16 KV power
supply

® Flicker-Free Reception

Assured by the new Keyed AGC cir-
cuit—no fading or tearing of the
picture due to oirplanes, noise, or
other interference.

® Greater Sensitivity

Assured by the new stondard Tuner,
which has a pentode RF amplifier and
acts like a built-in High Gain Televi-
sion Booster on all channels| The ad-
vanced 630 chassis will aperate where
most other sets fail, giving good per-
formance in fringe Areas, and in noisy
or weak locations.

® Larger—Clearer Pictures—for 16" or 19"

tubes
Assured by advanced circuits. Sufficient
drive is availoble to easily accommo-
date a 19 tube.

® Trouble-Free Performance

Assured by use of the finest materials
such as molded condensers, averrateq
resistors, RCA designed coils and trans-
formers, etc.

® RMA Guarantee

Free replacement of defective parts ar
tubes within 90 day period. Picture
tube guaranteed fully for an entire
yeor at no extra charge.

PRICE COMPLETE, LESS PICTURE

TUBE - oo vvveeeecannees $149.50

EXTRA CLEAR PICTURE
TUBES—Standard Brands
ONE YEAR GUARANTEE PRICE
Gloss 16 Black Face (round). ..... 39.50
Glass 16" Regular (round)........ 395
Glass 16" Rectangular (black). . .. 39.50

YOUR MONEY RETURNED IN FULL

If the New Regency Television Booster fails
to improve your felevision enjoyment; bring
your picture out of the snow and reduce
interference!
® Pysh-Pull Neutrolized triode design as-
sures high gain without adding snow.
® No external impedance matching devices
required.
@ Inductive tuning assures same high-gain
wide-band operation on all channels.
® Single knob tuning control.
@ Underwriters approved with 90 day
RMA guarantee
LOWEST Price ......... ony $17.61

HIGH GAIN X TELEVISION ANTENNAS
Covers chonnels 2 to 13 without separote
section. Constant non-varying center im-
pedance. Better than 12 Db front to bock
ratio. Can be used with 72, 150 or 300 ohm
line. Works well in weak areas and gives
a sharp conical beam. Price $4.95 each less
mast. Extra for 10 f1. mast $1.50
FRINGE AREA ANTENNAS

Stacked X Antennas for extra gain in fringe
areas including heavy 10 ft. mast.
PriCe. . oo ooveeeneeacneenas 2.95

WRITE FOR COMPLETE CATALOG C-8

RADIO DEALERS SUPPLY GO.

I54 Greenwich St. New York 6, New York
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“You are in business to make money
—so are we. If you don't, we won't
either, because you are not going to
buy our speaker.

“That's why we're selfishly inter-
ested in building speakers on which
you can make a profit!

“Can a serviceman make money and
build his business by installing inferior
replacement speakers?

“Suppose you install a cheap speak-
er in a customer's set, Because it's
cheaply built, it will not stand up. In
a year or two your customer has trou-
ble again—you will replace it at your
own expense—or lose a friend. Either
way, you lose!

“*Now, suppose you replace with a
Quam Adjust-A-Cone. First—you make
more money. Second—you are install-
ing a precision built, quality-engi-
neered speaker that will deliver top
performance for years and ensure cus-
tomer satisfaction. Third—it is easier
to install. Fourth—it has the backing
of our company which has, under the
same management, built fine speakers
for over a quarter of a century. Fifth—
similar Quam speakers are used as orig-
inal equipment in millions of fine sets.

“Maybe I'm prejudiced, but | think
it pays to replace with Quam!"

Send for Catalog

Quam-Nichols Co.
521 E. 33rd Place
Chicago 16, (llinois

Please send me Quam catalog.

EASY TO LEARN CODE

It is easy to learn or increase speed
with an Instructograph Code Teacher.
Affords the quickest and most prac-
tical method yet developed. For bhe-
ginners or advanced students. Avail-
able tapes from beginner's alphabet
to typical messages on all subjects.
Speed range 5 to 40 WPM, Always
ready—no QRM.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher
literallv takes the place of an oper. %
ator-instructor and enables anyone to
learn and'mlster code witho{ut fur-
e

& . T o 1 3 have
‘*acquired the code’” with the Instructograph System.
Write today for convenient rental and purchase plans.

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd.. Dept. RC, Chicago 40, Il

John G. Wilson,
executive vice pres-
ident in charge of
the RCA VICTOR
DIVISION, died June
1 in his Wynne-
wood, Pa., home
after a brief ill-
ness.

A graduate of
Northwestern Uni-
versity, Mr. Wil-
son served as a
captain of artil-
lery in World War I. He joined
RCA in June, 1944, as administrator of
accounts and finance of the Vietor
Division. In 1945 he was elected oper-
ating vice president. He rose to vice
president and general manager in 1947
and executive vice president in 1948.

Yinton K. Ulrich
has been appoint-
ed manager of the
renewal tubes sales
division of Na-
TIONAL UNION RA-
DIO CORP. A vet-
eran of the radio
trade since 1935,
Mr. Ulrich was
previously mana-
ger of Hytron’s commercial engineering
department,

James Calvin Affleck was appointed
to the newly created post of sales pro-
motion manager, receiver sales division
of ALLEN B. DU MONT LABORATORIES, INC.
For the past five years Mr. Affleck has
been advertising and sales promotion
manager for Radiomarine Corporation
of America.

Robert B. Tomer has been appointed
chief commercial engineer of the HYy-
TRON RADIO & ELECTRONICS CORP. In this
capacity he will supervise relations
between the engineering divisions and
customers.

Mr. Tomer has had 15 years experi-
ence in the radio and electronic indus-
try. He was also instrumental in de-
veloping the proximity fuse and the
Land camera. He has been associated
with Hytron for the past three years.

Robert J. Cannon, eldest son of the
founder of the CANNON ELECTRIC DEVEL-
OPMENT C0., Los Angeles, has been
elected president and treasurer of the
company. He has served as vice presi-
dent and general manager since 1942.

Burton Browne
was awarded the
degree of Doctor
of Science in Busi-
ness Administra-
tion by the Uni-
versity of Holly-
wood. Mr. Browne
is head of the Chi-
cago Advertising
Agency bearing
his name. The agency specializes in
industrial advertising for radio and
television produets. The university also
presented the degree of Doctor of
Science in Audio Engineering to John
K. Hilliard, chief engineer of ALTEC
LANSING CORP.
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People

Other officers elected were Richard L.
Rowen, vice president and production
manager, and John B. Milliken,
secretary.

Caxton Brown resigned as chairman
of the executive committee of the
WESTON ELECTRICAL INSTRUMENT CORP.
He will, however, remain on the board
of directors and be available to the
company as consultant. Mr. Brown
joined Weston in 1901.

Paul McKnight Deeley was elected a
director of the CORNELL-DUBILIER ELEC-
TRIC CORP. A recognized authority in
radio engineering, Mr. Deeley was
responsible for the design and installa-
tion of the first radio broadecasting sta-
tion in Mexico. He has served as Cor-
nell-Dubilier’s vice president since
1932. During World War II, Mr. Deeley
headed the capacitor division of the
War Production Board.

Edgar K. Wimpy has been appointed
director of quality control for HYTRON
RADIO & ELECTRONICS CORP. He will
direct the development and application
of methods for controlling the quality
of incoming material, parts assemblies,
and finished products. Mr. Wimpy
joined Hytron in 1946.

Dr. Richard K. Cook, chief of the
sound section of the NATIONAL BUREAU
OF STANDARDS, has received the Wash-
ington Academy of Sciences Award for
achievement in the engineering sci-
ences by researchers under 40 years of
age. He received this honor for his
work in acousties, particularly the
development of an absolute method of
calibrating microphones.

All incumbent officers of the STEW-
ART-WARNER CORP., including James S.
Knowlson, president and chairman of
the board; Frank A. Hiter, senior vice
president; George L. Meyer, Jr. and
Arden W. Le Fevre, vice-presidents,
were re-elected to office. All incumbent
directors were also re-elected.

Sam Norris has
been elected presi-
dent of AMPEREX
ELECTRONIC CORP.
He had previously
been executive vice
president and has
long been asso-
ciated with the
company.

