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A Controlled Curve

For Better Performance!

The resistance taper of the Mallory Midgetrol makes
a smooth, controlled curve. No sharp breaks...
perfect attenuation. An exclusive Mallory engineered
machine automatically forms the taper ... removes
all chance of human error. Each Mallory Midgetrol
element is a duplicate of every other element of the
same rating. And each element gives you accurate

over-all resistance and ample current-carrying ability.

The Mallory Midgetrol is the answer to your control
problems. A 34" diameter control with electrical
characteristics superior to 138" controls, it lets you

standardize on one control for all of your replacements !

Te Mallory Midgetrol

The small size allows you

to service portables,
auto radios and small AC.DC receivers requiring
154" controls.

Electrical characteristics
allow you to use the
allory Midgetrol to replace large as well as small
controls. No special shafts required. You carry

fewer controls in stock.

The new and unique flat
shaft design of the
Mallory Midgetrol saves installation time with all
types of knobs.

See your Mallory distributor for this new standard in carbon controls!

P. R. MALLORY & CO., Inc., INDIANAPOLIS &, INDIANA
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You Practice COMMUNICATIONS

. As part of my Com-
I Send You Parts To Build e s (et
This Transmitter

you build this low
power broadcasting
transmitter, learn
how to put a station
“on the air,” perform
procedures denmand-
ed of Broadcast Sta-
tion operators, make
many tests.

this Tester with
perts I serd earls in my

Servicinz Course. Hzlps you fix . §
neighbors’ Rad:es and EAEN EXTRA |
MONEY in spare time. 1

YOU BUILD Vacuum. Tube Power
Pack as part of my Com-
munications Course; get
experienee with packs
of many kinds.

U weawavonte. & mmanrans >

Course, It pro-
vides ampli- 2% Talg
tude - modu-

Learn how Htéd signals !
to coTrect dJor many,
Power Pack tests and ex-

. &roubles. periments,

I TRAINED
THESE MEN

"I have been bperat-
ing my own Servicing
business. In two years
I did $14,000 worth
of business ; net yrofit.
$6,850. Have one full
time employee, an
Student."—PHILLIP G.

YOU MUST
ACT FAS

N.R.L
BROGAN, Louisville 8§, Kx

“Four yrars ago, I was
s bookkeeper with a
hand-to-mouth salary.
Now I am a Radio
Engineer with a key
station of the Ameri.
<an Bioadcasting
€ompany network.”—NORMAN
H. WAED, Ridgefield Park, N. J.

“When halfway thru
the N.R.I. course, I
made $5 to $8 a week
fixing sets in my spare
time. Am now selling
and installing Tele.
vision sets and aaten-
nas.”—E. J. STREITEN3ER-
GER, New Boston, Ohio.

“My first job was.g,
operator with KDLR,
obtained for me hy
your Gruduate Service
Dept. T am now Chief
Engineer of Police Ra.
dio Station WQOX. I
never hesitate to endorse NR.L”
—T. S. NORTON, Hamiltos, Q.

* HURRY!

o

Mail Coupon Now!

You Practice Radio SERVICING|

On This Modern Radio You Coarte T send you the spese |
Build With Parts | Send

loop antenna, EVERYTEING |
you need to build this modern,
powerful Radio Receiver! 1
also send parts to build other
Radio circuits, see below. You
use for practical experience and |
to earn EX- |

tubes, chassis, transformer, |

TRA mon2y ir
spare tima.

}
|

YOU BUILD this A. M. Signal
Generator as part of my Servicing J

G. |. Bill gives you valuable
a training benefits. For each
3 months of training eligi-
bility, you can get a full year
of N.R.]l. Training. Keep
your job while learning. But
Act Now! Time is running

by Practicing in Spare Time

1

Learn Servicing or lommunications

with KITS GF RADIO PARTS | Send

Do you want good pay, a jcb with a bright future and
security ? Would you like to have a profitable shop or
store of your own? If so, find out how you can realize
your ambition in the fast growing, prosperous RADIO-
TELEVISION industry. Even without Television, the
industry is bigger than ever before. 81 million Fome
and auto Radios, 2,700 Broadcasting Stations, expand-
ing use of Aviation and Police Radio, Micro-wave
Relay, Two-way Radio for buses, taxis, etc., are making
opportunities for Servicing and Communications Tech-
nicians and FCC-Licensed Operators.

Television is TODAY’S Good Job Maker

n 1949, almost 3,000,000 TV sets sold. By~ 1954,
20,000,000 TV sets estimated. 100 TV Stations now operating. Authori-
ties predict 1,000 TV Stations. This means more jobs, good pay for
qualified men all over the United States and Canada.

Many Soon Make $10 Extra a Week in Spare Time

Keep vour job while training. Hundreds of successful RADIO-
TELEVISION TECHNICIANS ! trained had no previous experience,
some only a grammar school education. Learn Radio-Television prin-
ciples from illustrated lessons. Get PRACTICAL EXPERIENCE—
build valuable multitester-—experiment with circuits common to Radio
and Television. Keep all equipment. Many students make $5, $10
extra a week fixing neighbors’ Radios in spare time. SPECIAL
BOOKLETS start teaching you the day you enroll.

Send Now For 2 Books FREE—Mail Coupon

Send now for my FREE DOUBLE OFFER. You get actual Servicing
lesson to show you how you learn at home. Also my 64-page bkook,
“How to Be a Success in Radio-Television.” Read what my graduates
are doing, earning; see equipment you practice with at home. Send
coupon in envelope or paste on postal. J. E. SMITH, President,
Dept.OJX, National Radio Institute, Washington 9, D.C. Our 37th Year.

). £ SMITH, President
Hatlesal Radie institste

MR. J. E. SMITH, President, Dept. OJX,

. Nati | Radio | Washington 9, D. C.

0 Mail me Sample Lesson and 64-page Book
about How to Win Success in Radio-Tele-
vision. Both FREE. (No Salesman will eall.

] Please write plainly.)

'Nam'e..........,.... Age. .
BADress.. oo
.City_.. Zone State. ...

) O Check if Veteran - AApproved for training under G. 1. Bi

www.americanradiohistorv.com
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incorporating
SHORT WAVE CRAFT* TELEVISION NEWS*
RADIO & TELEVISION
*Trademark reristered U. S. Patent Office

| RADIO —

:LECTRONICS

formerly RADIO-CRAFT

MEMBER
AUDIT BUREAU OF CIRCULATIONS

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

Fred Shunaman. Managing Editor . Queen, Edirorial Associate
Robert F. Scott, W2PWG, Technical Editor Angie Pascale, Production Manager
Manfred Wentzel, Associate Editor Wm. Lyon Mclaughiin, Tech. liiustration Director

Lee Robinson, General Manager

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

Robert Fallath, Promotion Manager

CONTENTS SEPTEMBER, 1950
Editorial (Page 21)
Emergency Radios....... ceieieieinnee... by Hugo Gernsback 21
Television (Pages 22-27)
Birth of @ TV Picture Tube {Cover Feature).................. 22
Installation Problems of Urban TV Receivers...... by Ira Kamen. 24
Students Demonstrate TV Station.......... by Steve Lamoreaux 25
Television Service Clinic............. by Walter H. Buchsbau 26
Television DX Reports. ....iiiiiiiiie i 500000 27
Electronics (Pages 28-31)
Radio Electronics in the Home.........iii i, 28
Fieldistor—New Crystal Triode.....v.vvn... by W. P. Schulz &

. O. M. Stuetzer 29
Electron-Tube Steno Writes in Shorthand..by Jean Dreyfus-Graf 30

Servicing—Test Instruments (Page 32-40)
Radio Set and Service Review (Polic-Alarm and Monitoradio) 32

Code of Standards for Radio-TV Service ................... 33
!Low-Cosf R-C Bridge Features Wide Range...... by J. W. Korte 34
Handy Tool Kit.. ..o oo by H. Leeper 36
New Service Plans for TV. .. .. i it 36

Plug-in Adapter for Powar Check....by Rufus P. Turner, K6AI 37
Fundamentals of Radio Servicing, Part XIX—Receiver Selectivity
by John T. Frye 38

Publicity Checklist. .. vv....... 50000000800 0a¢ by Dan Valentine 40
Audio (Pages 41-48)
Electronics and Music, Part Il ...oouin... by Richard H. Dorf 41

Jwa Low-Noise Pickups for Home Constructors
) by Benjamin F. Meissner 43
A High-Gain Amplifier. ............. ... by James Rundo 45
Preamp far Low-Speed Pickups......... e by Robert Hill 48
Amateur (Pages 50.52)

Dependable V.F.O. for 80-Meter Band
by Richard L. Parmenter, WIJXF 50
Construction (Pages 64-67)
Germanium Crystal Receivers Pick Up European Broadcasts
by Dr. Wm. H. Grace. Jr. b4
New Design (Pages 70-72)

Tubes of the Month...... e eea 566000060030000000 B0G00E . 70
Departments
The Radio Month.... 10-12 Question Box........ 80
Radio Business ...... 14-16 Miscell
New Patents. ........ 56 T EEETONY e 8z
! echnotes .......... 89

New Devices ........ 68 .
Rodio-Electronic Pedple .........ot.. o

G . 74 Communications .. .. 93
Try This One........ 78 Book Reviews ........ 95

ON THE COVER: Avutomatically sprayed picture tubes dry under
heat lamps at Sylvania's Ottawa, Ohio, plant.

More pictures of tube production on page 22.
Kodachrome courtesy Sylvania Electric Products.

RADIO-ELECTRONICS, September 1950, Volume XXI, No. 12. Published monthly, Publication Office: Erie Ave.,
F to G Streeta, Philadelphia 32, Pa. Entered as second class matter September 27, 1948, at the post office at
Philadelphia. Ps., under the Act of March 8, 1879. SUBSCRIPTION RATES: In U. 8. and Canada, io U. 8.
possessions, Mexice, Soutk snd Central American countries, $3.50; $6.08 for two yearsj $8.00 for thres years;
single coples 3uc. All oiher foreign countries $4.50 a vear. $8.yu for two years, $11.00 for three years. Allow vne
month for change of address. When ordering a change please furnish an address stencil impression from a recent wrapper.
RADCRAFT PUBLICATIONS. INC. Hugo Gernsback, Pres.; M. Harvey Gernsback, Vice-Pres.; G. Aliquo, Sec’y.
Contents copyright, 1950, by Raderaft Publicationa, 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 2-96%90.
BRANCH ADVERTISING OFFICES: Chicago: 520 N. Michlgan Ave. Telephone SUperior 7-1798. Los Angeles:
Ralph W. Harker, 1127 Wiisbire Blvd., Tel, MA 6-1271. San Fran¢isco: Raiph W. Harker. 582 Market St.. el
GArfield 1-2481. FOREIGN AGENTS: Great Britain: Atlas Publlshing and Distrlbuting Co.. Ltd.. London E C.4
JAustralia: McGill's Agency, Melbourne, France: Brentano’s, Paris Ze. Holland: Trilectron. Heemstede. Greece :
‘International Book & News Agency, Athens. Se. Africa: Central News Ageney. Ltd.. Johannesburg: Capetown: frurban,
‘Natal. Universal Book Agency, Johannesburg. Middie East: Steimatzky Mlddle East Agency, Jerusalem india: Broadway
News Centre, Dadar, Bombay #14. K. L. Kannappa Mudaliar, Madras 2. Pakistan: Paradise Book Stall. Karachi:3.
POSTMASTER: If, undeliverable send form 3578 to: Rapio-ELBCTRONICS, 25 West Broadway, New York 7. N. Y.
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BROWN DEVIL

Enameled

Vitreous-

Resistors

Provide the utmost de-
pendability and small
size. Easily mounted by 1%” tinned wire
leads. Three sizes: 5, 10, and 20 watts.
Tolerance =+ 10%.

 DIVIDOHM_

Adjustable
Resistors

Vitreous-en-
ameled resistors,
with wire exposed
along one side for contact
with adjustable lugs. Use for

£ multi-tap resistors or voltage dividers,
and for quickly obtaining odd values of
resistance.

NEW OHM’S LAW
CALCULATOR

Quicklysolves
Ohm’s Law
problems—in-
cluding paral-
lel resistance, Also

has standard slide rule.

OHMITE MANUFACTURING CO.
4895 Flournoy St. Chicago 44, lllinois

Be 2&945 wéth

OHMITE

Reg. U. S. Pat. Off.

RHEQSTATS = RESISTORS = TAP SWITCHES

RADIO-ELECTRONICS for

v
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ELECTRONICS

Master ALL Phases

GOOD PAY
and Unlimited Opportunities
in JOBS LIKE THESE:
Business of Your Own
Radio Manufacturing, Sales, Service

Broadcasting, Telecasting
Television Manufacturing, Sales, Serv-

ice

Laboratories: Installation, Maintenance

of Electronic Equipment,

Electrolysis, Call Systems

Garages: Auto Radio Sales, Service

Sound Systems and Telephone Com-
panies; 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 lmpedance 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 adapt.ed to your training
in your own home, Shop Method Home
Training has been proved by hundreds
of successful graduates.

Both Resident and Home Study
Courses Offered

YOU NATIONAL SCHOOLS

LEARN BY 1OS ANGELES 37, CALIF. « EST. 1905

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

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 receivers, ap-
pliances, etc., for extra money and ex-
perience. Many National students pay
all or part of their training with spare
time earnings!

DON'T DELAY! The Radio-Television
Industry needs trained men NOW!

For quick action,
APPROVED mail coupon

FOR today and we’ll
VETERANS!? rush you full in-

formation.

Check coupon below §

Free!

NEW, ILLUSTRATED
OPPORTUNITY
BOOK AND SAMPLE
LESSON SHOW YOU
HOW WE TRAIN
YOU ... SEND FOR
THEM TODAY! NO
COST. NO
OBLIGATION.

DOING FIND OUT NOW ... MAIL COUPON‘TODAY»

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

hands various NATIE

National Schools, Dept. RE-9 i1 3
4000 South Figueroa Street Ma;lr Z;asegzevg;ope
Los Angeles 37, California

Send me your FREE book ‘‘Your Future in Radio” and
the sample lesson of your course. I understand no sales-

penny postal.

AGE.

experimental

units such as ADDRESS

those shown at

left, and how CITY

ZONE STATE.

to conduct
many tests.

www.americanradiohistorv.com
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]
|
|
with your own ; man will call on me.
|
|
|
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%W Only ALLIANCE delivers
a national TV campaign to five
million viewers around 60 stations.

@ Has more than 250,000 users

@ Comes with special "“Zip" feature
4-conductor cable.
The famous Model DIR also available with handy —

North — South — East — West indicator. Approved by
Underwriters’ Laboratories — guaranteed for one year!

NOW!! A FuLLY AUTOMATIC

ANTENNA ROTATOR BY ALLIANCE

The New HIR

with The Most Accurate Indicator On the Market!

JUST SET THE POINTER
AND FORGET IT!

® AUTOMATIC —the new deluxe
model HIR Alliance Tenna-Rotor is
fully automatic! The antenna turns
to any setting on the dial and
stops.

® FASTER INSTALLATION — the only
rotator where no orientation of
antenna is required. Has speciol
"Zip"” feature—4-conductor cable.

@ NEVER OQUT-OF-DATE—station selector
dial is eraseable. May be marked for
present or new channels at any time by
viewer.

® MOVING MYSTIC LIGHT —light moves
along dial—shows position while antenna
rotates. Pointer indicates antenna direc-
tion at all times!

TENNA -+ ROTOR

(TV ANTENNA ROTATOR)

RADIO-ELECTRONICS for

www.americanradiohistorv.com
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Are You Prepared for a
G[I Paying Job in Television?

The future helongs to those who prepare
for it. This school gives you up-to-date technical
training required to help you step ahead!

By
E. H. RIETZKE

President CREI

OUR {future success can best be

i assured by the steps you take

today to prepare for it. No field
offers a properly qualified young man
greater opportunity than Television.
But it takes technical training to land
the good-paying jobs. Authorities
are agreed that the one sure way to
acquire this training is from a good
school.

How can a young man select a
“good school?” By its reputation in
the industry . . . the professional
standing of its faculty . . . the quality
of ils courses . . . the personalized
help it offers . . . the length of time
it has been in existence . . . and its
accomplishments.

CREI invites investigation and com-
parison. An accredited technical
institute founded in 1927, CREI’s
home-study graduates today fill im-
portant engineering, research, and
radio-TV posts throughout the indus-
try. While CREI makes no job
promises to its graduates, the CREI
Placement Bureau generally has on
hand more requests than it can fill.
During the war CREI trained thou-
sands of technicians for the Army,

SEPTEMBER, 1950

Navy and Coast Guard. Hundreds
of thousands of special CREI tech-
nical texts were used in the Navy’s
own training program. Leading in-
dustrial firms—RCA Victor, United
Air Lines, TWA, Pan American Air-
ways, All-America Cables & Radio,
Inc., Sears Roebuck & Co., to name
only a few—have CREI group train-
ing programs now in operation.
CREI, through home study, offers
practical technical training, starting
with basic principles, going step-by-
step through the more advanced sub-
jects of TV and its related fields. Each
student receives continuous attention
and assistance to meet his special
needs. You learn about Optics; Pulse
Techniques; Deflection Circuits; RF,
IF, AF and Video Amplifiers; FM;

ence, education and present position.

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 149B, 16th & Park Rd., N. W, Washington 10, D. C.

Gentlemen: Send me FREE SAMPLE LESSON and booklet, “Your Future in the New
World of Electronics,” together with details of your home study training, CREI self-
I am attaching a brief resume of my experi-

improvement program and outline of course.
Check the Field of Greatest Interest: [] PRACTICAL TELEVISION ENGINEERING. [ PRACTICAL
RADIO ENGINEERING. [ TV, FM & ADVANCED AM SERVICING. [ AERONAUTICAL RADIO
ENGINEERING. [ BROADCAST RADIO ENGINEERING (AM, FM, TY). [0 RADIO-ELECTRONICS

Television technicians are in
demand—in stations, factor-
ies, research labs; in instal-
lation and trouble-shooting
jobs. And the opportunities
are increaging daily.

Receiving Antennas; Power Supplies;
Cathode Ray, Iconoscope, Image
Orthicon and Projection Tubes; UHF
Techniques, TV Test Equipment, etc.
SEND FOR FREE SAMPLE LESSON
and see for yourself how interesting
it is to studv at home and increase
your income. Mail the coupon below
and receive “The Orthicon and Image
Orthicon.” This lesson describes.the
development, theory and operation of
the orthicon and image orthicon TV
camera tubes.

The Three Basic CREl Courses:
Practical Radio Engineering (funda-
mental course in all phases of radio-
electronics) ; Practical Television En-
gineering (specialized training for
professional radiomen); Television
and FM Servicing (streamlined course
for men in “top third” of field).
Also available as Residence School
Courses.

IN INDUSTRY.
NAME. _AGE

Check here—
ADDRESS-A---,._ R e oo [ |§ interested in Res-
CITY. ZONE STATE idence Schoo! only.

!--------------------------------------------

www.americanradiohistorv.com
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built by the makers of elec-
tronic equipment respected

W by ey &

noté.Z.;.nofﬁl.S...
not 3.7 .. . but a full 4.0

mcs. video bandwidth.

WS TR

throughout the world.

¥

clean-as-a-whistle ;Nirir;g./

AR A e the best components :
' 3 l s available <in the industry. .

1

NATIONAL COMPANY, inc.

MALDEN, MASSACHUSETTS

i Table model with 16"
rectangular, dark-

i screen tube; built-in
Tele-Vane antenna.

$249.95

www.americanradiohistorv.com

/&W%/J/Wé NATIONAL TELEVISION

'// s i oo clain/

Console with 16"
rectangular, dark-
screen tube; built-in
Tele-Vane antenna.

$289.95

RADIO-ELECTRONICS for
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HERE’S YOUR BIG CHANCE:

D.T.l.Cun prepare you
for a Profitable Future in

TELEVISI

NOW...BUILD AND KEEP A 16" RECTANGULAR “BLACK” PICTURE
TUBE TELEVISION RECEIVER (This is an optional feature...described below)

See how DeForest’s Training, Inc. can start preparing you now for the oppor.
. . RADIO . . . ELECTRONICS. We provide
practical training in your own home to help you gain the confidence and
“know-how”’ to fit you for a responsible, well-paying job or your own business.
D.T.l. trains you rapidly, thoroughly, by using modern instruction methods and
equipment. Write today for free facts on how you, too, may get started toward

tunities ahead in TELEVISION .

o profitable, exciting career.

side of page. Modern easy-to-read lessons with
fold-out diagrams simplifies your entire training.

You Also Use Home Movies

| RF Signat
.| Generator EA%

aid . .
at home.

training advantage thot speeds your progress.
EMPLOYMENT SERVICE

When you complete your training, our effective
Employment Service helps you get started to.
ward a real future in Television-Radio-Elec
tronics.

Modern Laboratories

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

= ment. Write for details!

DeForest’s Training, Inc.
CHICAGO 14, ILLINOIS

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

SEPTEMBER,

950

16 Big Shipments of Parts—Plus Lessons

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 ond
keeping all test equipment and radio set shown at left

D.T.1., alone, includes the modern, visual training
. MOVIES to help you learn faster, easier
See electrons on the march and other
fascinating “hidden action”—a remarkable home

RADIO
and

CTRONICS

EXPERIENCE
NECESSARY

E. B. De Vry, President
Deforest’s Training, Inc.

0 reasons why!