Personnel Notes

Benjamin Abrams, president of
EMERSON RADIO & PHONOGRAPH CORP.,
was elected a director of the Better
Business Bureau of New York City.
. .. John S. Meck, Leslie Evan Roberts,
Russell G. Eggo, and F. W. Adams
were elected directors of SCOTT RADIO
LABORATORIES, INC. . . . Glenn E. Web-
ster, former NBC operations supervisor,
has been named distribution manager
at Scott. . . . C. E. Mead named vice
president of LEAR INC. . . . Daniel S.
Rohrer assumed the post of advertising
manager of CHANNEL MASTER CORP. -

W. 8. Hartford, general sales mana-
ger, and C. B. Dale, director of re-
search of the WEBSTER-CHICAGO CORP.,
were elected vice-presidents in charge
of sales and research, respectively.

RADIO-ELECTRONICS for
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Communications

IDEA FOR TV STATIONS

Dear Editor:

When television stations broadecast-
ing test patterns are making adjust-
ments to transmitters, they should
make that fact known in some way. Too
many times we have started to work on
what we thought to be a bad receiver,
only to find that the test pattern was
distorted by the station itself during
transmitter tuning, changing cameras
or power, and so on. The vertical
wedges play peek-a-boo with you, the
bandwidth changes every few minutes,
horizontal interlace goes crazy, and
along about that time they decide to cut
power in half.

My suggestion is that the letter T
(or some other letter) be placed in the
test pattern whenever it is not normal
to notify the service technician that
the fault may not be in the receiver. I
have written this suggestion to all the
local television stations and hope you
will publish it to see what other service
technicians think.

WEs JAYNE
Woodhaven, N. Y.

GREEK VETERAN

Crippled by the war and now living
on a meager pension, George Christo-
doulon, a Greek veteran of the Royal
Hellenic Air Force, has expressed to
the editors an earnest desire to study
radio to become a good radio technician.

He is now studying some books and
past issues of RADIO-ELECTRONICS we
have sent him, but books and radio
equipment are still difficult to get in
war-torn Greece. If your junk box is
too full and your bookshelf crowded,
why not give him a hand and send him
the surplus. Any spare piece of equip-
ment or parts that you can send him
will be a big help in getting him back
on his feet. The address is:

George J. Christodoulon
Neon Elefterochorion
Katerini, Greece

500 FORMULAS TO SUCCESS

M*
have 500—no less—tr

S i and processes f{o
It thinga . - & all'at the ridic

making things . .
uloust;

3 to use in your [
workshop to cut costs as much as
1

CH
ing out wmany dollars f{

prnﬁtsptanymnnu(acturers. wholesalers,

and dealers, when you can make th

same thing yourself for a few cents. i

It's s0 easy when you follow our

simple instructions. .

66 PAGES, 47,000 WORDS IN T

send for 300 FORMULAS AND RECIPES’ today. En.

close 25c, that's all! You won't be asked for another

cent now or later. Sotd on a money-back guarantee.

NATIONAL PLANS COMPANY
1966R Broadway, New York 23, N. Y.
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TV DEALERS Here's Logic . ..

=

.__LE?_-' It all adds up!
make several demonstrations each evening.
TRAILER.to his car, drive to the prospect's home and—in a matter
of MINUTES—run up a 51’ mast with antenna attached, orient for
best signal and have the television set operating at its finest.
tenna is UP HIGH. Prospects are impressed by the speed and
efficiency of your preparations and more receptive during the
actual demonstration. They're pleased too that their property is
in no danger of possible damage.

l Mast stands rigid in high
for permanent installations. Trailer ruggedly built and GUARAN-
TEED. Comes complete with
what's important, greater profits by using the PRICE TENNA-
TRAILER.
trated folder.

L

PRICE TENNA-TRAILER

Just think how YOUR profits would soar if just ONE man could

You or any ONE of your salesmen can hitch the TENNA-

Your demonstrations are more effective too, because the an-

TV dealers all over the country are reporting more sales and,

YOU too can TRIPLE YOUR TV SALES! Write today for illus-

PRICE TENNA-TRAILER €O.
WATSEKA, ILLINOIS

+ » » Extra Demonstrations =
Extra Sales . . . Lower Demon-
stration and Installation Cost=

GREATER PROFITS
with

winds without guys and is available

tires and standard coupling.

SNYDER TV ANTENNA $2.95
XA-30 KIT

® Includes Hi-Band
Adapters

e Connecting Stubs T~
Supplied

e 147 Aluminum Al-
oy throughout

e Kit form—perfect
for service crews.

ALMO RADIO CO.

509 Arch St. Phila., Penno.

109,
Cash With
Orders

AUGUST, 1950

TRAIN QUICKLY!
OLDEST, BEST EQUIPPED
SCHOOL of ITS KIMD in U_S.

2 Opportunity Pields

Come to the Great Shops of COYNE i n Chicago. Our
51st Year!Get quick, practical trainingin TELEVI
SION-RADIO or ELECTRICITY, G I Approved
Finance planfor non-veterans. Mail Coupon Today
for complete details.

NOT “HOME-STUDY" COURSES!

Youlearn on real. full-size equipment, not by malil.

Finest staff of trained instructors to help you get

ready quickly for a betterjob a fine future.

FREE BOOKS Clip couponfor bigillustrated
Coyne hook on either TELE

VISION-RADIO or ELECTRICITY. Both books

sent FREE if you wish. No obligation; no salesman
will call. Act NOW {

l B. W. COOKE, Pres.

COYNE Electrical & Television-Radio School,

1 500 S. Paulina St., Chicago 12, lil. Dept. CO-8I1H =~ |
Send FREE BOOK and full details on:

{ O TELEVISION-RADIO 0O ELECTRICITY |
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’f[f(An Indispensable

£ EMERGENCY

/| Tool for Every TV and
Electronic Technician!

SOLDERING IRON

® 250 Watts * Mai Soldering Temp for 6 to
8 Minutes ® No Electricity * No Flome * No Blowtorch
Pull the Trigger ond the Iron Heats ftself
In Less Than 10 Seconds!

QUIK-SHOT is a “must” for every emergency when
line power is not available nor convenient. Heat is gen-
erated internally through the QUIK-SHOT cartridge
which is inserted into the iron. UNCONDITION-
ALLY GUARANTEED! Absolutely safe. Accepts 33",
%" and 1” tips.

Model QS 38 (%" Pyromid or Chisel Tip). . ... .. $7.50
Model QS 58 (%" Pyramid or Chisel Tip). .. .... $7.50
Model Q5 100 (1” Chisel Tip Only). . ... ....... $8.25

All standard models complete with 4 QUIK-SHOT
Cortridges and Pyramid Tip.

QUIK-SHOT Cartridges (12in carton). . ........ $1.92
SEPARATE TIPS

%” or %" Pyramid or Chisel............ $2.25

V' Chisel Only. . o.ovuiviniinnnnnnas.. $3.00

Ask Your Jobber or write direct

JOHN F. RIDER LABORATORIES, Inc.

4E0 Coral Streel = Bew Yark 13, M. Y.
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cations

OUTSTANDING - TV - VALUES
= MODEL # 300

Folded dipole complete with
reflector and high frequency
adapter. Covers 13 channels.

:ﬂt‘_'i::All alum. construction. Less

mast. Shpg. wt. 7 lbs. Price: s4-“|
MODEL # 200-D

Stacked array. Conslsts of 2
1S an

ing bars. Very rig

id coustruce.

TIONAI. OFFER at,

MODEL 200-S

Single -array, Same construc-
tion as above, Shpg, wt.

Prlce. less mast. . ... =
I —————MODEL #500
—_— All-band folded dipole antenna.
| — — Idenl for r%tator e . Maximum

[ on_any channel Alum.
ron'xtructkm Less Mnst Shm!
wt. 8 lbs. Price. ...

MODEL #Y-100 .

ANTENNA ACCESSORIES

-100 Chlmne Mount
o Wal)l' Bracket

ast.
-81/"" 300-0 stend-off ‘insiiators (At coax ‘cable)—
2 $2.50 per 100 $10.! 50 per 500 $19.30 per 1000
U Bolt Assemblier——ndeal for mast couplings—

5o twl l gl .50 50 for $5.00
300-ohm n

e e 10075103 1000'~ $9.00
High Quality 72-ochm uaxo nsz 95 500,_513 75

Fold Dinole Hi-Frequency Adap ; .-$1
Conical Hi-Frequency Adapter: Kt
Straight Dipole Hi-Frequency Adapters i - 3525

TERMS: Al shipments F.0.B. Newark. New der-
sey. 250/, deposit with orders, balance C.0.D

C)
Minimum order $2.00. Include ample postage.

EAST COAST ELECTRONICS

40 St. Francis Street

Newark S. New Jersev

rLa y

jine Qua/ily.
Readio
an(j

.7@! grﬁuilamenl
/
Jﬂifa
/

al Polau/ar ,am'ceé.

Different Models!

ask your dealer for catalog or write diract to ust

= ARKAY -

By: RADIO KITS, INC.

120 Cedar St., New York, N.Y.

BRITON PREFERS R-E

Dear Editor:

I have been a constant reader of
your magazine for many years and
wish to express my appreciation of
your educational, constructional, and
other interesting articles. I am not an
American, but find that I personally
prefer your publication to any other
(including British) which may be on
sale. I am of the opinion that, in gen-
eral, British radio magazines (with
possibly one exception) seem to have
fallen into the old groove of repetition.
Each month- I ‘can pick up a certain
British magazine and be sure that 95%
of the articles.inside are rehashes with
only minor changes of material previ-
ously published.

That particular magazine claims that
it caters to the new experimenter in
radio, which of course is essential to
any radio magazine. But this is no
excuse for only 5% of progressive
articles being published. For this rea-
son I prefer RADIO-ELECTRONICS, be-
cause I know that when I open its
pages I will find an even distribution
of articles of past, present, and future,
both theoretical and practical, and in-
formation on almost any piece of
equipment connected with the forward
trend of radio and TV.

To sum it up in as few words as
possible, RADIO-ELECTRONICS publishes
material for the guidance of the per-
son who looks ahead, while most other
magazines here cater, on the whole,
to the man who looks to the past.
RaAp10-ELECTRONICS forces the tech-
nical education of the individual to an
ever-higher standard while still main-
taining the interest of the newcomer
to radio and TV.

E. W. MERCER
Liverpool, England

CRAZY LIKE A FOX
Dear Editor:

Your editorials are forward-looking
and your predictions are usually borne
out by facts—much to the chagrin of
the people who scoff at Gernsback and
his “crazy ideas.”

The magazine hardly ever fails, too,
to have something new, novel, unusual,
to make the radioman think. You gave
the transitor and the electret a big
play; you have articles on the latest
microwave developments, and a “New
Patents” department, all of which keep
the reader up to date and give him
ideas for experiment. In fact, the mag-
azine is highly imaginative, a much-
to-be-desired quality. It is not a “how-
to-do-it” magazine, but one that teaches
basic theories so that the radioman has
concrete ideas of what it’s all about
instead of blindly following instrue-
tions. It is a thinker’s magazine.

PETER N. SAVESKIE
Baton Rouge, La.

WANTS BETTER TV

Dear Editor:
Your directory of television receiver
characteristics is of great value in esti-

mating new sets.

www americanradiohistorv com

Don't cry, Joe
Buffalo Radio Supply is
the place to go
For Super Bargains
219-221 Genesee St.,
Buffalo 3, N. Y.

PE98 Dynamotors for running SCR522’s or other sets
from 12 volt source. Brand New and Guaranteed—
$2 0. SCR522’s have already been approved for
taxicab use by the FCC. WE HAVE THEM ALSO.
Write for prices.

Wire Wound Resistors, 12 Asst.
Knobs, Assorted, 30 for ...
Sockets, 9. 8, 7, 6, 5 prong,
Coil Forms, Large & Small Asst., 20 for
Rotary Switches, " Asst., 6 for
Resistors, Asst., 100 for....
Insulators, Asst., 20 for.
Bathtuh_Oil Condensers, Asst., 6 for

Solder Lugs, Asst. Types 300 for

Asst. Oscillator Coils, 7

Asst. Toggle Slide Swnches 53 00 value, 5 for

‘0
e

coDooDHOnoD
EEEEEE T

WE BUY BC654’s, SCR284’s. PE103’s and other sur-
plus in large or small quantities.

BUFFRAD SECTIONAL

T TOWER
iy roee | This addition to the famous line
— 8 of BUFRAD antenna products
makes up to a hundred foot tower
from any number of strongly

welded ten foot sections, which are
innad: bled and painted

Erection 18 a matter of minutes.
Assembly is a one man job, and
is accomplished by climbing up
the completed portion of the tower
with the next 25 Ib. section ta pe

installed. Hand and foot-holds
are provided for safety and ease.
Cap at top of tower brovides

bearing surface for rotating, snd
prevents  water from entering
tubes, Useful for police or ama-
teur transmitters. In addition,
tower provides satisfactory TV
reception whera otherwise impos-
gible. Ideal for supporting temporary or permanent
power lines, wind generators, stadium public address
speakers or spotlights for gas staiions or parking lots.

“and *C** sections together cost a totalof $18.75
and total 20 feet. ““A'" sections. which make up the
entire tower except for the top, are each ten feet long

and cost but $ § 2.7 5 apiece. Mast base (not shown)
is obtainable for only $6.00. Base is especially use-
ful when erecting tower on a sloplng roof.

GENERAL ELECTRIC I5 TUBE TRANSMITTER-
RECEIVER SET. This brand new 15 tube transmitter-
receiver was designed for mobile storage battery Dow-
ered service. It’s a cinch for the experimenter to connect
this unit for 110 volt A.C. operation by following the
instructions and diagrams supplied, which cover num-
erous applications, including FM and amateur tele-
vision transmission and reception. For those intendinz
to use on car or boat, a new dyhamotor, exactly as
originally supplied, costs only $15.00. Don’t fail to
write for FREE descriptive tulletin. Order our

I RT-1248 for only $29.95, or two for $53.90.

HEAVY POWER RHEOSTAT

Exceptionally Rugged. Trouble-free de-
sign. Withstands severe overloading to
many times watt rating without burning J
or smoking. Perfect motor speed control or
line voltage adjuster. 3 sizes available: 50.
60 and 200 ohms. Regular price $5 20.
Special £ i $1.00

PHONO SCRATCH ELIMINATOR
Consists of 2 condensers and powdered iron core
choke connected in filter network. Same ag used in
most jukeboxes. Connects instantly between pick-up
and amplifier $2.00

NEW G.E. TRANSMITTER

Brand new General Electrle BC-375. BC-191 trans-
mitters, including both 12 and 24 V. dynamotors.
export packed, ahsolutely complete and including
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 only with
the above transformers (unit for unlt) $125.00

SCR610 PORTABLE

6. 12 and 24 V ecrystal-controlled portable trans-
mitter receiver with built-in loudspeaker cn_receiver
complete ... $59.95

CYBERNETICS!

RT1463 12 Stage Electronic Brain containing 3—T7F7,
1—7Y4, 3—TN7, 4 potentiometers, numerous resistors,
filter and bypass condensers, filter chokes. power and
audio transformers, and six sensitive plate relays. A
military development that provided amazing stepless
control proportional to correction required, in the
original applicatlon. This phenomenal unit, with its
3 multistage push-puil amplifiers and six 5.000 ohm
relays in bridge ecircuits, will accurately control any
3 operations. related or unrelated. in minutely ad-
Justable uniquely quantitative variations in either
forward or reverse directions. Black crackle aluminum
case. Brand new in original carton $9.95

RADIO-ELECTRONICS for
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Tommunications

Many of the new receivers are now
using some form of intercarrier sound.
Unfortunately, many of the manufac-
turers who use intercarrier are also re-
ducing the overall bandwidth of their
receivers.

Let’s not try to kid ourselves. Video
frequency components up to 4.5 me are
transmitted by TV stations. Although
frequencies above 4 mc are attenuated
at the transmitter, the receiver must be
able to pass up to 4 mc to reproduce all
the picture detail available in the
signal.

Very few of the current intercarrier
receivers pass 3.5 mc, and some don’t
recognize anything over 3 me. Some
manufacturers are using peaking coils
in their video amplifiers to compensate
for lack of bandpass. Peaking coils are
important in any TV set, but they
can’t replace high-frequency compon-
ents which cannot get through preceed-
ing stages.

FraNk M. FIELD
Washington, D. C.