1 You profit from our 19 years of
* “Know-how' in preparing men for
real opportunities in the Radio-Electronics
field—which now includes Television.
2 A faculty of more than 60 skilled resi-
* dential and 15 extension instructors.
3 You may learnat home or in our new,
* modern laboratories in Chicago.
4

Home Movies, an exclusive D. T. 1.
° feature, help you learn faster. ..
easier at home.
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.
7 You also get lessons with many illus-
*® trations and schematic drawings that
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
training described above.

handy

P MAIL THIS OPPORTUNITY COUPON NOW!

l Mr. E. B. De Vry, President
DeForest’s Training, Inc.
I 2533 N. Ashland Avenue, Dept. RE-G-9
Chicago 14, lllinois
' Please show me how | may get started toward a good job or a business
' of my own in Television-Radio-Electronics.
Nome.___________ Tt v B vy g Age_.____
Address. _ e Apt. ..
Gty e ____ Zone.___.State.._ ___.__.

www americanradiohistorv com
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Beaut

ELECTRIC SOLDERING
IRONS

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

heating element,

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

TEMPERATURE
REGULATING
STAND

This is a thermo-
stotically con-
trolled device for
1 the regulation of
the temperoture
of an electric soldering
iron. When ploced on
ond connected to this
stand, iron moy be moain-
toined at working tem-
peroture or through od-
justment on bottom of
stond ot low or worm
temperatures.

For descriptive literature write

AMERICAN ELECTRICAL

HEATER COMPANY
DETROIT 2, MICH., U.S. A.

—The Radio Nonth

MONUMENT commemorating the first
transatlantic short-wave message wiil
be dedicated at Greenwich, Connecti-
cut, early this fall. Sponsored by the
Radio Club of America, the monument
carries the inscription:

Near this spot, on December 11,
1921, radio station 1BCG sent to
Ardrossan, Scotland, the first mes-
sage ever Lo span the Atlantic on
short waves, 1BCG, an amateur sta-
tion, was built and operated by meni-
bers of The Radio Club of America.
Dedicated Greenwich, Connecticut,
1950,

In addition to the monuinent, bronze
medals will be awarded to those who
took part in the 1BCG transmission
and reception.

JOHN T. FRYE, regular contributor
to Rabpio-ELECTRONICS (“Fundamentals
of Radio Servicing”) and a number of
other radio publications, received an
engraved plaque from the Indiana Ra-
dio Council as Indiana’s outstanding
radio amateur of the year.

Mr. Frye already has a citation from
the Amateur Radio Relay League for
relaying messages during the Ohio
River flood between the flood area and
Washington, D.C. He works with the
emergency disaster committee of the
American Red Cross and is a member
of the River Forecast Net, a group set
up recently by the Weather Bureau of
the Department of Commerce to speed
communication of data on the rivers of
the Ohio watershed.

He was a member of the Army Ama-
teur Radio System (a group conhnected

| with the Signal Corps) before the war,

and now belongs to the Hoosier Kmer-
gency Net.

READING PENCIL, developed and
improved by Dr. Zworykin of RCA, and
which enables a blind person to read
ordinary print and typewritten copy,
was demonstrated at a recent meeting
of the American Association of Instruc-
tors for the Blind. When pointed at a
letter, the pencil translates the shape
of the letter into a distinctive noise
which is heard by the blind person
through a hearing aid. The average
blind person can learn about 190 words
which he can read in sentences after
about 24 hours of practice. However,
changes in typeface are very confusing
and require additional practice.

For the nearly blind, an electronic
magnifier based on television principles
was also demonstrated. An instrument
about the size of a flashlight scans the
type to be read. The word, magnified
15 times, is transmitted to the screen
of an ordinary televiser.

The demonstrators pointed out that
these devices still need further devel-
opment before the average blind person
can use them effectively.

CROSS-COUNTRY VIDEO will make
its debut Jan. 1, 1952. The Federal Com-
munications Commission has author-
ized the American Telephone and Tele-
graph Co. to complete the first trans-
continental television microwave relay
circuit by that date.

Wwww.americanradiohistorv.com

Fifty-five microwave relay stations
will bridge the last major gap between
Omaha and San Francisco in the pro-
posed system. The New York to Chica-
go portion of the circuit was completed
recently. New York, Chicago, St. Louis,
and many Eastern cities are already
connected by A.T.&T.s system of un-
derground coaxial cable. The cost of the
complete transcontinental microwave
system will be about 37 million dollars.

TELEVISION SETS owned by student:
at the Valparaiso Technical Institute
must be registered with the school au-
thorities. If a student’s grades fall be-
low normal, the school checks the reg-
ister to see if too much TV is the trou-
ble. If so, he must either send the set
home or put it in storage with the
school.

R.F. ENERGY is used to pasteurize
a continuous flow of milk in a device
invented by George H. Brown of Prince-
ton, N. J. (U.S. patent No. 2,510,796,
assigned to Radio Corporation of Amer
ica). The milk passes through a high-
frequency field which heats the liquid
nearly to its boiling point for a frac-
tion of a second to kill the germs. The
milk is then sprayed into a vacuum
chamber for quick cooling.

GIANT PICTURE TUBE with a di-
ameter of 30 inches and more than 536
square inches of picture area is used by
Allen B, Du Ment Laboratories in their
“Club 30" receiver. The picture tube’s
90° deflection angle makes it shorter in
length than in diameter, so it can be
housed in cabinets of conventional pro-
portions,

The receiver is designed for public
places such as schools, hospitals, clubs,
hotels, and restaurants. Besides TV it
has full-range AM and FM radio and a
plug-in attachment for a record player.
Production on the model will start this
fall.

The Du Mont has

company an.

nounced they intend to make the 30-
inch tube in
round forni.

rectangular as well as

Photo of the 30-inch diameter

picture
tube in the Du Mont Club 30 receiver.
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My Famous Training System Prepares You
Double Quick For a Good Job or YourOwn
Profitable Radio-Television Business

Radio-Television is now America’s greatest opportunit® field !

is 1009% practical—designed to glve you the knowlecze and
experience you need to make money in Radio-Televisior in the
shortest possible time. I Train you with up-to-the-second re-
vised lessons—PLUS many big kits of Radio-Television equip-

and construction projects. In addition, you build a Powerful

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. Keed right

" on with your present job and income while learning—and earrc extra

7 i . cash besides! The day you enroll 1 begin sending you plans and ideas

L - for doing profitable spare time Radio-TV work. Many of my Spreyberry

= students pay for their entire training this way! You get priceless =xperi-
L/ ence and many plans for making extra money. You build all your own

Radio-TV Test Equipment from parts I send you—nothing else zo buy.
Just one more reason why I believe I offer the ambitious man the big-
gest value in top notech Radio-TV Training available anywhere in
America today.

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 statioms are
now on the air. Radio sets and TV receivers are being made ard sold
in record breaking numbers. If you enjoy working with your hanis . . .
- 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 havz good

= Training to “cash in” . . . the kind of training that starts you out
4 with basie fundamentals and carrie_s you right tbrough every circuit and
" N 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!
) >
e P . - 3 BIG RADIO AND
L ) ’ 3
1 A : A TELEVISION BOOKS
o, o . N 1 want you to have ALL the facts about my eomplete
il - L% t system of Radio-Television Training! Act now! lush the
e 5 3 =) B s B e | coupon for_my three big Radio-Television hooks: “How
e i "'--"4' To Make Money in Radio-Television,” PLUS my new
- -l A = = illustrated Television bulletin PLUS an actual sample
&, - . Sprayberry Lesson—all FREE with my compliments. No

obligation and no salesman will eall on you. Send ih
coupon in an envelope or paste on back of pest card.
I will rush all "hree books at once!

: ] Sprayberry Academy of
; - T Radio, Dept. 20-N
< e i ; 111 North Canal St., Chicago 6, lll.

————— —— W - — " S e T

r ’
P SPRAYBERRY ACADEMY OF RADIO, Dept. 20-N
b | ) 111 North Canal St., Chicago &, I,
v g ’ / Please rush to me sl Information on your Radio-Tele-ision
e i Training plan. 1 understand this does not obligate me an€ that
\! il 4 no sslesman will call upon me.
5} y « / 120 e L N AR LY DR S SR - s Age (2
i AQAress. . ...couiianiinianaine ey P P Dot e MaaD
.
U OB
J 3 ATI0 LY Smmie § eioie o ae e @7 eiansls oo b 38 o0 7 R < 10 State % .
0 o4 & Please Check Below About Your Experience
d [0 Are You Experienced? [0 No Experience

. — — —— - —— ——— i — i — p—— . 2%, W =
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Trained men are needed to fill good jobs and handle profitable
Radio-Television Service work. I have trained hundreds of men
for success in Radio-Television—and I stand ready teo Train
you too, even if you have no premous ezperience. My -raining

ment. You actually do over 300 demonstrations, experiments

6-tube-2-band radio, a multi-range test meter and a coniplete
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FCC DECISION on new station allo-
cations may bring an end in the very
near future to the present TV freeze.
At a hearing of the Senate Interstate
and Foreign Commerce Committee held
this summer, FCC commissioner
George E. Sterling said, “If we could
come up with an agreement on color
television, we could write a decision
within 30 days and then proceed with
allocations.”

The color problem is still vexing the
FCC, but Sterling indicated that he
believes color is near at hand. This is
contrary to the opinion of Allen B. Du
Mont and some others in the industry
that color as a commercial service is
still many years away. Last June the
Columbia Broadcasting System re-
quested a delay in any decision until
they could demonstrate a new all-
electronic color system which they had
devised. However, the commission is
also under pressure from other indus-
try factions which want a decision as
soon as possible.

Also mentioned at the hearing was
the proposal to move television into
the u.h.f. band. Senator Tobey, New
Hampshire Republican, charged the
FCC with disregarding the advice of
its own engineers when it chose the
present v.h.f. band for TV in favor of
the u.h.f. band. The Senator pointed
out that in 1940 Paul DeMars, then
chief engineer for the Yankee Network,
warned that tropospheric interference
would disrupt TV in the frequencies to
which it is now assigned. Sterling
denied that the FCC had buried the
report, but said that this prediction
was based on theoretical calculations
and had not enough actual data to
merit its being taken seriously.

(Senator Tobey was at a loss for
words when, after the meeting, a re-
porter asked him what the troposphere
is. He did not seem to have a clear
answer.)

DOWN MEXICO WAY television is
getting off to a good start with proj-
ected opening of station XHTV, Mex-
ico’s first TV station (Channel 4). All
the equipment at XHTV was built by
RCA and shipped to Mexico City from
Camden, N.J., last March. It includes
a 5-kw transmitter, antenna, and cam-
eras and studio equipment. The station
also has a “studio on wheels” that will
provide facilities for remote pickup of
fiestas, bullfights, news, and other pub-
lic events. This mobile unit, which com-
pletes XHTV’s equipment, began the
3,100-mile highway trek from Camden
to Mexico City last June. XHTV will be
North America’s first over-the-border
link in what may be an eventual inter-
national exchange of TV programs.
Mexico is not alone in the march
toward television. Station CMQ, Ha-
vana, Cuba, is speeding installation of
a b-kilowatt television transmitter in
Havana’s radio center, and Sao Paulo,
Brazil, saw a preview of the open-
ing of the first TV station in that
country this summer. Radio Tupi, as
the station is called, is owned and
operated by Emissoras Associadas,

The Radio Month

Brazil’s largest radio network. Equip-
ment for the station, studios and mobile
pickups were supplied by RCA. A four-
hour demonstration of the equipment
over a closed cireuit was the highlight
of the opening ceremonies of the Mu-
seum of Modern Art in Sao Paulo.

SILVER ANNIVERSARY of the Chi-
cago section of the Institute of Radio
Engineers will be climaxed with a 25
Years of Progress celebration on Sep-
tember 25, 26, and 27 when the Sixth
National Electronics Conference will be
held at Chicago’s Edgewater Beach
Hotel.

The Chicago Section of the IRE,
formed 25 years ago with a nucleus of

45 members, has grown to a present
membership of 1,700, including stu-
dents and most of the engineers and
scientists in Chicago’s immense elec-
tronic industry. It was in Chicago that
Lee De Forest “The Father of Radio”
began his experiments with wireless
signal receivers that eventually devel-
oped into the three-electrode tube.
The National Electronies Conference,
sponsored by the IRE, the American
Institute of Electrical Engineers, the
Illinois Institute of Technology, North-
western University, and the University
of Illinois, will feature radio and TV
programs, educational trips, technical
meetings, and over 100 exhibits, with
“0Old Timers Night” as a major event.

CRYSTAL

THE

DYNAMIC

NOW STARRING 3 WAYS

CARBON

Switch Model tllustrated

THRIFTY TURNER TWENTY

Widely popular as an outstanding hand-held crystai microphone value, the
Turner Twenty is now available in a choice of crystal, dynamic, or carbon
circuits. Various switching arrangements provide even more versaglity to
meet 2 wide range of applications. All 3 Models are typically Turner—
brilliantly engineered and ruggedly constructed for “Sound Performance".
The die cast metal case provides stability and ample shielding. The cable
is securely anchored and Turner gwarantees it will not pull out. For top
value in the low-cost hand-held microphone field switch to Turner Twenty.

CRYSTAL

Model 20X . . 5 a . $12.85
Model S20X Wuh push to- talk smtch havmg shde lock feature Switch
connected in microphone circuit, normally open.. $14.85
Model SR-20X With push-to-talk switch having slide lock feature. Switch,
normally open, connected to two cable conductors indepen-

dent of microphone circuit for relay control. . $17.85
DYNAMIC CARBON
Model 20D . . ... $16.85 Model 20R .. ... 812.85
Model S20D . ... $18.85 Model S20R . .. .. $14.85
Model SR-20D . .. $21.85 Model SR-20R ... $17.85

Write for Complete Data Sheet

'I'HE TURNER company.

933 17th Street N. E. Cedar Rapids, lowa

JN CANADA: Canadian Marconi Co., Montreal P.Q.,
and Branches

EXPORT: Ad. Auriema, Inc., 89 Broad Street, New

York 4, N. Y.
| m——

Crystals licensed under patents of the Brush Development Co.
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Become an

Electrical
ngineer

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:

13

g A VALUABLE FEATURE of this educational program is the man-
% ner in which LABORATORY expericnce is woven into edch

successive term to assure a thorough, practical background. You
receive electrical practice and technical studies immediately. You
train with modern equipment such as you will use after graduation.

B

“"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 Humanities.

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

SCHOOL of ENGINEERING

] Major in Electronics
B. S. Degree

Electronic Technician
(12 months of objective study

Technical Institute ® College of Electrical Engineering

which also completes a third of
the program leading to the B.S.
degree)

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

Typical job objectives:

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-

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

SEPTEMBER,

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

1950

Laboratory Technician
Electrical Tester (radio mfg.)

Maintenance and Repair
Technician

Contractor
Manufacturing Supervisor

Salesman of Elcctronic
Equipment

{1 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)

rii, July.

MILWAUKEE SCHOOL OF ENGINEERING
Dept. RE-950
1020 N. Broadway, Milwaukee, Wis.

Without obligation send the 44-page *‘Your
Career”’ bulletin and 110-page catalog. I
(Check 6 to 36-month courses which interestyou)
[0 Electronics

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

Write or send Electrical Engineering:

for the helpful
44-page pictor-
ial bulletin,

coupon today I

“Your Career,"’’ Name Age
and the 110-
page catalog. I Address ...
City Zone........ State
' {0 Check if World War II Veteran

WwWWW . americanradiohistorv.com


www.americanradiohistory.com

Radio Business

Presenting the NEW

Astatic 1V and FM Boosters

A.f fdfz C raised tremendously
the level of improved TV reception
through pre-amplification of signal.
when it developed its famous de-
luxe model AT-l1 Booster with ex-
clusive variable gain control and
dual tuning. Now Astatic brings
another great advancement to the
progress of TV enjoyment — with
two low-cost boosters that equal. to
all practical purposes, the primary
function of the highest priced units.
Never before has so much quality
been incorporated in a booster to
sell at so low a price. Why not get

Booster Model BT-1
List Price $29.95

the complete details? Write today.

Models BT-1 and BT-2

Booster Model BTs2
List Price $32.50

Only ASTATIC offers
as complete a choice of
BOOSTER MODELS

Booster
Model AT-1

Increasing numbers of TV set List Price
owners will still want the $49-5°

finest Booster that money can
buy ~— and that means Astat-
ic’s deluxe Models AT-1 and
AT-1B, with rich furniture fin-
ish mahogany or blond wood
cabinet, exclusive and vari.
able gain control, dual tuning
and powerful four-tube
operation.

=, LOOK AT THE AMAZING
- QUALITY FEATURES IN
THESE LOW-PRICED

BOOSTERS

1 Employ Mallory Inductuner for
continuous variable tuning.

2 High gain, very uniform on both
high and low channels.

3 Simplified controls—single tun-
ing knob with continuous tuning
through both TV and FM bands.

4 Band width adequate over entire
range.

5 Low noise design and
construction.

6 No shock hazard to user.

7 Off-on switch for easily cutting
in and out of circuit.

8 Selenium rectifier.

9 Use single 6AK5 Tube.

10 Provide for either 72 ohm or 300
ohm impedance input and output.

11 Model BT-2 has handsome. dark
brown plastic cabinet.

12 Model BT-1 has metal cabinet in
rich mahogany woodgrain finish.

13 Large dial face is easy to see
in tuning.

14 Model BT-2 has recessed pilot
light to show when booster is on.

CORPORATIO

Q
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New Plants and Expansions
General Electric Corp. will spend over
seven million dollars in 1950 to increase
production of radio and TV receivers,
cabinets and tubes in its plants at Syra-
cuse, Utica, and Buffalo, N. Y.; Tell
City, Ind.; and Owensboro, Ky. G-E
also announced that new quarters for
their industrial research laboratory
near Schenectady, N. Y., have been com-
pleted. The buildings are flexibly de-
signed to meet the research needs of the
future. Philco Corp. has leased 21,500
square feet of additional space in Phila-
delphia, Pa., for their radar and other
government electronies projects. . . .
Bendix Radio and Television will quad-
ruple its TV production facilities with
the opening of a new building in Balti-
more about September 1. ... Howard
W. Sams & Co. has consolidated its four

former locations in one new 30,000
square-foot building in Indianapolis,
Ind. . . . Alprodco, Inc., has expanded

its Kempton, Ind., offices with the con-
struction of 3,000 square feet of addi-
tional space. . . . Freed Radio Corp. has
contracted a long-term lease for addi-
tional manufacturing space in New
York City for making Freed Eisemann
TV sets. . . . Emerson Radio & Phono-
graph Corp. has purchased the Musa-
grand Corp., Brooklyn. This plant
manufactures console cabinets and will
be operated by the Jefferson-Travis
Corp.

The Brunswick Division of Radio &
Television, Inc., is building a new TV
receiver plant in Brooklyn. When com-
pleted, the new plant will produce from
350 to 400 sets a day. . . . Tele-Tone
Radio Corp. advised the Securities and
Exchange Commission that it has pur-
chased the Rico Television Corp. of
Hato Rey, Puerto Rico. . . . Reeves
Soundcraft Corp. has announced that it
is producing three types of rectangular
TV picture tubes at its new Springdale,
Conn., plant recently acquired from
Remington Rand. . .. The Pentron Corp.
has acquired the assets and facilities of
Sound, Ine., Chicago. No change in the
operation of either company is planned
for the present.

Merchandising News

Standard Coil Products, Inc., has pre-
pared a striking point-of-sale booster
display for dealers and distributors. Ob-
tainable through jobbers, factory repre-
sentatives, or directly from the com-

‘EﬂFffs'r GET...
Unlo-cunn
RECERTIQN

msw‘u

\ ] i : % Bangregn

3 GET..
* gTuBI0-CLEAR
n:ctnnggg
The

I pany, it may be used with or without
a sample of the standard booster.
RCA’s tube division is distributing
portable radio batteries in colorful con-
| tainers which can be converted into

RADIO-ELECTRONICS for
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PAINLESSLY ;

WHY STRAIN, fry, and slice your fingers? Why break tubes?
Pull or insert 7-pin miniatures the e-a-s-y way. With eco-
nomical Hytron Tube Puller. Result of two years’ research.
Positive grip pulls first time from meanest sockets. Special
Neoprene rubber resists heat. Does not harm tube. Ad-
justs automatically to varying tube diameters. Tube
Puller works by sucticn and friction on top of tube. Re-
moves even tiny 6AK5 and 6AL5 from shielded sockets.
Reaches into tightest spots — to pull or insert.

Only 75¢! You cannot afford to be without this temper-
time-and-money saver. Get your Hytron Tube Pullers
from your Hytron jobber today.