INDEX TO CONVERSION DATA

A 13-page booklet, Bibliography of
Radio Conversion Articles, compiled by
Elizabeth and J. Henry Lugg, is avail-
able upon request from U. 8. Depart-
ment of Commerce, Office of Technical
Services, Washington 25, D.C. The
booklet is free of charge.

Equipment is listed with the service
nomenclature in alphabetical and nu-
merical order. References give a
description of the article and the issue
and page of the publication carrying it.

DO YOU NEED METERS?

We carry a complete line of SURPLUS-NEW-
GUARANTEED meters and accessories suitable
for every requirement—ham rigs, broadcast
equipment, recording, testing, sc ools labora-
tories, etc. All types, sizes an rangas—porfable
panel, switchboard, aircraft, laboratory etc.
VOLTMETERS FREGQUENCY METERS
AMMETERS RS
MILLIAMMETERS RAOIO FREQUENCY
Over 75,000 meters in stock.

TYPICAL VALUES

VU METER, Weston 862, type 30 %ale B with
internal illum. List price $55.5 ..Only $22.50

A.C. VOLTMETER, 0-150, Triplett 332 IPC,
3%~ Round flush metal case........... Only  4.00

D.C. MILLIAMMETER 0-200, General Electric
DO-41, 3%” Round flush bakelite case..Only  4.50

R.F. AMMETER 0-1.5, Westinghouse RT 3a
3" Square flush bakelite case ......... 5.50

We also stock various surplus components, tranamztlen,
tachometers, shunis, multinliers, etc.

A posicard with your name and address will bring our
FREE CIRCULAR

MARITIME SWITCHBOARD
336 E. Canal St. New York 13, N. Y.

WOrth 4-8217

Each month Rapio-ELectroNics supplies the
leading parts distributors with bills of
material listing the parts used in our main
constructional articles. Some of these bills
of materials are not printed in the maga-
zine on account of their length, but may

be available at your distributor. Ask him!

Two Important
New Low Priced
Books — written to
help you!

il

FFLT FEFNDTV DTS

These new Gernsback Library Books belong on your book
shelf! Public-Address Guide tells how P. A. work can add
dollars to your income every week. High-Fidelity Techniques
by James R. Langham, RADIO-ELECTRONICS’ popular
audio writer, answers all the tough questions about audio—in
your own language! Order these two new value-packed books

from your distributor, today.

No. 41—PUBLIC-ADDRESS GUIDE
by Guy S. Cornish, 75¢

Install, operate and service public address
systems—and make money at it. This hand-
book covers the subject from how to get
started, to the construction of a practical
P.A. system that will handle 90% of
the calls you'll ever be asked to service.
80 pages.
PARTIAL LIST OF CONTENTS:—
Sales, installations, rentals. Types of
P.A. systems. Microphones, phono-
graphs, omplifiers. Preventive main-
tenance, trouble shooting. Construc-
tion,

No. 42—HIGH-FIDELITY TECHNIQUES
by James R. Langham. $1.00

Langham debunks high-fidelity double
talk! in a salty, straight-forward style he
tells you how to design your own high-
fidelity equipment and how to get top
performance from it. This is the book all
audio men have been waiting for—get
your copy today. A real “find”’ for only
one dollar! 112 pages.

PARTIAL LIST OF CONTENTS:—

Distortion. Speakers and Baffles. Power

Amplifiers. Voltage Amplifiers. Power
Supplies. Phonographs.

See Your Distributor—or use coupon

RADCRAFT PUBLICATIONS, INC.

| Public -
Rddress

OTHER GERNSBACK
LIBRARY BOOKS
50¢ BOOKS—64 Pages

No. 29—Handy Kinks and
Short Cuts

No. 30—Unusual Patented
Circuits

No, 3|—Radio Questions
and Answers

No. 32—Advaneed Service
Technigue

No. 33—Am|lx’hﬁer Builder’s

G

No. 34—Radio- Electronic
Cireuits

No. 35—Amateur Radio
Builder's Guide

No. 36—Radio Test
Instruments

No. 37—Elementary Radio

rvice

No. 38—How to Build

Radio Recelvers

75¢ BOOKS
No. 39—Practical Disc Record-
ing—96 Pages
No. 40—The caﬂmde Ray
Oscilloscope. Il2 Pages

F------------------------I
[ ] RADCRAFT PUBLICATIONS, INC. Dept. 80

8 25 W. Broadway, N.Y. 7, N.Y.

L}

] ! have enclosed $...... tor

8 copies checked.

1

& O 41 P.A. Guide 0O 42 H.F. Techniques
1 029 O30 g3 o032 033 0O 34
@ 035 036 D3y 038 039 040
]

]

B NaMe (... iveietiortaianetissnasaaases
)

: Address. .. . cooioerasrataesnsssosssanon,
[ ]

: Cityeovenoncuononenienionens State.......
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Radio Sehool Directory

DEGREE
IN 27
MONTHS

Complete Radio Engineer-
ing Course incl. Telev.,
U.H.F, ond F.M., BS. De-
gree Courses also in Civil,
Elect., Mech.,, Chem., and
Aero. Eng.; Bus. Adm., Acct. Visit campus,
see well equipped labs. Low cost. Prep.
courses. Personalized instruction. Grads
successful. Founded in 1884. Enfer Jan.,
March, June, Sept. Write far catalag.

TRI~STATE COLLEGE

2480 College Avenue Angola, Indiana

TELEVISION

Laboratory and theoretical instruce
tion under the guidance of experts,
covering all technical phases of
Radio, Frequency Modulation and
Television. Prepares for opportuni-
ties in Broadcasting, Industry or
Own Business.
MORNING, AFTERNOON or EVENING
SESSIONS. Licensed by N. Y. State.
Free Placement Service. APPROVED
FOR VETERANS.
ENROLL NOW FOR NEW CLASSES
Apply Daily 9-9; Sat. 8-2
VISIT. WRITE or PHONE

RADIO-TELEVISION
INSTITUTE

Pioneers in Television Training Since 1938
480 Lexington Ave., N. Y, 17 (46th St.)
Plozo 3.5665 2 blocks from Grand Central

Your Future in

RADIO-TV

Your future in radio-TV begins right now, with proper
training. The Don Martin School of Radio Arts, estab-
lished in 1937, offers the training you want . . ., for
every type of job in Radio-TV-—seript writer, an-
nouncer, disk jockey, newscaster, technician. Free job
placement service for graduates. Day and night classes.

. Write for our FREE booklet, ““YOUR FUTURE
IN RADIO.” Approved for veterans.

Don Martin School of Radio Arts

1655 No. Cherokee, Hollywood 28, Calif. HUdson 23281

HAVE YOU A JOB FOR A
TRAINED TECHNICIAN?

We have a number of alert young men who have
completed intensive training in Radio and Tele-
vision Repairing. They learned their trades thor-
oughly by working on actual equipment under
personal, expert supervision. If you need a
Ifrm‘ued man, we invite you to write for an out-
line of our course, and tor a prospectus of the
graduate. No fees, of course. Address:

Placement Manager, Dept. P108-8

COMMERCIAL TRADES INSTITUTE

1400 Greenleaf Chicago 26
—

(Build Your Career! Become an\
Electrical Engineer

Y% Major in Electronics or Power
¢ B.S. Degree in 36 Months

World-famous courses in Radio-Tele-
vision, Electronics and Electrical Power.
6 to 24-month technician courses. 35.000

former students. Write for free pictorial
booklet, ‘‘Your Career’’ and 110-page
catalox. State if World War II vet. See
mn palu‘zf advertisement in this issue.

MII.WAUKEE SCHOOL OF ENGINEERING

\Dapf. REB-850 N. Broadway, Milwaukee, Wis. J

COURSES

Preparatory Mathematics, Serv-
ice, Broadcast, Television, Ma-

rine Operating, Aeronautical,
Frequency Modulation, Radar.
Classes now forming for the Fall term beginning Oct, 1st
Entrance exam, Seit. 25th
Veterans. Literature.

GOMMERGIAL RADIO INSTITUTE

d 1920)

38 West Blddle Straet, Baltlmnre 1, Md.

PREPARE FOR A GOOD JOB!

COMMERCIAL OPERATOR (CODE)
RADIO SERVICEMAN

TELEVISION SERVICING
BROADCAST ENGINEER

V. A. Furnishes Books and Tools
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE

1425 Eutaw Place, Dept. C, Baltimore 17, Md.
SERVICING

TV i

Practical Shop and laboratory Training at

Largest Resident TV School in the East!