Its Easy/ 70 PULL: Push Tube Puller onto top of
7-pin miniature. Just enough for firm grip, and without
depressing release button at top. Pull straight up and out;
no need to bend pins by violent rocking. Hold tube
securely in one hand. With other, push release but-
ton quickly. Compressed air pops out tube. Or,
holding down release button, remove Tube Puller
by rocking it. To insert: Align arrow on skirt of
Tube Puller with keyway of tube. Push tube into
Tube Puller. Using arrow as guide, insert tube. Push
button quickly to release. Maintain pulling action
at peak. Wipe inside of Puller occasionally with
clean cloth to remove dirt and grease.

THEY COST PENNIES, BUT SAVE DOLLARS!

OVER 50,000 SERVICEMEN know! These Hytron tools pay for themselves ogain
and again. Save time . . . temper . .. dollars — daily. Read what they'll do for you. Write
for complete Tool Catalogue. Better still — get these tools from your Hytron jobber today!

AUTO RADIO TOOL — 24¢ net.
Substitutes for control cables of universal
auto radio. Quickly,
on/off, tunes, adjusts volume and tone, re-
oligns dial. Square also fits splines. Vee fits
spade and other key fittings. Minimum back-
lash. Compact. Bright-zinc plated. Non-
rolling large hondle for fine adjustments.

precisely turns set

PIN STRAIGHTENERS, 7-Pin and
9-Pin — 55¢ net eqa. You merely press
tube gently into Hytron Straightener until
button bose seals squarcly. Presto, pins
are straight! Fast , ., sofe. Avoiding one
broken tube pays for Straightener twice
over. Precise, stainless-steel insertion die.
Comfortoble knurled cluminum holder.

For hand, bench, or tube tester use.

MAIN OFFICE: SALEM, MASSACHUSETTS

SEPTEMBER, 1950
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HYTRON
TUBE
PULLER
75¢ net

e R g S AT TRON_SOLOERING AlD _  Resess e,
A i T

SOLDERING AID — 49¢ net. Fork tip effortlessly, quickly unwraps “mechanically
solid™ joints. Straddles wire, grips, unwraps, pulls it free. Guides new wire; holds it firm
while soldering. Spade tip reams solder from lug ho.x; pushes other wires aside. Tips are
hardened, twist-proof, insulated, hard-chromed to sked solder. Tool handles like pencil.
Reaches tight spots. Has dozens of other uses.

TUBE LIFTER - 15¢ net. Lift 'em all the e-a-s-y prybar way: Tubes [GT, G, stondard,
lock-in, metal]. Vibrators and plugs [Jones, Ampheno!] — and knobs. A natural for compact
auto radios, etc. Slotted end lifts lock-ins, snap-in trimounts . . . easily, safely. Of stainless

S—

TUBE TAPPER — 5¢ net.
pencil, eraser and tube topper.
phonism, shorts, and opens in tubes, etc. Compact, non-
metallic, rugged. Doubles in brass for writing orders, etc.

steel with comfortable rolled edges.

Q iY: L&&Ej

Handy ccmbination

Discovers micro-
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SAVE

BATTERY RENEWAL COSTS

CONVERT
BATTERY RADIOS TO
AC ALL-ELECTRIC

Now is the time to change your dry
battery radio into a dependable hum-
free AC receiver with an Electro Bat-
tery Eliminator. Save money—com-
pletely eliminates batteries and high
operating costs, uses only 11 watts.
Fits most radios, easily slips into bat-
tery space.

Model

pr

with Tube Rectifier

Years of dependable interference-free
performance are insured with these
Eleciro Battery Eliminators. Complete
filtering provides perfect reception.
Operate any 1.4 volt 4, 5 or 6 tube
battery radio from 115 volt, 50 to 60
cycle source. On-off switch, standard
battery plug and sockets make opera-
tion extremely simple. Also available
for 220 volt power source.

Model ""S" with Selenium Rectifier

Same as Model "P” except for selen-
ium rectifier. Guaranteed for three
years.

Many Other Models Available
Unmatched in Quality, Price!

SEND FOR FACTS TODAY!

1
: ELECTRO PRODUCTS LABORATORIES 1
1 4507-PS Ravenswood Ave., Chicago 40, lil. :
I Send me FREE literature aond name of N
: nearest source. 1
1 r
B Name . 1
1 1
" 1
B Address i 1
1
1
1
1
1
1

ELECTRONIC EQUIPMENT

Pioneer Manufacturers of Bottery Eliminators

Radio Business

cardboard circus wagons for the kid-
dies. An 11-piece kit giving the “circus”
promotion extra impaect is available to

| dealers through distributors. The over-

all promotion is backed by trade and
consumer advertising, the TV show
“Kukla, Fran and Ollie,” and radio’s
“Sereen Directors’ Playhouse.”

Astatic Corporation is now packag-
ing its phonograph pickup cartridges
in sturdy transparent plastic boxes.

The new package permits attractive

display and easy storing. The cartridge
and a list of the cartridges it may be
used to replace are in the package.

Admiral Corp. has prepared 8-page
installation and service manuals which
are issued with each TV receiver. Data
includes schematic diagram, test volt-
ages, and all installation adjustments
the service technician must know. The
booklet is designed for the service tech-
nician and technically minded TV set
owners. Admiral also publishes a non-
technical guide for TV owners and a
complete service manual which is avail-
able from Admiral distributors.

The Town Meetings Committee of the
Radio-Television Manufacturers Asso-
ciation announced, through chairman
Harry A. Ehle, that the television broad-
casting industry has joined with manu-
facturers and distributors in an educa-
tional program to help retailers sell more
sets and to make sure set owners are
satisfied. It is a noncompetitive program
financed by leading TV set manufac-
turers. The committee also reported
progress in organizing the Town Meet-
ings of Television Dealers which are be-
ing held in 60 key cities during August,
September, and October. Slide films are
shown at the meetings to help dealers
improve sales, merchandising, manage-
ment, and service practices.

Financial Notes

Clarostat Manufacturing Co. sales for
the year to June 23 were $2,392,275 as
against $1,099,391 for the same 1949
period. Earning comparisons were not
made as the company wrote off the en-
tire cost of moving the plant from
Brooklyn to Dover, N. H., for a net loss
in 1949. The company has declared an
8¢ dividend on common stock, announced
as the first cash payment since 1946. ...
Allen B. Du Mont Laboratories’ sales
for the first half of 1950 totalled $26,-
000,000 compared with $18,000,000 for
the.like 1949 period. Estimated earn-
ings, $2,700,000 against $1,780,000 in
1949. . . . Hallicrafters Co. nine months’

| profit to May 1950 was $1,110,024 con-
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trasted with $445,565 in 1949.
$19,854,509 against $12,605,715.

Dividends: Admiral Corp. declared a
25¢ quarterly dividend on common stock.
... Emerson Radio & Phonograph Corp.
paid 25¢ per share on capital stock. . . .
Motorola, Inc., 37%¢ quarterly dividend
on common stock. . . . Gamble-Skogmo,
Inc.,, 62%¢ on preferred stock. ..
Olympic Radio & Television, Inc., 20¢
on common stock. .. .

Sales

Business Briefs

Zenith Radio Corp. vice president
stated that interest in FM radio is defi-
nitely reviving in spite of some FM
stations closing earlier this year. FCC
granted two broadcasters permission to
cancel construction permits and delete
their FM stations. Four new FM sta-
tions were licensed in Jonesboro, Ark.;
York, Pa.; Denton, Tex.; and Montgom-
ery, Ala.

Opposition to TV servicing frauas vy
all branches of the industry crystallized
in-New York City at a mass meeting
where the Better Business Bureau
released its new code of practices.
The code governs advertising, selling,
and servicing of TV sets. In addition
to the code, the BBB issued a consumer
booklet Things You Should Know About
the Purchase and Servicing of Tele-
vision Sets. It is available through deal-
ers or directly from the BBB:

The meeting grew out of the alarm-
ing inecrease of complaints about TV
advertising and servicing in this area.
Actively supporting this campaign were
the distributors of Admiral, RCA, Cros-
ley, DuMont, Emerson, Stromberg-
Carlson, Magnavox, Motorola, Philco,
Capehart, Westinghouse, Hallicrafters,
and Zenith.

Among the speakers at:the meeting
were John F. Rider, president of John
F. Rider Publisher, Inc., and Robert C.
Sprague, president of the RTMA and
the Sprague Electric Co. (More details
on page 33.)

Service organizations and Better
Business Bureaus in other cities are
reported drafting similar codes. . . .
FCC reports it has received the great-
est number of interference complaints
in its history in the four years of TV
broadcasting. . . . Skiatron Corp. has
tentative plans to demonstrate a pilot
model . of its patented Subsecriber-
Vision which provides special TV pro-
grams for a fee. The system requires no
telephone connections. . . . Sightmaster
Corp. has formed a conversion depart-
ment which will convert any television
set to any required larger screen size.
Reports from local serviece contractors
and dealers indicate that conversion
may become profitable business. . .. The
Radio Parts and Electronic Equipment
Shows, Inc., board of directors will
meet September 6-8 at the Greenbrier
Hotel, White Sulphur Springs, W. Va.
New officers will be elected, reports
filed, and plans made for the 1951 show.

. The Audio Engineering Society
is sponsoring the nation’s second Audio
Fair in the Hotel New: YorKer, New
York City, October 26 to 28. The society
will hold its annual convention then.
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SERVICE
DEALERS!

Get this

valuable S

i
Wrench

Note these
outstanding features!

1. 8 chrome-plated steel interchangeable
sockets, 3/16” to 7/16”

2. Either clockwise or counter-clockwise
ratchet action . . . finger-tip selector

3. Convenient 4-inch socket extension for
hard-to-reach screws and nuts

4. Incorporates offset screwdriver with 2-
way ratchet action

5. 33", easy-to-hold handle, convenient
for tight spots

6. Good-looking, plastic case . . . pocket-
size

17

O /A Specially Priced 950

to you...only

Here’s the cleverest and most efficient tool kit ycu've
seen in many a moon!

Eight snug-fitting, interchangeable wrench-heads snap
onto a precision-built ratchet handle. You’ll find a thou-
sand time-saving uses for this implement around your
shop.

In fact, this fine quality tool seemed like such a “natu-
ral” for service jobs of all kinds that Sylvania decided to
make it available to Service Dealers . . . at a special low
price of only $2.50 complete. And no strings attached ...
nothing else to buy.

Of course, the supply is limited. To make sure you get
yours, order now from your Sylvania distributor . . . he
has a supply on hand. If your distributor can’t supply
you, send check or money-order for $2.50 to Sylvania
Electric Products Inc., Dept. R—1009, Emporium, Pa.

SYLVANIA® ELECTRIC

RADID TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS

SEPTEMBER, 1950
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\ews that
reaches

vou 1n less than
i second!

How mobile television vans flash
pictures from the field

No. 8 in a series outlining high
points in television history

Photos from the historical collection of RCA

A fire starts miles away from your home, yet you are on
the scene in a jiffy—perhaps as fast as the first hook-and-
ladder!

This is television reporting — virtually, by any practical
measurement, instantaneous—and making all other meth-
ods of news coverage seem slow. Behind it are basic
research developments from RCA Laboratories.

“Eyes” of the mobile television vans which gather spot
news are supersensitive RCA image orthicon television
cameras, which “see” in the dimmest light. This sensitiv-
ity, since the light at a news event is usually outside
human control, is a definite must.

Bowl-shaped antennas at the parent television station pick up
the microwave beam from the remote mobile van.

Mobile television van operating “in the field”—note complete
camera facilities, and microwave relay apparatus.

Developed by RCA scientists on principles uncovered by
the invention of its parent the iconoscope, an image orthi-
con pick-up tube is essentially three tubes in one. A
phototube first converts the visual image into an electron
image. This is then “scanned” by the electron beam of a
cathode-ray tube—creating a radio signal. An electron
multiplier next takes the signal and amplifies its strength
for the trip through circuits to the transmitter.

Such compactness is characteristic of every operation
inside a mobile television van, and RCA engineers have
designed equipment—which might fill entire rooms in a
standard studio—to fit the limited space of a truck. Yet
every studio facility is present, even monitoring equip-
ment and cameras that can swing quickly from a wide-
angle view to a close-up.

Interesting, too, is the technique by which these mobile
television vans flash what the camera sees back to the
point from which it is telecast. Sharply focussed direc-
tional radio beams are used to carry the signal with a
minimum loss of power.

More and more, as television spreads across the coun-
try, you may expect it to play a larger part in getting
news to the public fast. And you may expect, from RCA
laboratories, developments which will continue to in-
crease the effectiveness of mobile television vans.

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

RADIO-ELECTRONICS for
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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. It 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. g

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 o
primary antenna only.

Tel-a-Ray

"FIRST—BECAUSE THEY LAST"

SEPTEMBER, 1950

the ECON-A-RAY =%

WRIT TODA FOR COMPLETE DETAILS AND THE NAME OF YOUR DEALER

CHECK THESE FEATURES:

Constructed from sclid 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 manufactures o complete line of fine tele-
vision antennas, including the now famous Model T,
which is bringing television to oreas as for away from

stations as 200 miles. Wirite for specificction sheets.

ENTERPRISES, INC.

P.O.BOX 332A . HENDERSON, KY.
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COMMERCIAL
RADIO OPERATOR

EXAMINATIONS

GET THIS AMAZING NEW BOOKLET FREE!

ELLS HOW — TELLS HOW —
WE GUARANTEE Our Amazingly Effective
JOB-FINDING SERVICE
TO TRAIN AND COACH YOU AT HOME Helps CIRE Students Get Better Jobs
IN SPARE TIME UNTIL YOU GET Here are a few recent examples of Job-Finding results:

GETS JOB WITH CAA

“I have had a half dozen or so ofters since 1 mailed some fifty of the two hundred em-
ployment applications your school forwarded wme. I accepted a position wth the Civil
Aeronautics Administration as a Maintenance Technicisn. Thank you very much for
the fine cooperation and help your organization has given me in finding a job in the

radio field.
o . Dale E. Young, 122 Robbins St., Owosso, Mich.
If you have had any practical experience—Amateur, Army, GETS JOB IN PUBLIC UTILITIES ' o

‘Navy, Radio repair, or experimenting. I have secured the position of Jtadio 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—both in ohtaining my license and in finding employment.’”

N W. Stokes, Jr.. Rt 11, Box 612, Toledo 7. Ohi
TELLS HOW — Employers make GETS Joaor::nosvnoo:me;T éuclnsoén olede e

‘T wish to express my thanks for the Applications-For-Employment you recently pre-

. pared for me. I received 3 telephone calls and one letter. As a result I am now em-
JOB OFFERS lee These ploved in a development engineering ecapacity.”

K. T.. Forsberg. 26 Soley St.. Charlestown, Mass.

) QURS!STHE ONLY GETS JOB IN BROADCASTING

to Our Graduates Every Month HOME STUDY| I have accepted a position with KWAD. T secured this
. o . s . COURSE WHICH] nposition through the help of your Joh-Finding Service and

Telegram, April 7, 1950 from Chief Engineer, Broadcast Station, Pa. ‘‘Immediate SUPPLIES FCC-| 1 had at least six other offers. I am sincerely under obliga-

opening for engineer. Automobile and First Phone a must. If graduate available please TYPE EXAMINA-| tion to vou.''

forward name and address.”’ Ilggsso“‘II;HAANLII:-) Fred W. Kincaid. Box 241, Wadena. Minn.

Letter, April 14, 1950 from Chief Engineer, Broadcast Station, Montana. “Immediate  |FINAL TESTS. Your FCC Ticket is always recognized in_all

opening for Kngineer-Announcer, basie salary $62.50 . . . real future for right man.” radio fields as proof of your technical ability

Letter. January 30, 1950 from Chief Engineer, Iroadeast Station, Tenn. “Ilave 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 been you! 68/‘ A// 3 kaf

HERE’'S PROOF FCC LICENSES ARE OFTEN SE- :
CURED IN A FEW HOURS OF STUDY With OUR Ry Egﬁgmg?ﬁ%%g%};’!?%‘%
Coaching AT HOME in Spare Time,

Desk RE-21—4900 Euelid Bldg., Cleveland 3, Ohio
(Address to Desk No. to avoid delay)
Name and Address License Hrs. of Training Approved For Veteran Training Under G.t. Bill

James A. Gram .. . ... ... .. ... .. ...c...ioee To| . istctass..|.....34
A et Main St.. Cuba, New York teicphone ; 1 want to know how I can get my FCC ticket in a minimum of time.
Ernest K Hodson, . who feew ™y qw Ty R s z Send me your FREE booklet, “'How to Pass F'CC License Examina- l
Howard J. KiSChass@y. . ... ... ... .....o.o.ccoe- ..ﬁd class.. | ... a9 tions’” (dves not cover exams for Amateur License), as well as a
R (gl ol G A L e 34 sample FCC-type exam and the valuable new booklet, ‘“Money-Making
510 Elm St,. Kerrvitle. Texas | “telephone J ¥CC License Information.”
Elbert L. Risinger. .. ... . .... ... . s .QIIStcrlwass‘ o'y 34 l
2, . cpho T AT
P.0 Box 133 Bediss, Texas e Voo e ——— B E S
. e Hlegrann | e B sverwesmearvn vy p—r—o s Sl l
arry . OQeFS . . . v v av s n s et e REEIE IR N nd class. . .
R.R. 6. Lafayette. Ind. telephone | l ADD RE S S . o e e aa e l
CLEVELAND INSTITUTE OF RADIO ELECTRONICS | ™ owicirs XT3 - XD omenilE § e ZONE ......... STATE ......ooennnn. . |
Desk RE-21, 4900 Euclid Bldg., Cleveland 3, Ohio
' 9 ' I O Veterans check for enrollment information under G. 1. Bill.

Approved for Veteran Training Under G.l. Bill Pt e S s G N U SR IR GEW NS SR S WD S B Ve

RADIO-ELECTRONICS for
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Editorial 21

Emergency Receivers

« « . The Atomic Age necessilates better communications . . .

the radio set industry—now almost completely taken

up with the manufacture of television receivers—
has done little to bolster radio reception. It is true
that those manufacturers still engaged in making
radio receivers have brought out new models; but
they are the same receivers, slightly modified, we have
had with us for well over a decade.

IT has been a matter of growing concern to us that

The atomic age requires entirely different radio
receivers. It is surprising that the radio set industry
has not seen the light.

The major percentage of radio receivers in this
country are located in the large cities. There are in
the United States over eleven cities with more than
1,000,000 inhabitants each. The total population of
these cities—including their metropolitan sections—
probably exceeds 30,000,000 today. These large centers
and many other vital manufacturing cities are exces-
sively vulnerable to enemy bombing.

In our personal opinion—as stated on this page in
our March 1948, issue—no atom bombs are likely to
be used either by us or by Russia. Yet we may feel
fairly certain that many of our large cities will be
bombed by regulation bombs during the next war, if
and when it comes. Every military man seems to feel
certain that when such wholesale bombing comes it
will be devastating—certainly much worse than it
was in England and Germany during World War II.

It does not take an expert to foresee that, when our
metropolises are being bombed, communication is vital.
It is also certain that many radio stations will remain
intact and will be able to operate despite all bombings.
This was wartime experience in England and Germany.
During alert periods and after bombing, radio’s im-
portance to morale is incalculable. One thing that a
nervous and jittery population demands during such
an emergency is quick information. We know from
experience in England and Germany that electric lines
and electric power plants suffered considerably from
heavy raids. Line-operated radio receivers in the
affected districts were put out of commission—often
for days. Unless the people had battery sets—which in
Europe are far more prevalent than in the United
States—no radio information could be received.

It is true that in the United States a few manufac-
turers have made a.c. receivers equipped with self-
charging storage batteries. Unfortunately no radio
set manufacturers so far has seen fit to call public
attention to the important use of such receivers during
emergencies and in wartime. One disadvantage is that
such storage-battery receivers are as a rule expensive.

SEPTEMBER, 1950

_ By HUGO GERNSBACK

To the best of our knowledge, they have never been
mass-produced at a price low enough so that every
family could afford such a stand-by emergency unit.
It is possible today to manufacture such a receiver
at not more than 209% of the normal cost of a
midget receiver. We would strongly recommend that
radio manufacturers look into this important phase
immediately.

While the a.c.-d.c.-battery-type receiver may often
prove a godsend to a harassed population during
times of stress, such a set still leaves much to be
desired. Such radios, unfortunately—even the smallest
ones—are still cumbersome and are of not much use
if you are bombed out and have to take with you some
of the more necessary of your remaining possessions.

What is needed even more is an honest-to-goodness
pocket-size radio receiver that can be used, not only
during emergencies, but in normal times. In our
opinion any receiver that weighs more than one pound
is not a personalized portable.

In England and Germany there were literally mil-
lions of bombed out persons who, unless they found im-
mediate shelter with other families were completely
bereft of radio information. It is important that radio
set manufacturers bestir themselves vigorously to per-
fect a low-priced, battery-powered pocket receiver,
that will not bulk too much in a man’s pocket and which
will also fit into a woman’s handbag.

As we have pointed out many times on this page
there is a tremendous market even in peace times for
such a receiver which can be taken along on trips and
even used when walking in the streets or on a road.
There is no longer any technical difficulty in making
such a mini-radio today—it can be mass-produced
cheaply by using appliqué (printed) circuits. Batteries
would not pose a problem—these receivers would have
such a high morale and communications value that
continued wartime production of batteries for them
would certainly be authorized.

As a measure of utility we advance a new note which
to the best of our knowledge has never been proposed
for a radio receiver. During emergencies, particularly
at night, a handy source of light is badly needed. It
should be no trick at all to design a pocket radio with
a powerful electric bulb installed in the top or bottom.
The light would of course work like any flashlight
simply by pushing a button on the side. The battery
which feeds the receiver would be used for the flash-
light. This would make a sensible combination and
would be particularly desirable during emergencies.

www.americanradiohistorv.com
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A complete story
in photos of the
production of TV
picture tubes at
the modern plant
of the Sylvania
Elecfric Company
in- Oftawa, -Ohio

Once the screens are roated, the
conveyer abeve takes them todry.

g 1 ]

This automatic stem making equipment seals metal leads into
a glass wafer. The electron gun is then welded to these leads.

The first step in making a metal television picture tube
is sealing the glass faceplate to the tube’s metal cone.

Earissive materizl is carefully
sprayedon the cathodes in 1he
apparatus in the above phote.

The completed electron guns shown
in the photo above are being care-
fully aligned for proper operation.
The picture tube bulbs at right are
thoroughly washed to prevent con-
tamination of fluorescent material.

The operator above is putting a coat of conductive
material on the inside of a large glass pieture tube.

RADIO-ELECTRONICS fer
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After coating and screening, the bulbs
go through a high-temperature oven to
drive out all organic matter. The oper-
ator above takes the bulbs from .the

conveyer as they emerge from the oven
and puts them on the overhead conveyer
which takes them on to the next step.

Electron gun mounts and finished glass bulbs are sealed to-
gether. The tube is then ready for exhausting and finishing.

The picture tubes are exhausted, processed, and sealed off
in this new equipment designed for high-speed production.

SEPTEMBER, 1950
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Thte operator abo.e is sealingz the nearly
completed picture tube afterait has been

- processed and 2xhausted. When it is fin-

ished, the electrical charaeteristics of each
tube must be checked. The operator in the
photo at left puts eack tube into a test set

§ where light outout, ver:ical and horizontal

scan, focus anc manv other characteris-
tics are carefully checked with standards.

Life testing of large TV tubes is a regular i)ractice. These
tubes are run day and night under their maximum ratings.

Overhead conveyers and other automatic equipment provide a
continuous efficient movement of tubes during production,
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Installation Problems
of Urban TV Receivers

A TV installation expert reports on a number of typical problems that are

found in crowded metropolitan areas

HE wartime slogan “Difficult

problems we solve immediately—

the impossible take a little longer”

represents the standards by which
the television consultant in the New
York City area must work.

This article is a report of actual
problems the author analyzed and
solved for various service operations in
the greater New York area.

Problem 1—Picture on channel 7 had
reflections which marred the quality to
an objectionable degree. Complete roof
surveyed at all practical heights and
azimuth bearings.

Fig. 1—A receiving antenna near the
transmitter but at a much lower level
presented a problem of installation.

Solution 1—This location was less
than a half mile from the channel 7
transmitting antenna and approximate-
ly 750 feet lower than the height of the
antenna as indicated in Fig. 1. The
antenna survey men said that they held
the antenna in the conventional hori-
zontal position while making their roof-
top investigation. A new survey was
made with a stacked array that was
tilted and effectively beamed for chan-
nel 7. Fig. 2 shows the antenna in
its final position where it selected a
ghostfree picture. Fig. 2 shows that
with a stacked antenna tilted for direct
pickup from channel 7 the signals from
the station arrive in phase at the mid-
point of the stacked antenna. Reflected
signals from the copper flashing of the
adjacent roof are first induced into the
lower section of the stacked array and
then into the upper section so they
arrive out of phase at the midpoint of
the antenna and tend to cancel or at
least are reduced to a low enough level

By IRA KAMEN

that they are swamped by the direct
signal. The directors on the stacked
array make the front-to-side ratio high
enough to eliminate side reflections for
all practical purposes.
Problem 2—Leading ghosts on three
TV channels on receivers located near
windows facing the three TV transmit-
ters. Location: Macy’s department
store, fifth floor, New York City.

Solution 2—The TV receivers in the
store receive their TV signals from an
RCA Antenaplex system which pro-
vides high-quality TV signals on all
six New York channels (Fig. 3). A
well-shielded TV receiver connected to
television outlets installed near the
windows facing the transmitters indi-
cated clean pictures. A TV receiver
with insufficient shielding connected to
these outlets had leading ghosts on
channels 2, 4, and 7. Shielding the
receiver front end eliminated the lead-
ing ghosts. However it was impractical
to shield the receivers on the floor from
a sales standpoint, as these receivers
are subsequently sold.

In very strong primary signal areas,
several thousands microvolts of TV

CrdHRD. TXITTE

Fig. 2—A stacked Yagi beamed directly
at the transmitter antenna helps reduce
reflections from an adjacent rooftop.

signal may be induced directly into a
receiver front end which has insuffi-
cient shielding. This direct signal pick-
up arrives at the input terminals of
the television receiver sooner than the
signals which are fed through the co-
axial cable of the Antenna system.
Since the direct signal arrives first, it

Wwww.americanradiohistorv.com

appears on the picture as a leading
ghost. The practical solution to this
problem was suggested by Morris Gott-
lieb, a Macy service technician who
recommended installing aluminum foil
on the wall between the windows and
the nearby TV receivers to reject the
direct pickup. This aluminum foil
shield reduced the direct pickup so it
was not visible on a receiver with the
most limited shielding (no bottom plate
on the front end, input r.f. coil on top

LEIHUM FYL SHIELD

Fig. 3—Direct signals to the receiver
may arrive before signals from the an-
tenna and cause leading ghosts if the
receiver’s shielding is not good enough.
of chassis, 300-ohm input with open
twin-lead between the antenna coil and
the antenna terminals, etc.).

If direct pickup occurs in an apart-
ment or private home installation
within a few miles of the transmitter,
there are two solutions. If the direct
pickup is only on one channel, install
an indoor antenna adjacent to the re-
ceiver and connect it to the receiver
through an antenna switch. If the
direct pickup is on a number of chan-
nels, shield the receiver itself. An in-
expensive method of shielding the re-
ceiver is aluminum foil laid flat under
the chassis as a bottom plate or shaped
to shield the front end and the r.f. coil
from direct pickup. A warning sign
that direct pickup is present is a report
that better signals are received with an
indoor antenna than with an outdoor
antenna. Under these circumstances
the receiver usually has good pictures
with no antenna.

Problem 3 — Pictures deteriorated

RADIO-ELECTRONICS for
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(lacked definition and had ghosts) on
channels 4 and 7 in strong primary
signal area.

Solution 3—This installation was
less than a mile from the transmitters
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Fig. 4—Circuit for an antenna pad to
attenuate a signal that is too strong.

and the service technician had installed
an attenuation pad between the an-
tenna and the receiver as shown in
Fig. 4 to prevent the receiver from
overloading. Reception could not be
examined without the pad so a new
one with a known quality of resistors
was installed and the pictures were
excellent. The resistors in the old pad
were wire-wound and probably reso-
nated on channels 4 and 7 in such a
way that the trarncmission line was
shorted and produced standing waves
in the circuit.

There is often no way to determine
from an external examination if a
resistor is carbon or wire-wound. Use
only those resistors with known char-
acteristics in TV pad circuits. Exact
pad calculations even with carbon re-
sistors on a steatite form cannot be
made because these resistors sometimes
change value at least 25 to 35%, but
they do make a reasonable match and
are satisfactory when adjusted for best
results.

Problem 4—Combining signals from
two antennas located over 200 feet
apart into a common coaxial transmis-
sion line without impairing the signals

on each antenna.

Solution 4—To provide reception on
channel 7 for a specific installation a
separate antenna was installed for that
channel, but the landlord refused to
permit another cable to be run down
the front of the building. The existing
channel-4 antenna had very little chan-
nel-7 signal pickup so a Yagi with
dipole, director, and reflector was in-
stalled to pick up the channel-7 signal
in the best location which was 200 feet

CHANNEL 4 ANT CHANNEL 7 ANT

f{},/;,_ COAX CABLE Q_.{T

WATERPROOF
METAL BOX
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Fig. 5~—Hookup for a mixer to combine
signals from two different antennas.

from the channel-4 antenna. The chan-
nel 7 Yagi had very little channel-4
signal on its terminals.

A separate cable was run to a mixer
network, similar to an audio mixer,
installed on the roof of the building in
a watertight box. This network, shown
in Fig. 5, introduces a loss of approxi-
mately 12 db which means only one-
fourth of the input signal is available
at the output of the mixer on each
channel. Because of this loss this mix-
ing can be used only if signal strength
of more than 5,000 microvolts is avail-
able on each channel to be received.

A high-frequency antenna for chan-

Television I 25

nels 7 to 13 can be installed away from
the low-frequency antenna and mixed
with the signals from the low-fre-
quency elements if a lowpass filter (see
Fig. 6) is installed between the low-
frequency elements and the mixer net-
work. The lowpass filter traps the
high-frequency signals picked up by the
low-frequency elements. This filter pre-
vents ghosts caused by the separation
of the two antennas which are likely to
pick up out-of-phase signals.

In all rooftop mixer network instal-
lations, install one antenna at a time
and make certain that under no condi-
tions does mixing the signals impair
the pictures quality of either antenna.

Often the mixer network can be
installed at the receiver input in place
of a switch. This is preferable as it
eliminates one more step in operating
the receiver and the mixer network
can be hidden behind the receiver while
a switch must be accessible from the
front or side of the receiver for easy
adjustment.
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Fig. 6—Circuit showing how to use a
lowpass filter to block high-channel
signals from the low-channel element.

STUDENTS DEMONSTRATE TV STATION

VER 100 Western radio and TV

technicians attended Idaho’s first
wired television show, held at Idaho
State College in Pocatello March 22
through 24. And about 1,500 laymen
crowded into the studio.

The college has the only TV station
in the state, and it’s home-made from
war surplus material (“Students Build
TV Transmitter,” RADIO-ELECTRONICS,

May, 1949).
The affair attracted TV men from
KDYL in Salt Lake City, Utah;

throughout Idaho and Wyoming; and
from as far as Los Angeles’ KFI. The
latter station was represented by Sey-
mour F. Johnson, engineer in charge of
TV.

Johnson judged the reception “far
better” than the first commercial pic-
tures shown in Los Angeles. “It’s re-
markable, considering that these stu-
dents have never seen a TV broadcast,”
he said.

Definition is 300 lines, roughly about
4 megacycles. Two cameras are operat-
ing, both rebuilt from war surplus, ex-
cept for the image orthicon tubes. One
camera uses a 5280 tube, the other a
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2P23. Two more, now under construc-
tion, will be fitted with 5280’s.

The studio has a stage signal system;
the control board boasts electronic fad-
ing, and has phone connections for four
cameras.

Although the aim of the TV course
is to produce qualified repair and
maintenance men, college heads are
eager to use the setup to further educa-
tion in other fields also. The entire cam-
pus is expected to be wired next fall.
About 10,000 feet of cable is on hand
for the job. Experiments with 600 feet
proved successful at the March showing.

Mobile equipment was not ready for
the March show, but construction has
started and is expected to be completed
by the spring of next year.

Visiting engineers were amused when
inspecting certain modes of construec-
tion. One found fault with the camera
dollies: they are mounted on old wash-
ing machine casters. Other items not up
to par included paint colors, lighting,
and safety.

But the course doesn’t lack students,
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and the faulty items will be remedied
by a little time, work, and money.

Next they’ll tackle color. They expect
to have it by 1952.

A homemade image orthicon camera, one
of two at the Idaho State College TV
station, being inspected by TV engineer
Seymour Johnson, right, of KFI in Los
Angeles, and instructor John Walcott.
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Conducted by
WALTER H. BUCHSBAUM

Narrow picture

My 630 TS receiver, built from a
Tech-Master kit, gives good results
except that the picture is narrow,
having « raster only 8 inches wide on
a -12LP4—J. K., Rochester, N.Y.

The picture may be widened by re-
placing the flyback transformer with
one corresponding to the RCA 211T3.
Remove the 6,300-ohm damping resis-
tor and rewire the 6BG6 circuit for the
new flyback transformer. If you wish
to keep the original RCA 211T1 fly-
back transformer, replace the 6,300-
ohm damping resistor with a 12,000-
ohm, 25-watt resistor.

Tech-Master has issued a booklet
with special hints for using a 12-inch
or larger cathode-ray tube.

3-inch conversion

I would like to convert my Pilot
television receiver model TV 87 which
has a 3-inch tube for a 7-inch tube.—
G. W., Corona, L. 1.

This cannot be done without an addi-
tional high-voltage supply and other
major changes which are far too ex-
pensive to be worthwhile. A 7-inch
tube requires 2,500 to 5,000 volts.

Modulation hum

All channels have a bad a.c. hum
at all volume control settings on a
Motorola VT71. The picture is good
and changing all the tubes did not help.
—J. L. P., Newark, N. J.

This set is an intercarrier type and
alignment may be critical. Here are
some suggestions. Tune the top and
bottom of the ratio detector trans-
former carefully for minimum hum.
Retouch the r.f. oscillator alignment.

If these steps do not help, a complete
realignment or filter capacitor check
is necessary.

Post mortem spot
A bright spot about two inches in
diameter appears on the picture tube
when the set is shut off. The spot then
fades out—F. K., Schenectady, N. Y.
This post mortem spot is not a
defect and will not affect the operation
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of the set. The appearance of the spot
depends on the setting of the bright-
ness control before the set is turned
off. To reduce it, turn the brightness
control slightly higher than normal
before turning off the set.

Torn picture u

Large sections of the picture are
torn out and shifted to the right in my
Teletone 7-inch table model receiver.
—F. L. H., West Hartford, Conn.

This receiver is electrostatically
deflected and has a multivibrator as a
horizontal sawtooth generator. The
multivibrator has no automatic fre-
quency control so that a strong noise
pulse tends to tear the picture.

To see if this tearing is due to noise,
disconnect the antenna. If the tearing
persists check the 6AU6 sync separator
for intermittent operation. If replac-
ing this tube does not help, remove the
chassis from the cabinet and check the
wiring for loose connections or bad
solder joints.

If the tearing is due to noise pulses
picked up by the antenna, try using a
shielded cable for the transmission line.

Yagi antenna

I would like to increase pickup on
channel 5 by using a Yagi type an-
tenna beamed directly toward the
transmitter. Please supply data for
this antenna.—A. W., Barnesville, Pa.

A Yagi type antenna is shown in
Fig. 1. When such an antenna is used
in a weak signal area tune the antenna
to the video carrier rather than the
exact center of each channel. Data for
the elements is given in the table. The

MATCHING STUB 174X

Fig. 1 3004 LEAD-IN
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distance D in Fig. 1 is in the column
under element spacing in the table.
The exact element spacing depends on
the particular installation and should
be adjusted on the spot.

The reflector should be about 9
inches longer than the dipole on chan-
nels 2 to 6; 6 inches longer on channels
7 to 9; and 4.5 inches longer oa
channels 10 to 13.

The director element should be a
total of 9 inches shorter than the
dipole on channels 2 to 6; 6 inche
shorter on channels 7 to 9; and 4.5
inches shorter on channels 10 to 13.

The impedance of this antenna is
between 8 and 10 ohms, depending oa
the spacing of the elements, and it is
necessary to match the antenna to the
transmission line. The mismatch can
be reduced by using a quarter wave
stub, the lengths for which are givea
in the table. No stub is needed to
match a 52-ohm line. To match a 75-,
175-, or 300-ohm line, use a section of
52-ohm line.

1t is difficult to make a stub which
will provide optimum matching bec-
tween an antenna like this and stand-
ard transmission-line impedances. The
values given do not produce an ideal
match. To step up the impedance of
the antenna, place two conductors
(having the same diameter as the
dipole) in parallel with the dipole so
the effect is a three-conductor radiator.
This will raise the antenna's imped-
ance nine times. The resulting im-
pedance (72 to 90 ohms) will provide
a good match to a 72-ohm line without
using a matching stub.

YAGI ANTENNA DATA

Chan- Video
nel carrier

Matching
stub

Element
spacing

Dipole
{ength

2  55.26 me 100 inches 50 inches 20-30 inches
3 61.25 90 45 18-27
4 67.25 82 41 16.6-24.5
5 71.25 71.5 36 14.5-21.5
6 83.25 66.5 31.75 13.25-20
7 175.25 31 16.5 6.25-9.5
8 181.25 30 15 6-9
9 187.25 29 14.5 5.75-8.75
10 193.25 28 14 5.5-8.6
11 199.25 27 13.5 5.4-8
12 205.25 26 13 5.25-1.76
13 211.25 25.5 12.75 5-1.5
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TELEVISION DX REPORTS

Summer brings widespread long-distance reeeption

UNE was really bustin’ out all over,
at least on the television frequen-
cies. We've had so many dx reports
that, to fit them all in the magazine,

we’ve had to list them in tabular form.
Table 1 is a list of all the reports by sta-
tions and gives the name of the reporter,
the date and approximate time (if re-
ported to us) of the reception, and the

approximate air mileage from transmit-
ter to receiver. Table 2 gives the name
of the reporter again, his location, and
the type of receiver, booster, and anten-
na used. Cross reference on these tables
gives complete data on each report.
We appreciate these many reports
sent in by enthusiastic dx’ers and re-
gret that we cannot include those that

do not give the date of reception as
these reports are now being used to
study television propagation conditions.
When reporting dx—that includes any
reception of better than 200 miles—
please include the date and time of re-
ception, make and model of the receiver,
the type of antenna used, and the make
of booster if one is used.