Also RADIO SERVICE & REPAIR, F-M & TELEVISION
Preparation for F. C.C. LICENSE EXAMS

* Approved for Veterans *
DELEHANTY SCHOOL of TELEVISION

ELECTROMAGNETIC )

105A EAST 13th STREET * NEW YORK 3, N. Y.
\¢ '/

Electrical Training

Intensive 32 weeks' residence course in
fundamentals of industrial electrical
engineering, including radio and elec-

communications, power, manufactur-
ing, business machines, sales, service.
G.l. approved. 57th year. Enter Nov. é.

%) RADIO ENGINEERING

FM—Television—Broadcast

Police Radio, Marine Radio. Radio Servicing, Avia-
tion Radlo and Ultra High mobile applications.
Thorough training in all branches of Radio aed Elec-
tronica. Modern laboratories and equipment. Old es-
tablished school. Ample housing facilities. 7 acre
campus, Small classes, enrollments limited. Our
graduates are in demand. Write for catalog.
Approved for Veterans

VALPARAISO TECHNICAL INSTITUTE
Dept. C VALPARAISO, INDIANA

o Audin Pandementals,
rillog. sl Audls fee-

deasl, Moflon Pletare,
k.

.!.pnlwlr'l for 'r

HOLLYWOOD SOUND INSTITUTE, Ine.
I040-E Na Kenmors, Hellywead 27, Callf,
Bpseily 1T \'thrln o Mon-Yelsran

AD |V ECNEERING T )
DEGREE 1w

Intenstve, specialized course inciuding strong basis
in mathematics and electrical engineering, advanced
radio theory and design, television. Modern lab. Low
tuition. Self-help opportunities. Also 27-menth
courses in Aeronautical, Chemical, Civil, Electrical,
and Mechanical Engineering. Approved for G.I.’s.
Enter Sept., Dec., March, June. Catalogue.

E. Washington Blvd., Fort Wayne 2, Indiana i

||I JNDIANA TECHNICAL COLLEGE

RADIO and TELEVISION
Thorough Training in All
Technical Phases
APPROVED FOR VETERANS
DAYS—EVENINGS WEEKLY RATES
FREE PLACEMENT SERVICE FOR GRADUATES
For Free Catalog Write Dept.
RCA INSTITUTES, lne.
A Service of Radio Corporation of America
350 WEST 4TH STREET NEW YOKK 14, N. Y.

ﬂgyﬁﬂl ltllﬂlngf}z’!@

Be a ‘‘key’’ man. Learn how to send and

receive messnges in code b! telegraph

and ra

needs
in

at home qulcklv
through famous Candler System, Qual
ity for Amateu Commerclal Li-
cense, Wr|te fnr F

DLER SVSTEM CO

Dept. 3-J, Box928 Denver 1,Colo..U.S.A

RADIO COURSES

e RADIO OPERATING @ CODE
® RADIO SERVICING e ELECTRONICS
e F.M. TELEVISION

o REFRIGERATION SERVICING
Write for Catalog TE and Picture Brochure
/ TRADE & TECH.
SCHOOL

29 W, 66 51, M. T. 23
EMdicor 2-8117

RADIO and TELEVISION

Over 30 years N.E. Radio Training Center. Train
for all types FCC operators' licenses. Also Radio
and Television servicing. FM-AM broadcasting
transmitters at school. Send for Catalog R.

MASS. RADIO SCHOOL

271 Huntington Avenue Boston 15, Mass.
Lic. by Comm. Mass. Dept. Educ.

AUDIO [50UND] ENGINEERING
HOME STUD'I' TRAINING

T
'|r"|'|I:- el
—Learn whi

Write today for details

tronics. Extensive laboratory, shop
work, drafting. Prepares for electrical
technician and engineering aides In

BLISS

ELECTRICALSCHOOL

HOLLYWOOD TECHMICAL INSTITUTE

7548 TAKOMA AVENUE,

WASHINGTON 12, D. C. i

403% Santa Monics Bivd,

L1
Hellywosd 37, California

Catolog.

RADIO-ELECTRONICS for
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Book Reviews

DIAL CORD STRINGING GUIDE,
DC2, compiled and published by Howard
W. Sams & Co., Inc., Indianapolis, Ind.
5% x 8Y; inches, 48 (unnumbered)
pages. Price $1.00

The second volume of a series, this

book begins with dial-stringing ar-
rangement 553, where Volume 1 left off,
and continues with 510 new diagrams
representing dial cord setups in receiv-
ers manufactured since Volume 1 ap-
peared some two years ago. The book
uses the straight graphic presentation
of the earlier book, with the diagrams
numbered and an index by manufac-
turers.
ELECTRONICS IN THE FACTORY,
edited by H. F. Trewman. Published by
Sir Isaac Pitman & Sons, Ltd., London,
England. 53; x 8!, inches, 188 pages.
Price 20 shillings.

Prepared for industrial plant mana-
agers, directors, and other nontechnical
persons who wish to keep abreast of
the latest developments in the field of
industrial electronics, this book de-
scribes equipment which is used for
heating, measuring, controlling, inspect-
ing, and timing operations. Being non-
technical in scope, it is devoted entirely
to basic theory and possible applica-
tions of the equipment, No technical in-
formation, specifications, or diagrams
are given—R.F.S.

QUESTIONS AND ANSWERS IN
TELEVISION ENGINEERING, by
Carter V. Rabinoff and Magdalena E.
Wolbrecht. Published by McGraw-Hill
Book Co., New York. 6% x 9! inches,
300 pages. Price $4.50

Similar to question-and-answer man-
uals designed for use in preparation for
radio operators examinations, this book
is a new and interesting approach to
the home-study method of training for
television. It is divided into twelve sec-
tions which are devoted to different
phases of television. The sections are
grouped- in logical order which begins
with antennas and related circuits and
progresses through the receiver to the
picture tube. Other subjects cover reg-
ulations, transmitter theory, and the
like.

The questions and problems are
clearly presented and their answers
are prepared in essay form with dia-
grams and formulas where necessary.
Problems are solved by beginning with
the formula and following it through
step-by-step to the solution.

ThlS book is a handy tool to assist

SAVE MONEY—BUILD YOUR OWN

SPEED LIGHT EQUIPMENT

FOR PROFESSIONAL AND AMATEUR
Easy to follow . . . step-by-step Instructions
Write for FREE list of complete Kits and Components

CINEX, INC.
165 W, 46th St.,N. Y. 19, N. Y.

WANT 5!0 00072,

Eorn the govern- Syper Sensitive P.R.1.

ment bonus, Locate GEIGER COUNTER

Uranium with a
Find gold, silver, and other valuable

ores with a P.R.1. Treasure Locator. World's

finest instruments. FREE catalog.

Write today.
PRECISION RADIATION INSTRUMENTS, Inc.  peater Inquiries
5478RE Wilshire Bivd., Los Angeles 36, Cal. invited

AUGUST, 1950

Dept. RE-8

® Durable! That's
why Duranite tubu-
lars are so popular.
This radically ditfer-
ent molded capaci-
tor features Aero-
lene. the new im-
pregnant; new proc-
essing methods; new Duranite
molded casing.

Drop. bang, scratch—no dam-
age to that durable Duranite
casing. Unaffected by high tem-
peratures. Immune to high
humidity. Stock them well in
advance if you wish—no shelf
deterioration. Pigtails won't

BUILD TOUR OWN

GEIGER COUNTER!

It*s EASY 1o build your own Searchmas-
ter Geiger Counter with this COMPLETE
kit. Contains everything you need!
Headset. tubes. batteries. metal case. "
Fully guaranteed! Sensitive to both beta
andgammao radiation! illus. instructions,

Write for
FREE
litoroture

FREE sadionctive specimen

SCIENCE KITS LTD.

5514-R Hellyweed Bivd. » Hellyweed 28, Colif.

pull out. Definitely. the durable
Duranite.

See Your Jolblben. ..

Insist on Duranites for durable
tubulars. Ask your local distrib-
utor for latest Aerovox catalog
featuring many new capacitor
types and extended listings.

CAPACITORS « VIBRATORS « TEST INSTRUMENT

|79

pURABLE |-===----;
DURANITE:

STOP cOSTLY SERVICE CALLS

=/A.