TIME MILE- TIME MILE- TIME MILE-
STATION REPORTED BY | RECEIVED | AGE STATION REPORTED BY | RECEIVED | AGE STATION REPORTED BY | RECEIVED | AGE
KLEE-TV K. D. Anderson 6/11, evening { 1,000 WDSU-TV | Miss G. Miller 6/18 900 WMBR-TV J. ). Meyer 6/18, 4-6 pm | 1.300
Channel 2 6/18, 6 pm Channel 6 Channel 4
Houston, 6/20, noon New Orleans, Jacksonville,
Tex. 8/23, noon La Fla.
Mrs. A. Shivel 8/23, noon 900
K. Peterson 8/23, evening | 950 WDTV K. D. Anderson 8/22 800 WMCT K. D. Anderson 8,20, noon 700
J. L. McCoy 6/21, 6.25 pm| 1,000 Channel 3 Channel 4 H. Steward 6/16, 7-9 pm | 800
T. C. Shilleman 6/14-6/21 1,000 Pittsburgh, Memphis,
:| C. Miller 8/19 900 Pa. Tenn.
;| W. A, J. Dean 6/168 1,000
J. A. Biggs 8/18-6/19 1,000 WFBM-TV | K. D. Anderson 8/23 550 WNBT K. D. Anderson 8/22 1,000
H. Steward 8/19, 6.30~ Channel 8 W. A. ). Dean 6/17-6,21 550 Channel 4
7.30 pm | 1,400 Indianapolis, | E. Schultz 817 200 New York,
H. Gerischer 8/18, 5,15~ Ind. D, Kalman 8/19, 9.30- N. Y.
7,20 pm | 1,400 10pm| 250
Miss G. Miller 8/18 1,300 WNBW R. G. McCurdy. Jr.| 8/18. night 950
-{ D. Kalman 8/18, .30~ WFIL-TV K. D. Anderson 8/22 550 Channel 4
10 pm | 1,000 Channet 8 Washington,
4 E. Schultz 6/18, 9 pm 920 Philadelphia, D.C.
W. L. Norton 6/19, 4.30 pm| 750 Pa
J. J. Meyer 6/18, 4-6 pm | 980 WOAI-TV Ww. L. Norton 8/19, 4.30-
WFMY-TV | K. D. Anderson 8/21, noon 900 Channel 4 530pm | 800
KRLD-TV G. Pigden 8/22, 1,15 pm| 1,300 Channel 2 T. C. Shifleman 8/14-8/21 820 San Antonio.
Channel 4 C, Miller 8/19 700 Greensboro. Tex.
Dallas, Tex. | W, L. Norton 8/19, 4,30 pm| 700 N, C.
WPTZ @. Sandstedt 6/23, 10 am=
KRON-TV | A. M. Habernal 8/23 1,300 WJIBK-TV K. D, Anderson 6/19, 2=-3 pm | 500 Channel 3 1pm| 830
Channel 4 Channel 2 8/20, noon Philadelphia, | V. Johnson 8/19 1,180
San Franciscof Detroit, 8/22, noon Pa
ch. G. Sandstedt 8/23, 10 am-
WABD K. D. Anderson 8/22, noon 1,000 1pm| 600 WSAZ-TV K. D. Anderson 8/22 750
Channel 5 V. Johnson 6,19, night 1,000 Channel 3
New York, Hi
N. Y. WKY-TV S. Thayer 6/24 950 W, Va.
- Ch | 4 G. Pigden 6/22, 1.20 pm| 1,200
WBEN-TV K. D. Anderson 8/22, noon 750 Oklahoma C. Miller 8/19 850 WSYR-TV K. D. Anderson 8/22 800
Channel 4 City, Okla. | H. Steward 8/16, 7-9 pm | 1,200 Channel 5 K. B. Larkham 8/18 1,100
Buffalo, N. Y. D. Shuirman 6/18, night 800 Syracuse,
i. L. Lee 8/19 600 N. Y.
WBTV K. D, Anderson 8/11, 7 pm 920
Channel 3 8/19, 2-3 pm WLW-C V. Johnson 8/19 850 WTCN-TV | H, J. Duncan 8/18, 7.45-
Charlotte, 8/21, 8/22 Channel 3 Channet 4 830pm| 820
N.C. H. Gerischer 8/18, 6.30- Columbus, O. Minneapolis, | I. L. Lee 8/18, evening | 800
9pm| 900 Minn. E. Sander 8/18 800
J. J. Meyer 6/18, 4-6 pm | 900 WLW-T D. Shuirman 8/19, night 300
K. B. Larkham 6/18 850 Channel 4 glhTTG| 5 K. D. Anderson 8/22, noon 930
( anne
WCBS-TV K. D. Anderson 8/15, noon 1,000 Washi
Channel 2 6/20, noon WMAR-TV | K. D. Anderson 8/12, 8/22, D.C.
New York, G. Sandstedt 6/23, 10 am- Channel 2 6/23 930
Y. 1 pm | 1,000 Baltimore, G. Sandstedt 6/23, 10 am= WWJI-TV K. D. Anderson 8,20, noon 550
d. 1pm| 880 Channel 4 8/22, noon
WDAF-TV J. Donnelly 8/24 800 R. G. McCurdy, Jr.| 8/16, 5.45~ Detroit, Mich.
Channel 4 S. Thayer 8/24 800 7.30pm | 880
Knnr:‘m City, | K. B. Larkham 6/18 300 K. B. Larkham 8/16. 5 pm 1,100
0.
BOOST-| BOOST-
NAME LOCATION RECEIVER ER ANTENNA NAME LOCATION RECEIVER’ ER ANTENNA
K. D. Anderson Kerkhoven, Minn. | Emerson 647 Masco | Taco Lazy H J. J, Meyer Benson, Minn. Aircastle Jerrold
1A Bmg':;° Utica, iil, Hallicrafter Anchor 2-bn¥' conical C. Miller Worthington, Ky. | Sparton Telekit | stacked conical
W. A. ). Dean Chicago, il Admiral 26X46 | Astatic | Amphenol 2-bay Miss G. Miller Aima, Wis. Admiral 24A125 Taco stacked array
stacked W. L. Norton Albany. Ind. Hallicrafter Bud Ward stacked array
J. Donnelly Lounsberry, N. Y. | Zenith 2-bay conical K. Peterson Rockford, 1l RCA Anchor
H. J. Duncan Daiton, Ga. G. Pigden Madoc, Ontario double-stacked
H. Gerischer Slayton, Minn. Admiral 24X16 folded dipdie
A. M. Habernal Kansas City, Mo. | RCA G, Sandstedt Kansas City, Mo, | RCA 630 Regency| circular
V. Johnson Dallas, Texas Admiral folded dipole E. Schultz Racine, Wis. Tele-King Anchor | homemade circular
D. Kalman Akron, Ohio Admiral stacked conical T. C. Shilleman Sturtevant, Wis. Admiral
K. B. Larkham Blackweli, Okla. Capehart 881P Amphenol 2-bay Mrs. A. Shivel Dayton, Ohio
I. L. Lee Henegar, Ala. Sentinal TV406 | Astatic D. Shuirman Flint, Mich. Emerson Masco | Telrex stacked
J. L. McCoy Milwaukee, Wis. | G-E 810 dipole array
R. G. McCurdy, Jr| Manhattan, Kan. | Bendix 235M1 Regency| Amphenol stacked E. Sonder Miiton. Pa. Radio Craftsman
dipole H. Steward Erie, Pa. Admiral 30A1 Bud Lazy H
S. Thayer New Florence, Pa. single dipole
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Radio-Electronics in the Home

Remote Relay Takes First Prize

Photo of the transmitter (left) and

HE low number of entries to the

Radio-Electronics in the Home

contest has compelled the editors

to limit the awards this month to
two. Response to the contest might
seem to indicate that the Edisonian
spirit is lacking in this period, when
some people believe too many things
have been invented already.

Every reader of RADIO-ELECTRONICS
surely has some little job around the
house which is disagreeable, time-con-
suming, or inconvenient. Can it be
done by electronics? Try it: if it can,
it’s worth entering in the contest. The
idea itself needn’t be new, as past win-
ners show—only its application in the
home must in some way be novel.

FIRST PRIZE

Carrier-Current Relay
The first prize went to Edwin Bohr
of Chattanooga, Tenn., whose entry is
a carrier-current relay. The relay con-
sisting of two units, a transmitter and
a receiver, is particularly useful for
remote switching in installations where
Zsitw
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Fig. 1—Schematic of the r.f. switch.

it is not practical to run a length of
wire. Switching is reliable up to 500
feet.

Originally the carrier-current-oper-
ated switch was built to control a home
ventilation fan from a convenient

receiver of the carrier-current relay.

location by feeding r.f. into the a.c.
line whenever operation of the fan was
desired. The r.f. triggered an OA4-G
cold-cathode gas triode that operated
the fan switch. As long as the trans-
mitter fed r.f. into the line the fan
remained running. When the r.f. was
removed, the fan switch opened and
operation ceased.

Later the transmitter was modified
so its output could be switched between
two frequencies permitting independ-
ent operation of two OA4 switches.
One switch was used to raise a bal-
anced barn door and the other operated
its lowering motor. The two motors
were 15 horsepower each, the door
being rather large. A neighbor con-
templates using two of these switches
to steer an electric lawn mower he
now has under construction.

The circuit of the remote control
switch is shown in Fig. 1. When the
transmitter is tuned to the resonant
frequency of the receiver L-C circuit,
the potential between the cathode and
starter electrode increases, the tube is
triggered, and the relay closes. Outlets
on the receiver box provide control
voltages with the relay either open or
closed. Exciting the receiver then turns
either on or off any appliance plugged
into the receiver switch, depending
upon which receptacle is used.

A radio frequency of about 430 ke
was chosen for the L-C circuit. L is the
secondary of an adjustable-iron-core
antenna coil; the adjustable slug is
used for tuning. The capacitor C is
marked 500 puf; but if two switches
are to be used on different frequencies,
it would be well to make C 450 uuf for
one receiver and 600 uuf for the other,
allowing them to be tuned further
apart. Any number of these OA4-G

Wwww.americanradiohistorv.com

switches tuned to the same frequency
may be used simultaneously to operate
several devices or they may be tuned
to different frequencies for independent
operation.

The transmitter (Fig. 2) can control
two switches separately. Two switches
on the front panel, when depressed,
supply two different radio frequencies
to the a.c. line. The center-tapped
transmitter plate coil consists of 120
turns of No. 32 enameled wire close-
wound on a 1%-inch coil form, and the
output coupling coil to the line is eight
turns of ordinary plastic hookup wire.
The number of output turns is not
critical unless the last ounce of power
is necessary, in which case the number
of turns should be varied for best
loading.

SECOND PRIZE

Fire-Intruder Alarm
The second prize for this month was
awarded to Edwin M. Macleod of Ta-
koma Park, Md., whose entry is a
duplex fire-intruder alarm.

Photo of the fire-intruder alarm unit.

The unit, which appears in Fig. 3, is
a gaseous-discharge relay tube that
operates an alarm bell when the alarm
circuit is broken. For fire warning, the
alarm circuit consists of low-melting-
point alloy installed in the basement,

RADIO-ELECTRONICS for
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between rafters, and other strategic
locations. In this case a number of
2-inch lengths of fusible alloy which
melts at 160° were hooked in series

with No. 24 enameled wire. Woods
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Fig. 2—Hookup of the transmitter unit.

Metal, obtainable at chemical supply
houses, can be used.

For intruder alarm, a network of
No. 42 enameled wire strung around
the doors and windows serves as a
control circuit. The alarm bell is hidden
outside the house where neighbors who
are “in the know” can hear it. While
this setup is used only when the family
is away on vacation, a more permanent
arrangement could be devised easily.

The complete system, including bell,
battery, wire, and low-melting alloy,
can be made for less than $10. It was
built into a surplus jack box. The hole
for the octal socket is punched on one
side of the box to allow ample room
for mounting the relay. The relay
itself is a surplus item with a 10,000-
ohm coil with three sets of contacts—
two break and one make. The corre-
sponding break contacts are wired
together to insure positive contact.
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Fig. 3—Schematic of the duplex alarm.

The unit operates directly from the
117-volt a.c. line. The OA4-G conducts
when both anode and starter anode are
positive ‘with respect to the cathode.
1t does not conduct during the negative
part of the cycle. When J1 and J2 are
connected together, even through a
high resistance, and the potentiometer
is properly set, a plate current of less
than 5 ma flows through the tube and
the relay is closed. When electrical
connection between J1 and J2 is
broken, the tube no longer conducts,
the relay opens, and the alarm circuit
is closed. The circuit can also be hooked
up so the alarm circuit operates when
contact between J1 and J2 is made.
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The fifth monthly contest,

and rules.

and photographs!

CONCLUSION OF CONTEST
RADIO-ELECTRONICS IN THE HOME

whose results will be published
November issue of this magazine, will conclude the series of contests
for new ideas on radio and electronics in the home. All entries must
be postmarked not later than midnight August 31 to_ qualify. (See
page 50 of the August Rapio-ELECTRONICS for complete statement

The insufficient number of suitable entries is the cause of terminating
the contest at this time. Those received have made it clear that there
are many ways that electronic ideas may be applied to make home life
easier and happier, though most of these ideas are not the simple kind
ELECTRONICS will therefore give a
special welcome to and pay its best rates for articles describing devices,
applications and systems which use radio or electronics to improve the
home and home life. If you have applied any new electronic ideas in
your own home, please communicate with us with full details, schematics

suited to a contest entry. Raplo-

in the

Fieldistor, New Crystal Triode

By W. P. SCHULZ and O. M. STUETZER

Photo of a demonstration model of the
fieldistor capacitance-operated relay.

HE “fieldistor”, a device similar to

the transistor crystal amplifier, has
been described recently by the Com-
ponents and Systems Laboratory, Air
Materiel Command. Its essential parts
are shown within the circle of Fig.
1.

A metal contact C touches the sur-
face S of a germanium or other semi-
conductor crystal. Very near this con-
tact is another electrode F which does
not quite touch the crystal surface.
The non-touching electrode is normally
connected to a bias and a signal source
and generates an electric field which
terminates on the crystal surface. This
field controls a current flowing (in the
“reverse” direction) from C to S.

The actual diameter of the system
within the circle is .001 inch. The
separation between the field electrode
F and the crystal surface is approxi-
mately .00004 inch, or about twice the
wavelength of visible light. Since the
control electrode draws no direct cur-
rent, the device has an infinite d.c.
power gain (if leakage currents are
disregarded).

www americanradiohistorv com

Because of its very high input imped-
ance, the fieldistor can be used in place
of a vacuum triode. Fig. 1 shows it in
an experimental relay circuit. Selected
fieldistors having a d.c. contact imped-
ance of about 100,000 ohms are used
in this circuit. The current in the
“plate” circuit (the contact € and the
relay) can be adjusted to 0.1 ma with
the potentiometer.

With the “grid” F connected to the
base through a variable d.c. bias, a
bias change of 0.2 volts changes the
plate current by 109% and trips the
relay.

The demonstration model shown in
the photo has in its grid circuit only
a 6-inch antenna with its natural
capacitance to the ground wires of the
circuit. When a body approaches the
antenna, the change in capacitance
changes the charge of the controlling
field. The corresponding change in
plate current is read on a miniature
milliameter when a hand is placed
within 5 inches of the antenna, the
change in plate current is enough to

1
LIGHT i

1 1
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Fig. 1—A fieldistor in a relay hookup.

trip the relay and turn on the indicator
light (dotted part of Fig. 1).

The power requirements of the field-
istor are very small—about 2.5 milli-
watts. Most of the space in the 5 x 3
x 2-inch plexiglass case of this demon-
stration unit is taken up by batteries.
The ficldistor is mounted on a glass
tube socket on top of the case and the
cireuit itself is very simple. Possible
applications for this device are
unlimited.


www.americanradiohistory.com

Electronics

30

Fig. 1-—The Sonosr®

HE Sonograph is illustrated in

Figs. 1 and 2. Its principle is fairly

simple. It divides human speech

into a number of frequencies by
a series of filters (Fig. 1), and the
output of each filter is fed to one of
the cylindrical solenoids shown in
Fig. 2. Magnetic shafts extend into the
solenoids. The outside end of each
shaft is attached to the pen, which
traces a line on the moving cylinder.
As each solenoid pulls the pen toward
it, the pen traces a line in that direc-
tion. The final character drawn is the
resultant of all the pulls—all the
sounds at different frequencies—passed
from the microphone through the filter
system to the solenoids.

So far, the Sonograph sounds famil-
iar. All this has been done before—for
example in the Bell Laboratories Visi-
ble Speech, described in this magazine
in January, 1946. But this apparatus
introduces a couple of new princi-
ples. First, since it is the human
voice we want to reproduce, the
filters are made to reproduce the fre-
quencies most - commonly found in
human speech. In an article written
for Bulletin Technique PTT, a publi-
cation of the Swiss postal, telegraph,
and telephone administration, I pointed
out: “The vocal cords vibrate
at a fundamental frequency . . . be-
tween 100 and 400 cycles, depending
on whether they belong to a deep-voiced
man or a sharp-voiced woman. The
mouth acts as an orchestra of several
resonators, with frequencies around
200, 500, 1,000, 1,500, 2,000 and 3,000
cycles. These are widely separated
from each other. “So, our phonetic
wave train is like a concert of six
principal sinusoidal waves, among
which certain ones are re-enforced at
will by the speaker.” The Sonograph’s

ph’ S ﬁ\tel‘ S

Write

ystem.

THE stenographers' enemy is Jean

Dreyfus-Graf, sound engineer of
Geneva, Switzerland, and inventor of
an electronic machine that listens to a
speaker's voice and writes down his
speech in readable symbols. Dreyfus-
Graf also hopes to make one of his
machines operate a special typewriter.

six filters are designed to pass these
six principal frequencies. This human-
izes the instrument, as compared  to
other types of sound analyzers which
simply split the spectrum into slices
without reference to the peculiarities
of the human voice. Each of the cyl-

E\ec“"’“'Tube |
s In Shortha“d

Steno

fUS-GRAF

inders responds to one of these main
frequencies, making the pen follow the
voice.

A second new feature of the Sono-
graph is that it uses only part of the
train of waves which makes up any
given sound. Sounds can be. divided
into three parts: an initial increasing
portion, a center part almost uniform
in strength, and a falling-off part as
the sound finishes. By using only the
initial rising and the final falling, a
sharp “character” like a letter of the
alphabet is formed. Specimens of these
“letters” are seen in Fig: 3.,

So-called “‘continuous’™ sounds are
really over-and-over repetitions of the

Fig. 2—Photo of the tracing apparatus showing the solenoids mounted on top.

Nttt

8 auc i sson s our

i ¢ eav b o
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Fig. 3—Some specimens of letters and syllables as written by the Sonograph.
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Jean Dreyfus-Graf, the Sonograph’s in-
ventor, checks the machine’s operation.

same sound elements, as every student
of sound who has used an oscillograph
knows. Vowel sounds like “o” or ‘e”
appear as a string of similar letters,
as do also continuous consonant sounds
like “s,” “f,” and “l.” Each element in
the continuous sound appears as a
separate character.

The system of six selective filters
gives us an instrument which pays
attention to the human voice and plays
down other sounds, making it produce
strong signals when actuated by the
voice. Selecting only the rising and
falling portions of each sound makes
the machine produce definite characters
of the type people are used to reading,
rather than wavy masses of light and
shade. These two factors in combina-
tion produce a machine which, it is my
belief, will be adaptable to practical
use as a stenographic instrument.

Of course, the stenographer must
learn to read the characters of the

.
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A chart of Sonograph symbols for com-
mon speech sounds. Continuous sounds
are a series of separate characters.
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machine. That should not be harder
than learning a shorthand system, and
would have the great advantage that
the Sono-stenographer could do other
work while letters were being dictated.

The Steno-Sonograph, as the ma-
chine has been tentatively named, is
not yet perfected for general use,
though an experimental model has
given good results. Meanwhile, a vari-
ation now being constructed—the
Typo-Sonograph—would make the ste-
nographer unnecessary altogether. In-
stead of pulling a pen this way and
that, the solenoids actuate differential
relays in such a way that a typewriter
key is depressed for each distinet
sound. This system would of course be
more useful for languages with a
phonetic or near-phonetic alphabet
than for English, where one character
may represent a half-dozen sounds,
and one sound may be represented by
several letters or letter combinations.

Closeup view of the tracing apparatus.

ELECTROSTATIC SWITCH

HE feeble energy of a charged

comb can be used in this device to
operate a relay.

Normally a high resistance is in-
serted between grid and cathode of a
tube to drain away the negative charge
which collects on the grid. This drops

WITVAC/DC

.

Fig. circuit.

switch

1—Electrostatic

the input resistance of the tube to the
value of the resistor used, and an ap-
preciable current through the grid
return is necessary to get a fair signal
voltage at the grid.

If the grid is left floating, and nega-
tive signal voltage is applied under
proper conditiond, the tube will respond
even though the voltage is applied
through an extremely high resistance
such as a layer of air 2 or 3 feet thick.

In Fig. 1, the E1148 (commonly
found in the surplus market) is nor-
mally conducting, and the plate current
of about 4 ma keeps the relay closed.
The heater voltage is kept low, about
4.8, to help reduce the grid-cathode
conductance. The pickup is a ring of
copper wire soldered to the grid cap of
the tube. The sensitivity increases with
the loop size, but the size is limited by
the amount of stray pickup from near-
by power lines. It may range from 2 to
about 10 inches in diameter.

The tube must be placed as far as
possible from the wiring and compo-
nents. A good plan is to put the parts
under the chassis and mount the tube
socket on top of a shield can, bolting

WwWWW . americanradiohistorv.com

this to the top of the chassis. The a.c.
line must enter the chassis as far as
possible from the tube.

Be sure to connect the ground side
of the a.c. line to the chassis or there
will be terrific chatter when the pickup
loop is mounted.

Leave off the pickup loop for the
first tests. Wash the tube well with
carbon tetrachloride and wipe it well
with paper tissue. Do not handle the
glass after this.

Try combing your hair or rub a
plastic comb on your clothing and
bring it quickly to within a few inches
of the tube. The tube should cut off and
open the relay. When the grid charge
dissipates or the comb is removed, the
relay will close. Flicking the grid cap
with a brush will charge the tube and
the relay will stay open for a few
seconds. With the loop in place, sensi-
tivity will be greatly increased and the
charged comb will cut the tube off
from a distance of 3 feet or so.

A relay requiring up to 12 ma may
be used if the heater voltage is in-

_creased to 6.3 and the plate supply

resistance decreased. A 25-ma relay
may be used with the circuit of Fig. 2.

If the device is to be used only as an
indicator, the circuit of Fig. 3 is useful.
Circuit constants are the same as for
Fig. 1. The neon lamp may be a %-watt
unit.

PICKUP

Fig. 2, left—Circuit for 25-ma relay.
Fig. 3, right—Hookup for indicator use.
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Radio Set and Servicee Review

Receivers like these are for commercial,
sional users of the services in the 30-50— and 152-162-megacycle bands.

ITHIN the last five years, the

number of users of nonbroad-

cast radio channels has in-

creased by leaps and bounds.
Most of the channel allocations have
been in the 30-50— and 152-162-mc
bands where the licensee has a choice
of using AM or FM telephony. Be-
cause of its relative freedom from
natural and man-made noises, most
stations are designed for FM transmis-
sion and reception. Features of FM
transmitters and receivers for these
bands were described in our June and
July, 1950, issues.

Receivers for reception in the 30-50-
and 152-162-mc bands are usually ex-
pensive sets designed for fixed-fre-
quency operation. Garage operators,
volunteer firemen, police agents, news-
paper reporters, ambulance services,
forest rangers, and many others often
need inexpensive receivers designed
for monitoring transmissions from
fixed and mobile stations.

Four low-cost FM receivers to meet
these needs have been developed by
the Radio Apparatus Corporation.
Polic-Alarm models PR-8 and PR-31

professional, and semi-profes-

are b-tube-plus-rectifier FM receivers
for the 152-162— and 30-50-mc bands,
respectively. Monitoradio models M-101
and M-51 aré mobile equivalents of the
PR-8 and PR-31, respectively.

In the schematic of the PR-31
(Fig. 1) the antenna is coupled to the
antenna coil T1 through a shunt-
derived low-pass filter. The converter
tube is a 12AT7 with one triode con-
nected as an oscillator and the other as
a mixer. This tube is followed by a two-
stage, 10.7-mc, i.f. amplifier and a 19T8
ratio detector and first a.f. amplifier.
The output and rectifier tubes are 35B5
and 35W4, respectively.

There are minor variations in the
circuits of the PR-8 and its low-fre-
quency equivalent, the PR-31. Because
of the differences in tuning ranges, the
variations are in converter circuit. The
front end of the PR-8 is shown in the
inset in Fig. 1. An additional bypass
capacitor used in the heater string of
the PR-8 is connected to the hot side of
the 12AT7 heater as shown in broken
lines in Fig. 1.

The mobile versions of these receiv-
ers are in demand by volunteer firemen,

Polic-Alarm and

Monitoradio are new
inexpensive FM re-
ceivers designed for
use on the 30 to 50-
and 152 to 162-mega-

cycle service bands

foresters, and special police who want
to monitor their control and mobile sta-
tions while riding in their private cars
during off-duty hours. The circuits of
the mobile receivers differ from the a.c.-
d.c. circuits only in the power supply
and selection of tubes for the discrimi-
nator and power amplifier. The antenna
circuit of the M-101 Monitoradio is al-
most exactly that of the PR-8. Being
designed for use with an 18-inch whip
antenna, the 56-uuf and .005-uf capaci-
tors are omitted in the M-101. The
coils in these sets are simply U-shaped
wires soldered to the tuning capacitors.
These may be seen in the left-hand set
at the top of the next page and in the
top view of the Monitoradio model
M-101. The power supply and a.f. out-
put circuits are shown in Fig. 2. An
OB2 voltage-regulator tube stabilizes
the plate voltage for the 12AT7
converter tube.

The power supply is designed so the
set can be operated from 6-volt vehicu-
lar storage batteries used in standard
automobiles or from the 12-volt bat-
teries used in trucks, small boats, buses,
and other special vehicles. Connections
for 6-volt operation are shown in the
solid lines marked with the letter X.
For 12-volt operation, these leads are
removed and replaced by leads shown
in the broken lines.

Because it is illegal in some locahtles
for an unauthorized person to operate a

12AT7
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Fig. 1—The circuit of the PR-31 looks very much like standard a.c.-d.c.
sets. The inset is the tuner used in the 152 to 162-megacycle receivers.
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These sets differ only in the signal circuits. The low-frequency set has conven-
tional type coils, the other has hairpin-type coils on the tuning capacitor gang.

vehicle equipped to receive police radio
transmissions, a special muting switch
is built into the receiver. This switch,
shown connected to one side of the voice
coil in Fig. 2, is mounted on the shaft
of the tuning control. Its position is ad-
justable so the speaker is shorted out
when the set is tuned to the frequency
of a local police station.

Non-broadcast services
As of July 1, 1949, most radio serv-
ices in the 30-50- and 152-162-mc

TO TRIODE PLATE OF 678, .01 | |
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Eig. 2—Power supply and audio output
circuits of the Monitoradio model M-101.

bands fall in one of four major cata-
gories:

Land Transportation Radio Service
including taxicab and railroad radio,
Highway Truck Radio Service for use
by persons and organizations regularly
operating trucks outside metropolitan
areas, Intercity Bus Radio Service for
common carriers operating on public
highways between established city ter-
minals, Urban Transit Radio Service
for common carriers operating over
fixed routes within communities, and
Automobile Emergency Radio Service
used by public garages and organiza-
tions or private automobile owners to
speed the dispatch of emergency road
service;

Domestic Public Mobile Radio Service,

SEPTEMBER, 1950

furnishing communication service for
hire between fixed and mobile radio
stations on land;

Industrial Radio Services covering
communications systems operated by
manufacturers, constructors, motion-
picture companies, forest products, and
relay press;

Public Safety Services for fire, police,
forestry conservation, highway mainte-
nance, and special emergency radio
services.

The bands and number of exclusive
channels for the most common users of
30-50— and 152-162-mc bands are given
in the table. Channels shared with other
services are not listed in the table.

TABLE OF ALLOCATIONS

SERVICE 30-50-MC | 152 152-MC
CHANNELS [ CHANNELS
Railroad Radio — 41
Taxicabs = 8
Highway Trucks 7 —
Intercity Bus 16 —
Urban Transit 20 —
Automobile Emergency i —
Domestic Public Radio 28 20
Industrial Radio 58 23
Po'ice Radio 96 44
Forestry Conservation 37 b
Highway Maintenance 20 4
Fire 27 14
Maritime Mobile 12 =

Top view of the M-101. Note the hair-
pin-like coils on the tuning capacitor.
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CODE OF STANDARDS FOR
RADIO-TV SERVICE

A Code of Standards for television
dealers and service technicians and a
book telling television owners what
they should know about the operation
and servicing of their sets are the two
chief weapons of the Better Business
Bureau of New York City in a cam-
paign to stamp out evils in selling and
servicing television.

The campaign was initiated at a
meeting to which 1,000 television deal-
ers and service organizations had been
invited. Representatives of the various
groups addressed the meeting. Most
applause was given to John Rider, who
urged the unqualified adoption of the
code as a step in the right direction.

Difficulties between customers and
service organizations, according to the
BBB, arise because the customer does
not receive the service for which he
contracts and because he does not
always know what to expect from his
television receiver.

Part ITI of the proposed code applies
to the advertising, selling, and handling
of television service. It prohibits ad-
vertising which implies that the serv-
ice offered is greater than that which
is actually included in the contract,
forbids the use of such terms as “free”
or “gratis” when the offer of an article
depends on purchase of other merchan-
dise or services, and provides that no
unqualified statement as to the speed
of service shall be made. The word
“service” is defined in the code, and a
number of clauses clarify cost of serv-
ice (as it varies with tube size, time,
etc.), terms of payment, extra charges,
availability of service from concerns
other than the dealer or a service
company designated by him.

An especially interesting clause pro-
vides that any concern advertising
conversions from small to large tubes
must assume responsibility for the
performance of the converted set, and
for the possible abrogation of the
existing service contract.

The television owner is approached
by the booklet “Things You Should
Know about the Purchase and Servic-
ing of Television Sets” which tells him
about good and bad locations, interfer-
ence, antennas, service contracts and
contractors, renewals, and a number of
other points. It also points out that it
is not necessary to buy a service con-
tract, a fact many television owners
seem to be unaware of.

Copies of the booklet are being made
available by the Better Business Bu-
reau of New York City at 10 cents
each to the general public, and at lower
prices to service organizations and
dealers for free distribution to their
customers. Sample cepies of the code
will also be sent free to all interested
parties. Service technicians will find
much food for thought and no small
stimulus to action in these two booklets.
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Low=Cost R-C Bridge
Features Wide Range

VERY service technician and
hobbyist needs equipment to
measure wide ranges of capaci-
tance and resistance. The best

instruments for this purpose use bridge
circuits. This tester includes test fea-
tures found in higher-priced resist-
ance-capacitance bridges and capacitor
leakage testers. Its total cost, about
$25, may be greatly reduced by using
surplus parts or components already
on hand.

The tester measures capacitance
from 10 pupf to 700 uf in four ranges;
makes leakage tests of oil, paper, and
mica capacitors by the relaxation os-
cillator method and of electrolytics by
three ranges of leakage current; meas-
ures resistance from 10 ohms to 700
megohms in f{our ranges; supplies a
polarization voltage for testing electro-
Iytic capacitors; and indicates power
factor.

The basic circuit is shown in Fig. 1.
When the detector indicates a null, the
voltage between points 1 and 2 is zero.
The voltages ‘across arms A and C are
equal, and the voltages across B and
D are equal. This can be expressed by
the equation:

A/B=C/D.

A, B, C, and D may be expressed in
terms of voltage; or, if A and B are
ir terms of resistance, C and D may be
in terms of capacitive reactance. As
capacitance is inversely proportional to
reactance, C and D may be expressed
in terms of capacitance. The equation
can then be used for calibrating the dial.

Dial calibration
The potentiometer used by the au-
thor, a 10,000-ohm, wire-wound, linear-

A panel view of the
< bridge. The dial scale
is shown in Fig. 2

taper unit with 279° of electrical rota-
tion, is not hard to find in radio parts
stores. The dial scale in Fig. 2 is used
with the potentiometer to give all the
necessary readings. If a potentiometer
with a different rotation or taper is
used, the builder may calibrate his
own dial.

Any point on the dial may be found
by using the bridge equation given.
Assume that the capacitor at D is 2 uf
and the capacitor to be tested at C
is 0.5 uf. If the potentiometer is 10,000
ohms, A plus B is 10,000 ohms. From
the equation we find that A must equal
8,000 ohms and B 2,000 ohms. If the
point of zero rotation is where arm B
has zero resistance, then the rotation
of the potentiometer is 2,000/10,000
times 279°, or 55.8° at the test point.
The points for all the ranges may be
calculated the same way.

The complete circuit is shown in
Fig. 3. An ordinary electron-ray tube
makes a convenient and inexpensive
null indicator. A 6E5 or a 2E5 may be
used, depending on the filament voltage
available, these tubes having a triode
section to increase the sensitivity. This
also allows maximum sensitivity near
the null point and eliminates the need
for range switches as voltages larger
than the triode’s cutoff point have no
effect.

The triode section of the tube acts
as a grid detector. The a.c. signal
across the bridge produces a negative
grid voltage. As balance is reached,
this voltage decreases and the eye
shadow angle opens.

Power-factor control

The only other continuously variable
control (R2, the power factor control)
is much easier to calibrate. It indicates
deterioration of the dielectric of a
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This low-cost, accurate bridge performs

as well as many of the commercial types.

By J. W. KORTE

capacitor and shows when an electro-
Iytic is nearing the end of its useful
life. Usually a capacitor is rejected if
its power-factor reading i8 greater
than 5%. (This actually indicates a
5% drop from a power factor of 1.)

UNKNOWN' CAPACITOR
. ~NULL INDICATOR
1

»

50VAC 60ny
BRIDGE SUPPLY 2

-

B D .
N
STANDARD CAP IN TESTER

Fig. 1—The capacitance tester is built
around this conventional bridge circuit.

If the power-factor reading Iis
greater than zero, the dielectric ab-
sorbs some of the charge on.the capaci-
tor and the current flow through it has
somewhat of a time lag compared with
a perfect capacitor. This effect can be
simulated by putting a resistance in
series with the capacitor. The power-
factor control R2 will balance out the
dielectric absorption of the capacitor
under test. The percentage -power
factor is indicated when this resistor is
adjusted for maximum opening of the
eye. Table I gives the resistance of
this potentiometer for different values
of power factor.

15 L1852 2.25

>
Fig. 2—This dial scale gives all the
necessary reading for all four ranges.
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The power supply is a conventional
halfwave rectifier. A 300-0-300-volt
transformer with centertap wunused
supplies about 800 volts d.c. If voltages
other than those shown in Fig. 3 are
used, the bleeder resistance should be
tapped to supply about 200 volts to the

- Table |
% Power factor Resistance of R2in ohms
0 0
5 66.3
10 133
20 201
30 417
38.3 550
40 578
41.2 600
50 776

electron-ray tube. The 2-uf capacitors
used by the author were war surplus
stock. If the builder cannot find similar
units, two 4-uf capacitors in series may
be used for C4, but C1 should be an
oil or paper type.

Testing leakage

Leakage tests with this checker are
conventional except that additional
ranges are used. The neon bulb used
as a current indicator for electrolytic
capacitors extinguishes on ranges 3
and 4 with leakages of less than 1.4
and 2.5 ma, respectively, and on range
2 it changes from a flash to a glow
when the current decreases to 0.2 ma.
When electrolytics have been unused
for a long time, about 5 minutes should
be allowed for the capacitor to form
under full test voltage before it is
rejected for excess leakage. When used
to check oil, paper, and mica capacitors,
the relaxation oscillator flashes more
slowly for smaller leakages.

The switches used are generally
available on the surplus market. S1 is
a five-pole, four-position wafer switch
with poles 1, 2, and 4 used for resist-
ance, capacitance, and leakage ranges,
respectively, while pole 3 is used to
switch R3 in the one resistance arm
for extended range 4. Pole 5 applies
polarizing voltage only on ‘ranges 3
and 4. The three-pole, three-position
wafer switch S2 places standard values
of resistance and capacitance in the
bridge arms and applies polarizing
voltages on the capacitance ranges
only. S3 is a single-pole, nine-position
wafer switch used for the d.c. voltage
steps. Table II shows the ranges of S1
for the three settings of S2.

The construction of this tester is
neither critical nor complicated. The
wiring should be point-to-point to keep
stray capacitance as small as possible.

The author used a 6 x 9-inch Mason-
ite panel with a wooden box 5 inches
deep. Metal cabinets of similar size
are generally available; but if a metal
cabinet is used, be careful to keep stray
capacitance at a minimum.

High-quality parts with 19 toler-
ance should be used for C1, C2, C3, R3,
R4, R5, and R6. Standard tolerance
parts may be used if they are selected
with a bridge.

To test a capacitor
1. Turn switch S2 to the leakage posi-
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Fig. 3—Circuit of the bridge. The 6E5 triode section acts as a grid detector.

tion, S1 to the range required, S3 to
the d.c. voltage rating of the capacitor.
2. Connect the capacitor and note the
neon tube indication. If the indication
is O.K. according to Table II, proceed
with the test.

Table I l
|+ | 2 3 4|
Res [RxI00  [RxI0K Rxl meg |Rx I meg |
10-5K |1K-500K  .1-50 meg '20-500 meg’
Cap |Cx.0001 [Cx.0! Cxl Cxl
10-5,000 |.001-0.5 |0./-50 uf 20- 700 uf
upf |uf | l
Leak paper paper dry elec.  Wet elec.
under 0.1,fover 0.1, ext. at ext. at |
15 sec b sec 1.4 ma OK (2.5 ma OK,
flash OK Iflash OK |

Nos. 1, 2, 3 and 4 refer to Sl settmg.

3. Set switch S2 to the capacitance
position. S1 to the range required, and,
when testing oil, paper, or mica capaci-
tors, S3 to zero voltage. Adjust the
main and power-factor controls for
maximum opening of the eye tube. If
the maximum opening is near the zero
end of the dial, switch S1 to the next
lower capacitance range; and to the

22,

next higher if the reading is near the
high end.

CAUTION: D.c. voltages on the test
terminals may be high! Always turn
S3 to zero volts before handling the
capacitor under test.

To test a resistor

1. Set S2 to the resistance position and
S1 to the range required.

2. Connect the resistor and adjust the
main control for a maximum opening
of the eye tube. If the eye opens near
the zero end of the dial, switch to the
next lower range; if it opens near the
high end, use the next higher range.

MATERIALS FOR CAPACITANCE BRIDGE

Resistors: [—I megohm, !/, watt; 1—100,000, |—
270 000 ohm, | watt; I—1,000, 3—6000 1—9, 000 1—
10,000, 1—11,000, 1—12,500, |—60000 ohm 5 wc‘H’
1—30,000 chm, 10 watt; 1—20,000 ohm 1—2 megohm
o watt, 1% 1—200, I-—-IO0,000 ohm, | watt, [%:;
1—1,000 ohm, 1—10,000-ohm, wire-wound linear-taper
potentiometers.

Capacitors: |1—.0002-pf mica; 1—02-uf, 100 volt,

1—.02-uf, 600-volt, |—.02-uf, -800-volt poper; |—0.5-
uf, 200-volt paper; 2—2.uf, 800-volt oil.
Transformers: |—300-0-300 volt, 5 volt, and 2.5 or
6.3 voit; |—audio interstage, 2:1 ratio.
Miscellaneous: Tubes, sockets, neon bulb NE48,
switches, chassis, hookup wire.

A back-of-the-panel photo. Many of the components are mounted 6n the switches.
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HANDY TOOL KIT

By H. LEEPER

Photo 1. A travel kit case from which
the original contents have been re-
moved makes a convenient container
for small pieces of test equipment. The
kit is easy to carry and is useful for
emergency service jobs.

P :

Photo 2. The equipment carried in the
case includes a small volt-ohmmeter, a
pencil-type soldering iron, small hand
tools, a few miscellaneous parts, and
an a.c. socket adapted with pin tips.

P

Photo 3. The socket shown in the photo
has its regular prongs cut back and
pin or phone tips are soldered over the
prong ends. The tips are spaced to fit
the ohmmeter jacks to speed up certain
tests.

Photo 4. The same socket can be used
to test a light bulb. Spread the tips
slightly and insert them directly into
a wall outlet.

New Service

HE television service contract is on

the way out. That is what most ex-
perts believe. If this is true, it is also
true that the contract system will not
depart rapidly. Many thousands of tele-
vision owners have been trained to be-
lieve it is the only way to keep their
receivers in condition. A large number
of service organizations have learned
to adapt themselves to the system, and
prefer it to the catch-as-catch-can in-
dividual job method of doing business.

For the contract has its definite ad-
vantages. The customer knows (or be-
lieves) he will have his set kept in
order for a stated time and a stated
sum. Being able to estimate his mainte-
nance costs beforehand, he is more
ready to buy a set than he would be if
haunted with the possibility of erush-
ingly heavy repair bills.

The contractor receives—in advance
—what is supposed to be enough money
to handle the servicing and to make a
profit. He can estimate roughly the
amount of business he will have to pre-
pare for. And he is free from the col-
lection problem. Even on installment-
plan service contracts, payments for
each month (or other unit of time) is
made in advance.

Service technicians know exactly how
and where the contract system falls
short of the above ideals. The disas-
trous feature of the service contract is
that it calls for wunlimited service.
‘Whether the service company should be
called depends only on the judgment

www americanradiohistorv com

A small travel kit equipped
with some small tools and a
volt-ohmmeter is convenient
to have around for emer-
genecy jobs that may arise

Photo 5. To test the filament circuit of
an a.c.-d.c. set, plug the socket into the
ohmmeter and the radio’s line plug into
the socket. Turn the radio switch on.

Plans for TV

and desires of the customer and the
technician must give service till his
funds run out, then file with the bank-
ruptey court.

Another weak feature of the contract
is that it often supplies a large sum of
money at the beginning of the year to
a contractor who may not be enough of
a businessman to make it last through
the year. A way of doling out the money
a month at a time might result in less
satisfied customers the first six months
of the year, but certainly fewer set
owners would be left holding useless
contracts from bankrupt service com-
panies.

Several methods have been evolved to
reduce the bad effects of the television
contract while maintaining some of its
advantages. One of the earliest of these
was the pay-back plan adopted by Syl-
vania. The customer is given a number
of coupons with his contract. He sur-
renders one to the contractor for each
service call made. If any are left at the
end of the contract period, he is re-
funded $4 for each coupon. In a typical
installation the customer might receive
five coupons. Thus if he can keep his
service calls to four or less, he may
make a profit on his transaction. The
contractor is not penalized either, for
a contract with five $4 coupons would
sell at a price near $60. This system
does not eliminate the “unlimited ser-
vice” feature, but it does give the
customer some incentive to keep down
the number of calls.

RADIO-ELECTRONICS for
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A further advance in the same direc-
tion was made by RCA early this year.
The new RCA contract calls for instal-
lation and unlimited service during the
first 9¢ days. Thereafter the customer
pays a fixed rate for each service call.
The tubes—including the kinescope—
are guaranteed for a year.

The Television Engineering Corpora-
tion of Westfield, N. J., has put into
effect a plan almost the reverse of Syl-
vania’s. The television contract pro-
vides for a low registration fee, which
covers installation. A maximum service
fee for the year is specified in the con-
tract; it may run from $30 for a 7-inch
table model to $60 for a large set. Each
service call is paid for by the call on a
cash basis; if and when the maximum
service fee is reached all further calls
for the balance of the year are free.

The problem of the contractor who
spends all his money during the first
part of the year has also been ap-
proached. New York’s insurance ruling
is now famous; a contractor insures
himself against the possibility of being
unable to complete performance of his
contract. Many contractors solve this
problem by depositing the year’s pay-
ment and arranging to have it returned
to them in monthly installments.

A New Jersey firm, the Prudential
Television Service of Newark, employs
a voluntary escrow system in which the
contract payment is made directly to
the bank instead of the contractor.
Prudential’s customers—mostly dealers
—deposit the contract funds with one
of two or three named banks or trust
companies, who make the monies avail-
able to the service company in monthly
installments. Thus company and cus-
tomer are protected to some extent
from premature use of the money,

The insurance approach has been
carried to its logical conclusion by an-
other New Jersey firm. Reasoning that
if handling second-year contracts is in-
surance, an insurance company should
handle them, the Burlington Fire In-
surance Co. of Hackettstown, N. J., has
been carrying on an experiment in tele-
vision service insurance.

Under the plan, the customer takes
out a policy. If his set gives trouble,
he calls the company (or a service con-
cern designated by the company) for
service. The service organization acts
as the direct agent of the insurance
company, making necessary repairs
and reporting directly back to Burling-
ton, who pay for the work on a job
basis.

The plan has been tried on a limited
scale in a single county, as an experi-
ment. Business is confined entirely to
renewal contracts. Definite conclusions
cannot be drawn till the end of a work-
ing year, but up to the present the plan
appears highly successful.

In those areas of the country where
the service contract is still dominant,
one or another of these plans—or com-
binations and modification of several—
may make that little difference that can
turn the contractor’s losses into profits.
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Plug=In Adapter
KForPowerCheeck

By RUFUS P. TURNER

Photo showing the power check setup.