TELEVISION RECEIVER—$1.00

Complete instructions for bulldlnx your own televiaion
receiver. 16 pages—11"x17% of plcturon Dictorial dh
grams, clarifled sch ics 122" e

disgrsm & chassis layout. Allo book} all

Use
Electro
Antenna
Kote

plastic
insulation

for all exte-

rior television
and radio con-
nections. Will eliminate rust and corrosion on zll ex-
posed High Frequency, exteriar television and radio
connections {dries hard in 8 hours) a non-electrical

instructions. voltage & resistance tables and trouble-
shooting hints.—All fer $1.00,

CERTIFIED TELEVISION LABORATORIES
Dept. C, 5507-13th Ave., Brookiyn 19. N. Y.

NEW YORK'S RADIO TUBE EXCHANGE

We buy, we sell, we exchange. Write for fists.

»REPRESENTATIVES <
WANTED

{n all territories except Eastern Seaboard from
Maine to Washington, D.C. New electronic
chemical line now making greot headway with
parts jobbers and servicemen in key Eastern
cities. Send qualifications, including lines now
handled.

DAKOLINE CHEMICAL CO., INC.

357 Atlantic Avenue, Brooklyn 2, N. Y.

www americanradiohistorv com

and 8 oz

bottles.

tor. Does away with use of tape. comes in 2,
Dielectric  strength— Volts/mil

4

1050. may be used for arrest of voltage leakage. ex-
cellent resistance to heat, oil, acid, salt water. chem-
ical and moisture.

Sold ot leading jobbers, torite for detasls.

DAKOLINE CHEMICAL €O., INC.

{Electronics Chemical Div.)

357 Atlantic Avenue, Brooklyn 2, New York

4
y
y
4

GREYLOCK RADIO TUBE BARGAINS!

1A4P 6AUS
1A6 6BA6

GT. Gloss and Miniature Types
8Yre  1asrraT

Al B. 4 25L6GT
iCe 6Ca 12A8GT 252661’
1F4 BE6 12A6
185 BH6 12AUG 3585
;Id ﬁgg; ::BEB 39/‘
a4
6a0s esK7aT 124501 23 per 100 asstd,
6ATE SQ7G T 12 7

SPEAKER SPECIALS!

3"54" or 57 PM, less output Alnico

m carwns of 30, each......... 81:
6” x 97 Ovnl EM Alnico 5, 3.18 oz.
magnet, each . ........... $2.5
In cartons of 24 each ...... $2.39

TERMS: Net C.0.D.,

F.0.B. NYC.

Mummum Order $10.00. 10% Deposit on all COD orders,
Write for terrific CR tube prices and Bargain Catalog C-8

“Economy-Wise means Greylock supplies!’”

Greylock Electronics Supply Co.

115 Liberty Street

New York 6. N, Y. 4

E
|
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| For 115 VAC-50/60 cycles.

f ® Heavy duty power transformer
# Full wave Selenium Rectifier

® Low Resistance Filter Choke

# High Capacity Filter Condenser
® Molti-position tap switch
Complete with operating and
instruction manval. Shpg.
wt. 24 |bs. Sorry no COD's.

NEW ELIMINATOR KIT!

FOR AUTO-RADIO SERVICING
Supplies 5-8 volts at 10 amperes contin-
vous, |5 amps. intermittent. Step voltage
control, ripple less than 3°%,! Power on
|nsfanf|y—no warm up period required.

HERE'S WHAT YOU GET:

Kit #EL-2

$19.50 %ﬁ'

Serviceman's net.

OPAD-GREEN COMPANY

71 Warren 5t.W. Mew York 7, N. Y. Phone: BEekman 3-7385-6

ARC/S Xrntrs VFO Drivers
Watts Output

(‘/ Superhet Recvrs W/Dyn
o Fope Canbeconvertedto110v80cy.
e 190 550 Kc ., , $6.95
IQ 3.6 Mc ........... 4.9%
o 6-9 Mc 4,95
-4 c- : Used Good Cond.
BC-605 ER- GIBSON GIRL

PHONE AMPLIFiER The Emergency
Easily converted to #. ™ s Radio Transmitter.
an ideal inter-Com- 3 Sends § O S n?.
munications set for nals autamatlcal y
office-home-or fac- @D | 5isookc. 150-mile

inal. New o range. No banenes
on Dia- .%ﬁ*' required. Mas hand-

$4.49 id jdriven generator,
‘__lu-l"‘ ubu wire. New

OKES only . .$3.49
W BC 223
XMITR

mitter with
(il crystal oscilla.
tor control on
four pre-select-
Y Ied chaaneIs—al:o master ;s‘;:.;l.;
TN ator. Frequency coverage
Ry A mite. | KC. to 5250 K€, by use of three

plug in coils. Five tube opera-
tion, 801 oscillator, 801 power
SPECU\L XFMRS. amplifier, two 46 maodulators,

11Sv. 80 cCY. and one 46 speech amplifier.
36v/3. 5 A for Price with TU-17 Tuning Umt.
Rect., 9“ .$2.75 | 2000 to 3000 KC

NAVY ARS
230/0v/AMa. RECEIVER
1080vct/SsMa,
%6.3 / 4.49
Z3ouet/Honia,6. 4/
8.78,6.4/6,5¢ /35

1.2573 g ¢
D 4 bands. This is a deluxe type
/) super-het receiver, Note: The

frequency coverage includes the
standard broadcast band. Mas 4

gang tuning condenser; can be
canverted to 110 V. Ac receiver.
Complete with _tub 12SF7
3—12S8F7 and IZAG Dial
|s buult on front of chassis. Elec-
triz driven or Manual band change
switch. Weight 28 Ibs. Size 6”7 x
7” x 15”. Camplete with tubes

S0
IDEAL For % and dynamotor (Fair as g
?ﬂ;ec_onlvo = Sondhy flo-ss
As is Fair T.V. Transformer, 7” or 9” scope.

ARR2 Homing Rec.

Tunes 234-258 MC

!:(:nialnsl 4 —6AKS.
01,

3000v/SMA,720vct/200MA. 6. 4/
8.7A. 6.4/6A, S/3A, 1.25/3A
115V 60 cy input. Price..$3.95

Rated Concerns Send P.O.
Send M.0. or CHK. Mdse. Guartd. Shpd. Charges
Sent C.0.0. Price F.0.B. N.Y.C. Phone Di. 9-4124

COMMUNICATIONS EQUIPMENT CO.
134 Liberty St., Dept. C8 New York City 7, N. Y.

Finds Intermittent
Condensers Instantly

Pres-probe’s sliding tip
with variable resistance
prevents condenser
healing. Tests with
power on. Requires
no adjustment. Stops
guesswork. Saves
time. Convennent
grobe size (7% ” long) .
atisfaction guaranteed.

See Your Dist. or Order Direct

PRES-PROBE CO.

2326 N. THIRD ST., MILWAUXEE 12, WIS,

~ RECEIVER
=»>DE LUXETVCONSTRUCTORS
Complete set of Video IF, Audio 1F, Diser. and

trap coil forms. Discr.—surplus—see Page 24, March
R.E. All -others special made with cores and single

hole mounting, less wire.
Set of 8 coil forms $3.80
R.F. coil forms and trimmer cap. forms as shown
page 41, Feb. R-E.
Complete set of 13 pieces $.90
Station selector switch—special made. See page 39,
Feb. R-E (less rear spring & mounting plate).
Available fuly 20, Each $4.860
Set of large prints and templates (9) to use in con-
junction with Jan.-July Radio-Electronics.
Postage included $2.50
Include 20c postage with coil sets or 40¢ with com.
plete order,
Address checks or postal notes to:

HAS. A. YVACCARO

15 Park Ave., Ambler, Penna.

PEN-OSCIL-LITE

Extremely convenient test oscillator for all radio
servicing; alignment e Small as a pen e Self
powered e Range from 700 cycles audio to over
600 megacycles u.h.f. « Output from zero to 125
v.»» Low in cost s Used by Signal Corps
¢ Write for information.

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.

EVERY
RADIOMAN

Can Use These

SERVICE HINTS!

age of ‘'How to Sim-
pllf Ragfil Repairs’ is
practlcal Ideas ntains
photos, charts, diagrams—
no fluff—no vague theory. In
plain every-day language it
flves you priceless sugges-
onsg —new Bervi ean
You’ll use and bene
the experience of
Partial list of contents Haw
to Localize Trouble; How to

all yours—FREE! No 0|.l-

gation.