ITH the simple adapter gadget
described in this article the
repairman can use his regular a.c.-d.c.
voltmeter to measure quickly the watts
drawn from the power line by a radio,
toaster, or other electrical appliance.
The adapter measuring only 3 inches
long, 2 inches wide, and 1% inch deep,
has a line plug, an outlet receptacle,
and a pair of jacks for the voltmeter
leads. In use, the plug is inserted into a
nearby power outlet, the appliance un-
der test is plugged into the outlet
receptacle of the adapter, and the volt-
mt ter plugged into the meter jacks. A
toggle-type changeover switech in the
adapter allows voltage readings to be
taken at two points in the circuit, and
the wattage is determined from these
readings.

Fig. 1 is the complete circuit sche-
matie. Current I drawn from the power
line by the appliance under test must
flow through resistor R. This current
flow sets up a voltage drop E; equal to
I X R across the resistor, and this drop
is directly proportional to the current.
1f the voltage drop is measured with a
voltmeter, the current through R may
be determined by dividing E. (in volts)
by R (in ohms). If the line voltage E.
also is measured with the voltmeter,
the power drawn by the radio or appli-
ance under test may be determined by
multiplying E. by L.

These calculations can be eliminated
entirely on the job by working -out be-
forehand the wattage corresponding to

VOLTMETER TERMINALS
JH 2

R 1724
ITVAC Sow RECEPTACLE

=14

Fig. 1-—Schematic of the watts adapter.
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LINE VOLTAGES

E 4 6
AC VOLTMETER READING WITH SWITCH IN POSITION 2
Fig. 2—Calibration curves for adapter.

the voltage drop across R. This has
been done by tke author and appears
in the table for a line voltage of 115
volts, and in Fig. 2 for common line
voltages from 90 to 120 volts.

[“vouts |

WATTS | VOLTS | WATTS
0. 0 s |
0.1 23 ” 1.7 39
0.2 44 18 I 425
| 0.3 69 1.9 444
0.4 925 2.0 468
0.5 " 2.1 491
0% 138 22 | sl |
0.7 162 .
0.8 185 ’ 2.4 | 563
0.9 208 2.5 587
10 232 3.0 708 ,
Il 255 i |3 829
12 278 40 952
1.3 302 45 1080
1.4 325 ( 50 | 1200
| 5 349 - o -

WATTS DRAIN VALUES (I15-VOLT LINE)

b

The watts adapter is a compact unit.


www.americanradiohistory.com

Fundamentals of

Radio Servicing ——

VERY young bird takes a lot of
feeding and will swallow
practically anything dropped
into its gaping mouth. The

detector stage described last month is
much like this little bird: it requires a
lot of signal to keep it going, and it
will handle, without discrimination,
almost anything fed into it.

But by the time a signal from a
broadcast station reaches the receiving
antenna it is usually about as strong
as high school prom punch; further-
more, two or three dozen broadcast
signals_may be on the antenna at the

Fig. 1—A skeleton circuit of a tuned
radio frequency receiver. Each of the
tuned circuits must be adjusted to the
frequency of the signal being received.

same time. If all of these signals were
dumped into the detector, and if they
were strong enough to be detected, a
Duke’s Mixture of voice, music, and
sound effects would come out of the
loudspeaker simultaneously.

To avoid such a bedlam, we need a
special sort of selective amplifier be-
tween the antenna and the detector.
Not only must this amplifier be able
to build up the strength of received
radio-frequency signals as an audio
amplifier increases the amplitude of
audio signals, but our radio-frequency
amplifier must be able to select a par-
ticular broadcast signal from among all
those present on the antenna and am-
plify this one signal exclusively, while
actually barring the passage of any
other than the selected signal from the
antenna to the detector.

Fig. 1 reveals a simple way of doing
this. It is a skeleton diagram of the
basic elements of a tuned radio-fre-
quency amplifier. The antenna circuit
is inductively coupled to the grid circuit
of the first tube by the air-core radio-
frequency transformer T1. The sec-
ondary of this transformer is tuned by
the variable capacitor C1. The current
inductively coupled from the primary
of T1 is actually introduced in series
with the secondary and the capacitor
Cl1.

= Part XIX-Receiver Selectivity

By JOHN T. FRYE

A review of the chapter on resonant
circuits in the September, 1949, issue
of Rap1o-ELECTRONICS will show that a
series-tuned circuit presents a very
low impedance to its resonant fre-
quency and a much higher impedance
to all other frequencies. This means
that the current in the circuit is much
higher at resonance, as is the voltage
drop across both the coil and the
capacitor. In fact, the drop across
either one of these elements is higher
than the applied voltage; but at any
other frequency than resonance, the
voltage appearing across, say the ca-
pacitor, is greatly diminished, as shown
by the resonance curve of Fig. 2.

This means that the signal voltage
apolied to the grid of the first tube and
the one amplified by that tube will be
high only for the frequency to which
the tuned circuit is resonant. All other
signal voltages in the primary will

RESONANT FREQ

VOLTAGE ACROSS C!

- - FREQ —> <+
Fig. 2—Frequency response curve of one
tuned circuit such as shown in Fig. 1.

either be eliminated from the secondary
or be greatly reduced. By varying the
capacitance of Cl we can change the
frequency to which our circuit is tuned
and so select first one and then another
broadcast signal to amplify.

Getting better selectivity

Unfortunately, a single-tuned radio-
frequency stage seldom provides either
the amplification or the selectivity nec-
essary to receive a weak distant station
without interference from a strong
local one, especially if the two stations
are near each other in frequency. The
problem is solved by following the ad-
vice Grandma used to give on the sub-
ject of keeping warm with petticoats:
if one doesn’t do the job, use more of
’em! Two or three r.f. amplifier stages

Wwww.americanradiohistorv.com

are arranged one after the other as
shown in Fig. 1. Thus, each amplifier
tube takes up the job of boosting the
signal right where the preceding stage
left off.

This explains why “cascaded” r.f.
stages can be used to get the required
amplification, and Fig. 3 shows why the
increased number of tuned circuits re-
sults in an improvement in selectivity.
A band of frequencies of uniform
strength is presented to the input of
the first r.f. stage. Because of the selec-
tive amplification of this stage, the
output shows the frequencies 5 kilo-
cycles each side of resonance are only
one-half the amplitude of the resonant
frequency F. Then, when this amplified
signal gets to the next stage, these 5-
kilocycles-off-resonance frequencies are
again amplified only half as much as
the resonant frequency. Thus, since
they were only half as strong to begin
with, they are reduced to a strength
only one-fourth that of the resonant
frequency.

All the cascaded r.f. stages must be
tuned to exactly the same frequency
for most effective action. At first, each
variable capacitor was adjusted by a
separate dial. This made tuning the
receiver too slow and complicated; so
the tuning capacitors were ‘“‘ganged,”
either by a system of pulleys and belts
or by attaching the rotors of the
capacitors all to the same shaft.

While this made it possible to keen
the various tuned circuits ‘“tracking”
fairly close together as the tuning dial
was rotated, there were always some
discrepancies because it is practically
impossible to manufacture identical
capacitors and coils in mass produc-
tion. Even if it were possible, other
metal objects near
these units would

change their char-
acteristics when WGZ)DSTQ:
mounted in a
receiver.
OUTPUT OF ST STAGE
INPUT OF IST STAGE [ i
. e | ! | ! 0
V-de Fose f e Fade ! foske Fasel
~0KC  HOKC im HOKC -t:onc HOKC

Fig. 3—These curves show how cascaded
r.f. stages will increase selectivity.
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There are other faults in a tuned
radio-frequency amplifier. For one thing,
the efficiency of such an amplifier falls
off as the frequency goes up and the
losses that always accompany a rise in
frequency increase. What is more, the
selectivity also is variable. At 540 ke
an interfering station 10 ke away from
the frequency of the desired station has
a separation of about 29 of the fre-
quency; but at 1,600 ke, the other end
of the broadcast band, this same 10 ke
represents little more than one-half of
1%. That means that a tuned radio-
frequency amplifier does not do nearly
so good a job of separating stations at
the high end of the broadcast band as
it does at the low. Moreover, a large
number of separate variable tuned cir-
cuits make a receiver both expensive
and bulky.

The superheterodyne

A solution to almost all of these prob-
lems is to convert any frequency
wanted to a single specified low fre-

IF AMPLIFIER
CONVERTER RF PENTODE
e r—1
@ Jrl gﬁ

B+ BIAS VOLTAGE B8+

Fig. 4—This is the circuit of a typi-
cal intermediate frequency amplifier.

quency and then use a special one-
frequency amplifier to do all the ampli-
fying in this one channel. This funnel-
ing of all the broadecast frequencies
into a single amplifier frequency has
many advantages. For one thing, the
single frequency can be lower than the
lowest broadcast channel, and this low
frequency improves both the amplify-
ing efficiency and the selectivity. Since
the amplifying is all done at the same
frequency, irrespective of the frequency
of the broadcast signal being received.
this means more uniform selectivity
and sensitivity, Bulky and expensive
variable tuning capacitors can be re-
placed with inexpensive and compact
semivariable types, and shielding these
smaller units is much less of a problem.

The superheterodyne receiver does
all this. A single variable-tuned eir-
cuit is usually used to lead the desired
signal from the antenna into a con-
verter tube. Here the signal is converted
to the intermediate frequency—usually
in the neighborhood of 455 kilocycles—
and then fed into the intermediate-
frequency amplifier, which is dia-
grammed in Fig. 4. At this point, let’s
not bother our pointed little heads
about “how” this frequency-converting
trick is accomplished. That will be ex-
plained to your complete satisfaction
—Ilet us hope—in a subsequent chapter.

You will note that the i.f. amplifier
bears some resemblance to the r.f. am-
plifier; but the difference, as the French
deputy said about the differences be-
tween the sexes, is important. For one
thing, both primary and secondary of
the i.f. transformers are tuned. This
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gives four tuned circuits for only a
single stage of intermediate-frequency
amplification. Since we know that tuned
circuits are what give an amplifier
stage its selectivity, we are not sur-
prised to learn that in most ordinary
broadcast receivers a single stage of i.f.
provides all the selectivity needed. It
provides all the amplification needed,
too. The low frequency used, the high
efficiency of the transformer, and the
high gain of modern radio-frequency
pentodes all combine to give us i.f.
amplifier stages with gains of 100 and
better.

The photo shows how various types
of if. transformers are constructed.
Such transformers consist of two
coils, usually mounted some distance
apart and provided with screwdriver-
adjusting semivariable capacitors for
tuning each coil. Ordinarily a metal
shield can completely envelope the
transformer. Sometimes the coils are
tuned by moving pieces of special metal
in and out of their fields. In the trans-
former shown at the lower right of the
picture, metal cups of this nature are
screwed down over the coils to tune
them. In other transformers of this
slug-tuned type, slugs of this special
metal are screwed in and out of the
center of the coils to change their res-
onant frequencies.

The coupling between the primary
and secondary coils—determined by the
position and separation of the coils—
is of the utmost importance. Fig. 5
shows why. Curve A represents very
loose coupling with low current induced
in the secondary, a current that peaks
sharply at the resonant frequency. As
the coupling is tightened, the current
increases and the response curve keeps
widening out until finally the curve of
B is reached. At this critical coupling
point, maximum current flows in the

secondary at the resonant frequency.
Moving the coils still closer together
reduces the current at resonance and
increases current at frequencies on
either side of the resonant frequency.
Curves C and D, respectively, show the
progressive double-humping effect of
further tightening of the coupling.

This peculiar condition results be-
cause, as the coils are moved closer to-
gether, the secondary reflects more and
more impedance into the primary and
this reflected impedance combines with
the primary’s own impedance to dis-
place the current peaks of the primary
to each side of resonance. And because
the voltage induced in the secondary is
directly related to the current flowing
in the primary, similar twin peaks
also show up in the secondary respense
curve.

Obviously if the coupling is too loose,
very little signal is transferred from
the primary to the secondary. On the
other hand, if the coupling is too tight,

I

SECONDARY CURRENT
o

——

— e RESONANCE
Fig. 5—I1.f. transformer band-
width increases as coupling is
increased. Curve A has least
coupling, curve D has the most.

the selectivity goes to pot. Critieal
coupling is ordinarily the best all-
around arrangement; however there
are cases in which it is necessary to
sacrifice maximum signal transfer for

This photo shows three types of i.f. transformers. At right is a trimmer-tuned
type; at left is a slug-tuned type; and in the foreground is a midget type.
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increased selectivity or deliberately to
exceed critical coupling to widen the
response curve.

How much bandwidth?

To understand why the sharpest re-
sponse curve is not always the most
desirable, we must absorb a new fact
about the process of modulation: when
a radio-frequency carrier is modulated
by an audio-frequency note, two new
frequencies called “sidebands,” are pro-
duced, one on either side of the carrier.
The frequencies of the sidebands are
equal to the carrier frequency plus the
modulating frequency and the carrier
frequency minus the modulating fre-
quency. For example, if we have a
1,000-ke carrier modulated with a 1,000-
cycle (1-kc) note, the sidebands are at
999 and 1,001 ke. A 5,000-cycle (5-ke)
note ‘produces sidebands at 995 and
1,005 ke.

These sidebands must be received
without serious distortion or reduction
if the modulating information they con-
tain is to come clearly from the speak-
er. That means that the i.f. amplifying
channel must be wide enough to pass
them. If only a 1,000-cycle note is used
to modulate the carrier, an i.f. ampli-
fier that is 2 kilocycles wide would be
sufficient; but when music with high
notes up to 5,000 cycles is received, the
amplifier must pass a band of frequen-
cies 10 ke wide to avoid distortion.

Various methods are used to widen
the response curve of high-fidelity re-
ceivers to approach the ideal curve of
Fig. 6-a. The curve at 6-b can be
achieved by overcoupling, by loading the

1DEAL PRACTICAL

CURRENT
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Fig. 6-a, left—An ideal i.f. response
curve would have a rectangular shape.

Fig. 6-b, right—Practical curves can
be made to resemble the ideal closely.

tuned circuits with resistors, by deliber-
ately resonating the tuned circuits to
slightly different frequencies— called
“flat-topping”—or by a combination of
these methods.

1.f. amplifier troubles, outside of sim-
ple misalignment, fall into three broad
classes: the stage oscillates; the re-
sponse cannot be made sharp enough;
gain is insufficient. Oscillation usually
results from open bypass capacitors in
the circuit, from poor shielding between
the plate and grid circuits of the tube,
or from a defective tube. Broad re-
sponse results from defects in the wind-
ings of the i.f. transformer, such as
shorted turns or high resistance, or
from the coils having moved too close
to each other. Defective windings may
also produce low gain, as will windings
that have slid too far apart or tuning
capacitors that are shorted or defective
so that they cannot resonate the asso-
ciated winding to the. proper. frequency.

Publicity Checklist

By DAN VALENTINE

HERE is no magic formula for

publicity. It just needs common
sense and a little extra effort. Prob-
ably no other business needs good,
constructive publicity in the news-
papers as much as the radio service
business.

Adverse publicity over the past dec-
ade has caused a lack of public confi-
dence in the radio maintenance field.
The best way to regain this all-impor-
tant public confidence is a program of
favorable publicity.

This publicity program is most effec-
tive on the local level—when it is
directed by you!

What is publicity?

When a radio repair shop operator
gets his name, the names of his em-
ployees, or his firm’s name in the news
columns of the local papers, that’s free
advertising. To the editors and report-
ers who write the story, it’s news.

Put these two together—free adver-
tising and news—and you have
publicity.

“All right,” a shop owner will say, “I
realize the value of publicity. But how
do I get it? I'm a radio repairman, not
a reporter. How can I tell what is news
and what isn’t, what the papers will
print and what they won’t?”

Having been asked these questions

.about publicity many times by radio

repair shop operators and, having been
a working newspaperman for the past
decade, I've prepared a publicity check-
list outlining some tried and true ways
to get—and keep—your name in the
newspapers: )
Comment on trade trends. Never hesi-
tate to comment on the radio repair
fleld. When there are new develop-
ments, let the newspapers know. They
may quote you in an article—extra
publicity for you. Eventually you'll be
recognized as the spokesman for the
radio repair industry in the area.
Hobbies and specialties. Maybe your
hobby is collecting antique radio sets.
This type of material makes a good
newspaper feature. Tell the papers
about it. Perhaps one of your em-
ployees is a well-known ham who is
active in the local disaster group.
That’s worth a story, too. :
New employes. Each time you add an
employee to the payroll, it’s worth a
paragraph in the local paper. Type out
a few facts about the new worker—
name, age, education, where from, posi-
tion in firm, special training in radio,
war record. Send this to the hews-
papers. These items will probably run
only one or two paragraphs, but the
name of the firm will be mentioned
and the new worker will be officially
introduced to the community.
Building, moving or remodeling. If
you build a new building, add to the

wWWwWWw.americanradiohistorv.com

old one, or move to a new location, it’s
news. Be sure the newspapers have all
the facts about the new facilities.

Trade journal articles. Has your shop
been written up in a trade journal? If
it has, let the newspapers know. They’ll
probably want to reprint part of the
article. There is great pride in local
business establishments which attract
national mention.

Special window displays. Never pass
up a chance to donate one of your
display windows to a worthy cause
like the Red Cross, March of Dimes,
Boy Scouts, YMCA, etc. It is your duty
as a member of the community. It’s
also good business. If the display is
unique, the newspapers will mention it.

Social affairs. Do you have an annual
dinner dance or banquet for the firm’s
workers—or a picnic each summer? If
you do—and it’s good for morale too—
it’s worth mention in the social pages of
the newspaper. Publicity on the social
pages is just as good as elsewhere in
the paper. .

Anniversaries. A woman may forget
her birthday, but a radio repair shop
never. Plan a special celebration—an
open house perhaps—to mark each
year in business. Stress the occasion
in your newspaper ads. It may be
worth a short news item, too.

Special awards. Radio manufacturers
and associations grant special awards
in the-radio service field. If your firm
or one of your workers wins one of .
these honors, be sure the local papers
have all the facts.

State or national meetings. If you or
one of your workers goes to a national
or state meeting of radio technicians,
parts show, engineer’s meeting or other
gathering, let the local papers know.

Speeches at meetings and conven-
tions. Are you slated to give a talk
before a local, state, or national group
of radio technicians? Make an advance
copy of your address and leave it at
the local newspaper with a release date
before you leave town.

Election to office in trade organiza-
tion. If you’ve been elected to office in a
state or national radio group, tell the
hometown papers. They’ll want to
carry the story——and perhaps a pie-
ture. Be sure to have an up-to-date
picture available at all times.

If you can write these items in news-
paper style, you have a better chance
to get them into the paper. Study a
few short newspapér items and see
how it’s done, noting especially that in
most of them the story is told in the
first sentence and elaborated in later
ones, so that sentences can be cut from
the end without hurting the story. But
if you can’t write that way, send in the
facts! If they’re worth while, someone
will find time to edit your item.
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Eleetromnies and Musie

PART 11

Syncing neon tone
sources and thy-

ratron generators

HE principal problem in using

neon-lamp oscillators as musical

tone generators, as discussed in

the last article in this series, is
that the frequency can be held constant
only by adding a synchronizing voltage
from another tone source whose fre-
quency is stable. The drawback to that
is that with most syncing systems, the
syne frequency itself appears in the
output of the tone generator being
synchronized.

A neon oscillator producing the tone
of Cy» (Middle C—see frequency chart
in the last issue), for instance, syn-
chronized by the injection of a certain
amount of C:; an octave above, will
show both frequencies in the output.

The use of neon oscillators being
very tempting because of their cheap-
ness, the writer tried to eliminate the
synchronizing difficulty. The result ap-
pears in Fig. 1. No claim of originality
is made for the circuit, though its
counterpart was not found in any of
the hundred or more patents studied.

Three neon-lamp oscillators are
shown; they produce the tones Cu, Cs,
and Cs—middle C and the two octaves
above it. A synchronizing tone of Cx is
provided.

Each oscillator is tuned in the usual
way by R3, which is comparatively large
-—1 megohm or so—and Cl. R4 is a
load resistor of around 10,000 ohms.
The sawtooth wave appears across it
and is fed to the following stages or
keying circuits. The values of R4 and
C2 (merely a blocking capacitor), as
well as the resistance and reactance of

P 1
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Fig. 1—This method of synchronizing
octave strings of neon-lamp oscillators
does not permit the synchronizing tone
to appear in the audio output signal.
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After designing the circuit of Fig. 1 on paper, the author made a haywire
assembly job of four sample oscillators. It worked in spite of its crude looks.

the circuit to which the outputs are
fed, have some effect on the tuning
constants, but if they are not varied
too widely during operation, the sync
will keep the frequency constant. C3 is
a high-value electrolytic bypass, which
prevents coupling between oscillators
through the common B-supply. As in
all oscillator strings of this type, the
impedance of the supply should be ex-
tremely low to prevent coupling. Espe-
cially at the low-frequency end of the
scale, decoupling networks may be used
in series with the B-supply to each os-
cillator, though the writer did not find
that necessary.

The silent sync

The important component in this cir-
cuit is R2, across which the sync volt-
age is fed. The sync source may be the
output of any stable tone source whose
frequency is twice that of the highest-
frequency neon oscillator. As with all
gas-tube syncing, best results come
when the sync source produces fairly
sharp pulses, but a sine wave will do
the job almost as well.