SEND COUPON OR PENNY
POSTCARD FOR YOUR
FREE COPY TODAY!

T BN W G T — S S S S— S o

FIILEI ENGINEERING CO., Dept. 8RCS
S. Federal St., Chi ugo 16, Illinois

160

I s RUSH my FREE copy of “How to Stmpllty
Radio Repa

IN-mo sseenes ssesrense secsecrsencscccnace )

I AdIress ...c.vovescscss00csssssssesscsanssce I
CItY. nvevseusnonsennase Zone... State....... |
et —— s s s St ot S i e i S,
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Book Reviews

MODEL A-710

12 TUBE
FM-AM

For the first time in
radio history, there is
really available a high
quatity FM-AM tuner.
designed for drift-free,
realistic high fidelity
reception AT A PRICE
THAT PLACES IT
WITHIN EASY REACH
OF THE CUSTOM
BUILDER, SERVICE.
MANUFAC-
. EXPERI-
MENTER, ETC.

JOBBERS!

Write Dept. RE-J for
New 16 page Cata-
log and Jobber Net
Prices.

Chas,;,

o d""len,'
ok % 8347 e l0na;
Ibg, weight: 51,
Pow. .

170 %y fSQUiremeny,

C 2
and/or 3140 20 MiLs
ML g3 %:o:m_-,,

APPROVED ELECTRONIC INST..CORP.
142 Liberty St. M.¥.C.

OPPORTUNITY AD-LETS

Advertisements in this section cost 25c a word for
each Insertion. Name, address and Initials must be
included at the ahove rate. Cash should accompany
all classified advertisements unless placed by an
accredited advertising agency, No advertisement for
less than ten words accepted. Ten percent discount
six issues. twenty percent for twelve 1ssues. Objec-
tionahle or misleading advertisements not arcepted.
Advertisements for September, 1950, issue, must reach
us not later than July 24, 1950.

Radio-Electronics, 25 W. Broadway, New York 7, N.Y.

MAGAZINLES (BACK DATED)—FOREIGN, DOMESTIC,
arts. Books, booklets. subseriptions, pin-ups, etc. Catalog,
10c (refunded). Cicerone's, 8¢-22 Northern Blvd., Jackson
Helghts, N. Y.

LANCASTER, ALLWINE & ROMMEL, 438 BOWEN
Bullding, Washington, D. C, Registered Patent Attorneys.
Practice before United States Patent Office. Validity and
infringement Investigations ana OUpinions. Booklet and
form ‘‘Evidence of Conception” forwarded upon request.

VITOX, for longer storage-battery life.
LYONART, Trinidad. Colorado.

5D-201 SOLDERING FLUX. 50c up. Parts Distributor or
write LYONART, Trinidad. Colorado.

RADIOMEN, SERVICEMEN, BEGINNERS — MAKE
more money, easily, quickly. $250 weekly possihle. We
show You how. Information free. Merit Products. 216-32L
132nd Avenue. Springfietd Gardens 13. New York.

Five Element TV Yagi Beams. High Band $6.75. Low
Band $8.50. Aluminum Tubing, Etc. Willard Radcliff,
Fostorla. Ohto.

AMATEURS—RADIO AND ELECTRICAL RESEARCH
Engineering. Hy Twilimann, R.R.#1, Chesterfield, Mo.

TWIN-TRAX
TAPE
EVEATAHERE 8
N S RECORDER $
© Available to you direct from the factory at savings
that make TWIN-TRAX the only professional-type re- !
corder in the popular-price field. More than o dozen
model variations for portability, long-play, continy- -
ous operation, etc. For a better tape recorder that -
* combines professicnal quality with operating ease

~ and trouble-free construction, it's TWIN.-TRAX, Write '
% today for complete literature.

50c prepald.

EHGIHEERS

*Trade Mark Registered

Ampririer Core. or AMERICA
398-10 Broadway © New York 13, N, Y.

NEW VACUUM TUBE
VOLTMETER 555 thaveast
AC_and DC ranges: Kit Form
0-5/10/100/500/

1000 voits. Ohmeter 52295
T s
center scaie 'Io.r TV. F'“’:’.’;’;‘h‘

209/ accuracy: big dlls'alzneter: g‘g.inez. input imped.:
Dimen, xlé/z'w. X YU'n, X 8" overall,

FEILER ENGINEERING CO. Dept. SRCSV
1601 S. Federal St. Chicago 16, Il

instructors in preparing examinations
and to help students check their prog-
ress in the study of conventional texts.
Its scope and style make it useful for
radio amateurs, students, instructors,
and engineers.—R.F.S.

APPLICATION OF THE ELECTRONIC
VALVE IN RADIO RECEIVERS AND
AMPLIFIERS, Book IV, by B. G. Dam-
mers, J. Haantjes, J. Otte and H. Van
Suchtelen. Published by N. V. Philips’
Gloeilampenfabriken, Eindhoven, Neth-
erlands. (Distributed in the United
States by Elsevier Publishing Co., New
York, N. Y.) 6, x 9 inches, 416 pages.
Price $5.00.

The title above is that of the individ-
ual volume, which is book IV in the se-
ries “Electronic Valves.” This volume
is the first of a proposed three on ap-
plications of electronic tubes, which
form a series within a series. The pres-
ent book deals with tube applications
in r.f. and i.f. amplification, frequency-
changing and detection. The next vol-
ume will cover a.f. amplification and the
third (Book VI in the Electronic Valves
series) will cover miscellaneous appli-
cations such as a.v.c.,, af.c. feedback,
parasitics, and other phenomena.

Book IV resembles closely a work on
receiver design, though certain fea-
tures are omitted, in line with the au-
thors’ intention to deseribe tube (valve)
circuits. Thus antennas are not dis-
cussed, and we are told that loudspeak-
ers will not be.

As a design work dealing with mod-
ern tubes, this series should be highly
topical and useful. Its usefulness is in-
creased by the “Survey of the Litera-
ture” at the end of each chapter.—F.S.

HOW TO BECOME A RADIO AMA-
TEUR (11th Edition) published by the
American Radio Relay League. 615 x
91% inches, 58 numbered pages plus
several advertising pages. Price 50
cents.

The new edition is aimed especially
at the new Novice Class of amateur
license which the FCC is about to make
available. A simple receiver with a
3A4 and a transmitter with a 6V6 are
shown for the beginner, with a four-
tube super and 30-watt oscillator-
amplifier transmitter for the better
prepared would-be amateur. The “pic-
torial” method of teaching radio sche-
matic symbols will be appreciated by
the beginner.

"WANTED
TO BUY

Lorge and small quantities of new or
used electronic government or manu-
facturers' surplus tubes and equipment.
Highest prices paid. State quantity,
condition and best price in first letter.

Box No. F-2 ¢/o Radio-Eiectronics

25 West Broadway
New York 7, N. Y.

AUGUST, 1950
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pSON
FOR VALUE!

SAVE $$ ON JFD TV ACCESSORIES!

JFD TWIN LEAD TV
LIGHTNING ARRESTER
Protects television sets against
lightning and static charges.
Underwriter’s Laboratories Ap-
proved for all-weather outdoor-
indoor uge. Quickly and easily
attached to any type twin lead.

AT102, for regular
twin lead.........$1.32 ea.
AT103,for oval jumbo
and tubular twin lead 1.32 ea.

JFD “PANORAMA”
. INDOOR TV ANTENNA .
Absolutely tip-proof. 3-section,
triple-chrome plated brass tele-
scopic dipoles can be adjusted
from 15 to 41 inches for easy
orientation, Strong signal gain,
Complete with 300 ohm_twin
lead oocriiiaaveene $2.35

o

il
e

||' JFD “QUICK-STRIP”
TWIN.-LEAD STRIPPER

i “RADIO KITS” .
3.Way Portable Receiver Kit
Make this tube radio for

AC-DC house use. Smu
signed leatherette case with
modern grille and slide rule
dial. 57 Alnico V speaker. Com-
! plete with extra low curren
drain tubes for long battery life.
| KIT Mo
3W10A

M
i‘
=
n
g
13
2
a9
&
b1
$
8
z
=)
=
o
]
=3

| VRS A
.......... L)
2.BAND S-TUBE AC/DC RECEIVER KIT, standard
and forei; broadcast. Kit Model S-5X....$15.95
S?TUlE A%n/Dc SUPERMET KIT. Mode§ S-5..$13.95

Satisfaction guaranteed. Send Check or money order.
25% deposi? with C.0.D, All orders shipped within
B. New York. Please include postage.
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ADSON ... &=, ..
MAKES AUTO RADIO REPAIR
TWICE AS EASY!

Here—prepared by an auto radio ex-
pert of 20 years standing—is every-
thing you need to know to install,
service and repair all types of auto
radios faster — easier — more profit-
ably. Covering every type of auto
radio from the mid-1930’s, this com-
pact book gives You complete installa-
tion, troubleshooting and repair pro-
cedures plus tips on how to set up
shop and get business.

SERVICING THE MODERN
cAR RAnIo by A, L. Hurlbut

2nd Edition, 702 pages, 8%sz11, 222 illus.
500 car radio diagrams. Price $7.50.

You'll really know how to repair auto radios
gromably after reading this great book! From
asic theory through step-by-step servicing meth-
ods, every detail of the work is explained in a way you
can easily understand. Differences between car and
ordinary radios; antennas; antenna input circuits;
power supply; circuit features; automotive electrical
systems; installations; loudspeakers; interference; vi-
brator maintenance; alignment, push-button tuning
and other related subjects are covered completely.

OVER 500 CIRCUIT DIAGRAMS

Of particular importance., SERVICING THE MODERN
CAR RADIO contains over 500 circuit diagrams giving
circuit details of specific car radio types you are most
likely to be called upon to repair. This feature alone
can save you many times the cost of the book. Read
it at OUR risk. Use coupon today!

and over

10-DAY MONEY-BACK GUARANTEE

Dept. RE-80, MURRAY HILL BOOKS, Inc.,
232 Madison Ave., New York 16, N.Y.

[ Send me Hurlbut’s SERVICING THE MODERN
CAR RADIO book for which I enclose $7.50 ($8.00
outside U.S.A.) or, [ send C.0.D. for this amount
plus postage. (No foreign C.0.D.'s.) If book is not
satisfactory it is understood I may return it in
10 days and you guarantee to refund my $7.50.

City & Zone...........

g e
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DEAL NUMBER 1

Sncp-on fuse holder for quick, easy replacement

of TV pigtail fuses. Snap one s de of holder on blown pigtai!
fuse in set. Snap regular replacement fuses in other side — the
job is done. No more cuiting out the pigtail. No more

messy soldering. No more fuses blown by hot irons.

Save time, save work, save the customer’s money, and still
make big TV profits. Service dealer cost, 15¢ each.

LITTELFUSE INC.
4757 N. RAVENSWOOD AVE., CHICAGO 40, ILLINOIS

DEAL NUMBER 2

TV fuse ki-—10 assorted fuses that service all TV receivers

— Adnmriral, Philco, RCA, Zenith, Emerson, Hallicrafters,

etc., etc., etc. The serviceman neads -he right fuse in his box —
it is in this kit when he neads . Saves time, saves profit.
Service dealer cost, 98¢ each.

LITTELZUSE INC.
4757 N. RAVENSWOOD &VE.,, CHICAGO 40, ILLINOIS

M TNk
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=3 Train at Home R ADIO
& in SpareTime for '

) -TELEVISION

My Famous Training System Prepares You
Double Quick For a Good Job or Your Own
Profitable Radio-Television Business

Radio-Television is now America’'s greatest opportunity field'
Trained men are needed to fill zood jobs and handle profitable
Radio-Television Service work. I have trained hundreds of men
for success in Radio-Television—and 1 stand ready to Train
you too, cven if you have no previous experience. My training
is 1009 practical—designed to give you the knowledze and
experience you need to make monev in Radic-Television in the
shortest possible time. T Train you with up-to-the-second re-
vised lessons—PLUS many big kits of Racio-Television equip
ment. You actually do over 300 demonstrations, experiments
and construetion projects. In additiom. yveu build a Powerful
6-tube-2-band radio, o multi-range test meter and a complete
Television receiver! All equipment is YOURS TO KEEP.

EASY TO MAKE EXTRA MONEY WHILE YOU LEARN

You do all your training with me AT HOME in spare hours. Keep right
d ' on with your present job and income while learnirg—and earn extra

; cash besides! The day vou enroll I begin sending you plans and ideas
b for doing profitable spare time Radio-TV work. Many of my Sprayberry
t students pay for their entire training this way! You get priceless experi-
r ence and many plans for making extra money. You build all your own
Radio-TV Test Equipment from parts I send you—nothing else to buy.
Just one more reason why I believe I offer the ambitious man the big-
gest value in top notch Radio-TV Training available anywhere in
America today.

N BE READY FOR TOP PAYING RADIO-TELEVISION JOBS

Radio-Television is growing with amazing speed. More than 2000 Radio
broadeasting stations PLUS an additional 102 Television stations are
now on the air, Radio sets and TV receivers are being made and sold
in record breaking numbers. If you enjoy working with your hands . . .
if you like to do interesting and varied work . . . if you really want
to make good money and work in an industry that has a future . . .
YOU BELONG IN RADIO-TELEVISION. But you MUST have good
Training to “cash in” . . the kind of training thet starts you out
with basie fundamentals and carries you right through every circuit and
L problem of Radio-Television Servicing and Repair. In a word . . . that's
= Sprayberry Training . . . the course backed by more than 20 years of
association with the Radio-Television industry!

g : FREE 22/ 2Apio AND
g S TELEVISION BOOKS

. . | want you to have ALL the feets about my complerc
- | b g — L system of Radio-Televigion Training! Act now! Hush the
- ' 4 a s W coupon for my three big Radio-Television hooks: *‘How
= o camt 2 Tee—r To Muke Money In Radio-Television,”” PLUSN my new
. ] _ ;- Lol illustrated Television bulletin PLUS an actual sample
— ) 3 - e 6”‘5‘0 Sprayberry Lesson—all FREE with my compliments, No
g e’ bligation and no salesman will call on you. Send the
e f 5 - . coupon in an envelope or paste on back of post card
» = -3 3 "\\ 1 will rush ail three hooks at once!
-y el \
. ( . e Sprayberry Academy of
L : v .
- \ W sy Radio, Dept. 20-M
® ~ :
et e : 3
- : 111 North Canal St., Chicago 6, Hl
—— o — —— —— -—— e ———
’
< SPRAYBERRY ACADEMY OF RADIO, Dept. 20-M E
= f 111 North Canal St., Chicago 6, Il |
e £ L I / Plesse rush to me all informatlon on your Radic-Television 4
t Training plan. | understand this does not abligate me and that |
| no salesman will call upon me. '
e = :
lI‘ ~ / /[ Naine. .. . - 8- 25 3 g R o xSt oS = Ja Age...... 1
! 1
Address. ... ..oy SO AT R 5
U OB ATI0 4
0 (e S BTN RN Y, uState -
Please Check Below About Your Experience i
[0 Are You Experienced? 1 No Experience i
i " A i A . Al Ml it . st ¥ . . _J

wWwWw. americanradiohistorv.com
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THE DUALITY OF RCA TUBES IS UNQUESTIONED

. « - with dependability

Each standard by which you judge a
tube in service is considered in estab-
lishing the design requirements of RCA
tubes. Dependable performance of de-
flection circuits starts with dependable
tubes. For example.

RCA-designed driver tubes, such as
the 6SN7-GT and 12AU7—as well as
the RCA-6K6-GT and RCA-GAQS ver-
tical-deflection tubes—are exception-
ally low in microphonics. They are
built for dependable performance.

RCA-designed horizontal deflection
tubes, such as the 6BGG-G, easil~ with-
stand peak plate voltages of 5000 volts,
and as readily meet peak emission de-
mands on the cathode. They, too, are
built for dependable performance.

For these reasons, RCA tubes offer
dependability beyond the average. Wich
fewer service failures and fewer costly
call-backs, there is, then, an additional
hidden profit in every RCA tube and
kinescope you sell.

Ahways keep in touch with your RCA Tube Distributor

SLECTRON TUBES

WwWwWw . americanradiohistorv.com

RADIO CORPORATION of AMERICA

HARRISON. N.J,
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