The value of C1 and R3 are chosen so
that the C. oscillator will produce the
correct frequency within a tone or so,
without sync. Any exact values given
here would not apply for various lamps
and B-voltages, but any constructor can
find them by experiment in about two
minutes. R2 can have almost any value,
as long as it is less than approximately
109% of R3, but lower values—10,000
ohms, for example—help in keeping the
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sync tone out of the output, though
they require a little more sync voltage.

The neon lamp is practically an open
circuit when the voltage across it is not

B+ RISOK L KO0H
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Fig. 2—Many readers will be surprised
to see that a nearly sinusoidal wave
can be obtained from a neon-lamp oscil-
lator. This is the patented tone circuit.

high enough to ionize the gas. Thus,
any sync voltage that appears across
R2 does not reach the R3-R4 section
of the circuit and the output while the
charge on C1 is building up. When that
charge gets near the tube’s breakdown
voltage, however, a pulse from the syne
source provides a little extra voltage
and the tube breaks down just when the
synce pulse comes. The breakdown, of
course, discharges C1 so that the next
syne pulse finds the tube an open cir-
cuit and accomplishes nothing. The
third sync pulse finds: CL nearly
charged again and again: makes the
tube break down. And so on-

If the correct values for C1 and R3
are used, every other sync pulse “kicks
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off” the neon lamp. Those that do not
kick it off are not heard in the output.
As a result only a single frequency ap-
pears in the output, equal to one-half
that of the synec source.

Any number of consecutive octaves
can be synced. The discharge of the Ca
neon lamp creates strong pulses across
its R2. These are coupled through an
R1 to the next lower tube, on which
they act as a sync source, and so on
down the line. Actually, some amount
of all higher octaves appears across
each of the lower-frequency R2’s; but,
because of R1, the predominating fre-
quency is that of the adjacent higher-
frequency oscillator. The presence of
frequencies several octaves higher

ouT 1t

e+ 5
BIPASS NEON H our3
ouT2

Fig. 3.—Modifying the circuit of Fig.
2 provides three different outputs from
a single oscillator, each having a dis-
tinctly different quality of tone.

would not impair operation in any case.

Only two adjustments are necessary
and they need never be changed. First,
each oscillator must be tuned roughly
to the correct frequency with C1 and
R3 after all connections (including out-
put) have been made, but before Rl is
in place. Then, beginning with the path
between the main sync source (vacuum-
tube oscillator, tuning-fork generator,
photoelectric tone wheel, etc.) each R1
should be adjusted in turn. It limits the
sync voltage. If too much is applied,
the oscillator will lock in at the same
frequency or a fifth below the sync. If
too little, it will not remain in tune.

After adjusting the R1 between the
syne source and the top oscillator, ad-
just each lower-frequency R1 individ-
ually in turn in the same way. Values
vary for different neon lamps, fre-
quencies, and B-voltages, but a good
tip is to start with a variable resistor
of at least 3 megohms, as very little
sync voltage is needed. Of course, a full
organ range requires 12 strings of os-
cillators, each similar to that in Fig. 1,
and each with as many oscillators as
there are octaves in the range.

Gas-tube sine generator

Ordinarily, the wave-forms obtained
from gas-tube relaxation oscillators are
either sawtooth (from the capacitor’s
charge and discharge) or pulsed (from
the gas tube’s breakdown). It is possi-
ble to obtain waves which are almost
perfect sines, however, by using an in-
ductor in the circuit.

The inventor of this modification is
Dr. Winston E. Kock of Bell Labora-
tories, who, incidentally is responsible
for most of the design of the Baldwin
organ, which will be described later
in this series. The patent covering the
invention is No. 2,046,463, issued in
1936 and assigned to the Baldwin Co.,
though not used in its organ. Not only

does the inductor produce various
waveshapes, but it also has an inter-
esting effect on the frequency stability.
This type of osciliator was used to pro-
duce vibrato-frequency oscillation in
the Thyratone, an instrument designed
by the writer, to be described in a later
article.

One practical form of the oscillator
appears in Fig. 2. R1 and C1 are the
usual frequency-controlling elements. If
the B-voltage is about 100 volts, the
frequency, with the values on the dia-
gram, is somewhere in the vicinity of
100 cycles or less, depending largely on
the lamp.

The output is taken across Cl. R2 is
an isolating resistor and C2 a d.c-
blocking capacitor. In an ordinary neon
oscillator, the breakdown of the tube
would short the capacitor, which would
be connected directly across it. Here,
however, a sudden large discharge cur-
rent through C1 is prevented by L,
since an inductance tends to resist
sudden changes in current. Instead, C1
is allowed to discharge at a relatively
slow rate. The current buildup through
an inductor being logarithmie, just as
is the voltage buildup across a capaci-
tor, the discharge begins slowly and
gradually increases in speed.

During the first part of the oscilla-
tion, when the capacitor is charging,
the inductor alters the charge curve,
rounding it off somewhat. The resulting
wave appears in Fig. 2, as drawn by
the writer from a scope pattern. It is
somewhere between a sine and a tri-
angular wave, with an undulating edge.

Inductor adds stability

Most relaxation oscillators increase
frequency with increased supply volt-
age. So does the inductive oscillator of
Fig. 2—up to a point. After that, in-
creasing voltage has less and less effect
on frequency, until a point where vary-
ing the voltage has practically no effect
at all on frequency. At 200 volts, for
example, the circuit of Fig. 2 remains
stable at the frequency of middle C,
and ordinary supply variations have
no appreciable effect. The waveform
clears up, too, the undulations dis-
appearing from the leading edge. The
frequency, when the supply voltage is
high enough to make the oscillator
stable, is about the resonant frequency
of L and C1.

At least three different waveshapes
can be obtained from one of these oscil-
lators, as illustrated in Fig. 3. The
sine-wave output can be taken from
across the capacitor and a near-saw-
tooth from a tap on the limiting re-
sistor, both through isolating resistors.
If the inductor is made the primary of
a transformer, a third output is avail-
able from the secondary. All the wave-
shapes are different and they can be
reproduced separately or combined to
cause differing tone qualities. The only
practical difficulty is to find a trans-
former whose primary has the correct
inductance and a very small ohmic re-
sistance (for reasonably good Q). The
writer was unable to find any; possibly
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it would have to be made to order.
Outputs Nos. 1 and 2 are most practical.

Thyratron oscillators

The synchronizing difficulty that ap-
pears with neon lamps can be avoided
entirely by using thyratrons—gas-filled

> 2 S.IMEG
) WA OUT

S d
SINES TFCI

[H50V REGULATED

150 WW S FINE TUNING

<
<

>

Fig. 4—A thyratron, such as the 884,
is more reliable as a relaxation oscil-
lator than a neon lamp but it draws
600 ma filament current. This circuit
is used in the author’s Thyratone, to
be described in a future installment.

triodes such as the 884 and 6Q5.

The circuits are almost exactly the
same as those used in time-base oscil-
lators for oscilloscopes. Fig. 4 shows
one similar to those used in the writer’s
Thyratone. The grid is biased by the
cathode-resistor  arrangement. The
51,000- and 4,700-ohm resistors are a
voltage divider across the 150-volt regu-
lated supply. The cathode is around 13
volts positive. The 150-ohm fine-tuning
resistor varies the bias to vary the
frequency about a half-tone or a little
more in either direction. It compensates
for the frequency instability caused by
the 884’s mercury vapor, which changes
the breakdown and extinction voltages
of the tube somewhat with heat.

The tuning elements are R2 and C1.
In a monophonic (single-tone-at-a-
time) instrument, it is best to switch
in different values for C1 rather than
vary R2 for tuning, as the latter varies
the voltage output as well as resulting
in a kind of chirp—the tone does not
come in “on the nose” but slides about
a half-tone, making for very sloppy
playing. The output is taken through
C2, a blocking capacitor, and. the
5-megohm isolating resistor.

Synchronizing voltage may be intro-
duced into the grid circuit as shown.
The tap on the 50,000-ohm grid resistor
and the value of isolating resistor R1
must be chosen by experiment. The
amount of sync voltage is rather criti-
cal, as with the neon oscillators

Once the 884 has heated for about
10 minutes, its frequency is stable
enough to allow its use as a varied- or
switched-frequency oscillator for a
monophonic instrument. If more than
one oscillator is used at a time, how-
ever, in an octave-coupled solo instru-
ment or in a polyphonic organ, syn-
chronizing arrangements are essential.
The sync frequency should be an octave
higher than the oscillator tone, but
higher multiples are also permissible,
though they make the magnitude of the
sync voltage increasingly critical.

The next important type of tone
generator is the vacuum or ‘“hard”
tube. Circuits for it will be discussed
in the next article.
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Two Low-Noise Pickups

for Home Constructors

By BENJAMIN F. MIESSNER

ESIGN of the pickup needle and

its mounting is basically the
same for both the r.f. FM or

y AM capacitance pickup and
some commercial magnetic types. This
article describes some modifications
which can be made to a Clarkstan mag-
netic pickup to increase its output
voltage and reduce its surface noise
pickup, and also a capacitance pickup
of the type invented by the author.
(See RaADI0-ELECTRONICS, February
1950, page 50.)

The Clarkstan pickup is especially
suitable for modification. It has a
tubular magnetic needle supported in
the axis of the coil within the bores of
a stack of sponge rubber washers
which are pressed into the coil spool
bore. The top washer having no hole,
the needle pivots at this end.

This structure permits the needle
tip to vibrate laterally in all directions
and it also permits some vertical vibra-
tion as forced by the pinch effect. Un-
fortunately this vertical vibration ap-
pears in the output voltage because of
the variations in air gap between the
top of the needle and the pole faces.

Surface noise of this pickup is lower
than some others because of the omni-
lateral needle vibration, but a central
visco elastic pivot would give the needle
such a much higher natural vibration
frequency it would pick up much less
surface noise, and that in a much
higher frequency band.

The fundamental frequency of a
needle should be much higher than the
usual 3,000 to 4,000 c.p.s.—preferably
from 10,000 to 15,000 c.p.s. where the
noise will be much reduced or not heard
at all. In addition, rather strong, if not

actual critical, damping should be used.

to reduce the time constant of any
pulse-induced transient .vibrations and
overhang of resonantly induced
vibrations. -

Pickup alterations

The modifications described give the
Clarkstan pickup a 20-db increase in
signal output which makes it compara-
ble to crystal pickups, a surface noise
reduction to about 35 to 40 db below
the general signal level (20 db lower
than the unmodified pickup), and a
fidelity of reproduction that is much
better than the original.

Fig. 1 is a detail drawing of the
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modified pickup. Both the upper and
lower pole edges are filed down to form
90-degree angle tips. This is done on
the rear edges of the lower poles and
on the front edges of the upper poles.

A new needle is made by rolling a
10-mil thick strip of good magnetic
material such a perminvar or perm-
alloy into a tubular form 4¢ inch in
diameter and 14¢ inch longer than the
over-all vertical distance between the
top faces of the top poles and the
bottom faces of the bottom poles.

A single turn of No. 80 copper wire
is soldered around this tubular needle,
leaving the split at the turn ends
aligned with the split in the needle.
The jewel tip is cemented in the lower
end of the needle.

A washer of soft vinylite, Audiod,
or similar visco-elastic’ material is
fastened into the bore of the coil spool

with a nonhardening cement. The
2
% 1
413

|' il
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Fig. 1—The modified Clarkstan pickup.
The numbered parts are: 1, the tubular
needle; 2,” visco-elastic pivet; 3, wire
ring; "4, jewel tip; 5, top poles; 6,
bottom poles; 7, coil spool; 8, coil;
9, Alnico magnets;. 10, output leads’;.11,
tapped hole for case screw; 12, pickup
terminals; 13, insulating block; 14, new
hole in case top for needle clearance;
15, top side of case; 16, groove
motion direction; T, new shape of top
poles; B, new shape of bottom poles.

washer is about % to % inch thick,
depending on its stiffness, so that when
the needle is pushed into it from below,
as shown, the copper wire turn pre-
vents further upward slippage, and the
compliance for lateral needle deflections
is somewhat more than necessary to
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Benjamin F. Miessner, a pioneer in
radio and electronics, has to his credit
more than a hundred American and
foreign patents. Some of his most im-
portant inventions are the "catwhisker”
of crystal detector days, the photo-
electric exposure meter, photoelectric
crossing alarms, and modulated light
beam and heat wave signaling systems.
He also did basic work in developing
a.c.-operated radio receivers, the su-
perheterodyne circuit, multiplex tele-
phone and telegraph systems, phono-
graph recording and reproduction, and
automatic  self-propelled torpedoes.
Much of Mr. Miessner's work has been
with sound, including speakers, micro-
phones, reproduction of music and
electronic music. He holds more than
40 patents in the field of electronic
musical instruments alone.

prevent the needle from being attracted
by the pole tips into a diagonal, left-,
or rightward position.

This washer acts as the vertical and
lateral compliance for the needle, re-
turning it to its normal mid-position
after deflection by the record. The
needle can vibrate in all horizontal
directions in response . both to the
groove deflections and to the changes in
friction between the groove and the

" neédle. Frictional drag will force both

ends of the needle closer into their
90-degree air gaps between the top and
bottom poles when the groove modula-
tion amplitude increases. This gives a
few db of instantaneous automatic vol-
ume expansion and will reduce the
surface noise from 10 to 15 db below
that of a needle which can vibrate only
at right angles to the groove, the
needle being able to pass more easily
over microscopiec irregularities in the
groove walls.

Pivot structure of this type also
gives vertical compliance as well as
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Pheto of the modified Clarkstan pickup.

damping for both vertical and lateral
motion of the needle. Because the
needle extends above and below the
magnetic flux fields across the air gaps,
any vertical vibration of the needle due
to the pinch effect will not be trans-
lated. ]

As a resonant vibrator the needle
has a very high resonant frequency,
the midpoint pivot reducing its length
to half and the bottom end being held
in the record groove. The pivot also
damps out transient and resonant
response at this higher frequency.

The new shape of the pole pieces
also increases the sensitivity by con-
centrating the flux in the immediate
region of the pointed pole tips.

Capacitance pickup

The details of a capacitance pickup
are shown in Fig. 2. An important
point in the design of such a pickup
is that the mass, and therefore the
motional reactance of the needle, must
be reduced to the lowest possible mini-
mum. A tubular needle obviously ac-
complishes this object and still provides
enough surface area for the capaci-
tance pickup function. Duraluminum
or magnesium is the best material. The
jewel tip is cemented into one end of
the needle with shellac or other thermo-
plastic material.

The needle is mounted at its upper
end in a socket which provides a pivot,
a conductive connection, lateral and
vertical compliance, and mechanical
damping for the vibrations. The socket
is made of soft vinylite, Audiod, butyl
rubber, or similar viscoelastic material
in the shape shown in the figure. A
high-speed electric hand drill can be
used as a lathe to shape the socket.

A %-inch long spring is wound with
10-mil diameter spring wire and with
an internal diameter slightly smaller
than the outside diameter of the needle,
which should be about 144 inch. The
correct size may be found in a few
trials using drill shanks as winding
mandrels.

The needle should be turned as it is
pushed "into the spring so that the
turning friction will expand and not
contract the spring helix. The fit should
be tight to.make good contact and pre-
vent slippage under needle pressure on
the record, but not so tight that the
needle cannot be removed.

\

The side wall thickness of the visco-
elastic’ plug into which this spring is
pressed 'is such that % to 1 ounce of
lateral pressure on the tip deflects the
tip about 4 inch. A - straight length
of spring wire extends upward through
the pivot plug for grounding.

The pickup electrode is made of 14,-
inch brass or copper sheet and should
be about #i4-inch ‘square where it is
opposite the needle. Its lateral attach-
ment arm is % inch long and is
drilled for a serew.

This plate is mounted on an insulat-

BOTTOM (PLATE orr)

Fig. 2—The Miessner capacitance pick-
up. The numbered parts are: 1, tubular
needle; 2, jewel tip; 3, visco-elastic
pivot; 4, contact spring; 5, the spring
ground end; 6, polystyrene cylinder; 7,
pickup plate; 8, attachment screw for
the pickup; 9, shield case; 10, bottom
plate; 11, top plate; 12, pivoted end
of tone arm; 13, pickup cable; 14, sol-
der hole for spring end; 15, vertical
motion pivot; 16, direction of groove.

ing base inside the pickup head so the
pickup face is forward of the needle
and at an angle of about 45 degrees to
the ‘record groove. It may be spaced
from the needle after mounting by
small bending adjustments. The closer
this spacing without vibrating contact
when in use, the higher the efficiency.

The details of the tone arm, location

L1:]

of the oscillator, etc., will be left to the
constructor. A nonmicrophonic shielded
cable should be used in the tone arm.
A tone arm with lateral motion only is
best if the vertical motion is obtained
by a short pivoted section about 2
inches from the pickup head.. This
allows the use of a heavy maim, section
of the tone arm without larget needle
pressures. It also eliminates the need
for counterbalances whicH give the
tone arm so long a time period. that
the needle pressure on a warped record
changes appreciably once per disc revo-
lution. With the hinged pickup: head
section, only the head contributes to
the needle pressure, which should be
less than % ounce.

This pickup can be used either as an
FM or AM modulator. With AM, much
lower frequencies can be used. The
most sensitive arrangement is an r.f.
capacitance bridge circuit. For this a
standard AM receiver will do the entire
job of demodulation and reproduction.
(See RapIo-ELECTRONICS, February
1950, pages 51 and 52; and October,
1948, page 32, for circuits.—Editor)

Performance

The curves in Fig. 3 compare the
performance of the modified Clarkstan
and the capacitance pickup with sev-
eral standard magnetic units.

The rise in output of the magnetic
pickups below 100 c.p.s. is due to the
fundamental resonance of the tone arm
(Zenith Cobra). The capacitance pick-
up was used with a tone arm having no
resonant frequency within the range of
the curves.

All the magnetic units require equal-
ization to compensate for- the NAB
standard recording characteristics. The
capacitance pickup has an ideal char-
acteristic for records made with no
frequency compensation so that equali-
zation is unnecessary in either the
recorder or reproducer.
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Fig. 3—Comparative pickup frequency.
Miessner capacitance pickup; 2, the Cl

characteristics. The curves axev for: 1,
arkstan magnetic (unmodified); 3, the

Pickering magnetic; 4, G-E-variable reluctance; 5, the modified Clarkitan mag-,
netic. Noise levels of the pickups are shown in the box at the upper right.
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A High=-Gain Amplifier

UILT for use in a dance hall, this ~
amplifier has these important Thls rugged und dependable
factors: reliability, simplicity, ene - -
flexibility, and ample power. It 30-watt amplifier is built
has a maximum undistorted (0.5%) ’ : '
output of 30 watts. The input for maxi- @
mum output is 2.5 millivolts. for trouble-free operation

Simplicity was desirable because un-
skilled hands were likely to use the
equipment. Flexibility was required so
that more than one microphone could
be used, and provision had to be made BY JAMES RUNDO
for playing phonograph records.

The amplifier has been operating
without trouble three hours a night,
five nights a week for two years. The
power pack, a separate unit, has been
in operation for three and one-half
yvears under the same conditions.

Two novel features in the circuit are
the tone control stage and the high-
‘gain phase splitter analysed by E.
Jeffery in Wireless World {London;
August, 1947). Thanks are due the lat-
ter for considerable personal assistance.

The input circuit is designed for
three dynamic microphones and one
crystal pickup, and not two of each as
shown in the photograph. Simplicity
is the keynote and only one micro-
phone transformer is wused, a 50/1
Mumetal-shielded type. Mixing is
smooth and silent.

Tone control circuits

The outputs of the microphone trans-
former and pickup are applied in paral-
lel between grid and ground of the
tone control tube, a 6SJ7 (see Fig.l). L MG GAITN FHONG
Vatriable negative current feedback is

applied to this tube by the cathode re- Frent view of the high-fidelity amplifier.”One-of the two phono imputs was

sistors and associated nmetworks. later changed to a microphone .input. All contrels are on the sloping panel.
The correct value of grid bias is :

obtained by returning the 220,000-ohm
grid resistor to a tap in the cathode
circuit.

When the moving contacts of the
two tone control potentiometers are
grounded, the impedance between cath-
ode and ground is about 5,400 ohms and
is independent of frequency; therefore
the negative feedback is also independ-
ent of frequency and the gain is con-
stant.

When the moving contact of potenti-
ometer R1 is moved to the other end of
its track, the network has an impedance
which decreases with rise of frequency
—3,500 ohms at 1,000 cycles, and 1,300
ohms at 10,000 cycles (see Fig. 2).
The corresponding decrease in the
negative feedback with increasing fre-
quency causes the gain to rise and the
control to act as a treble boost. Fig. 2
also shows the cathode-ground imped-
ance variations with the frequency,
with potentiometer R1 at the half-
resistance setting. : .
.«By similar reasoning, potentiometer The symmetrical layout under’the chassis gives the job a very neat appearance.

SEPTEMBER, 1950
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Fig. 1—Schematic of the amplifier. The second 68J7 uses the eathode follower's

R2 is a bass boost. The 1-henry choke
gives the network an impedance of
3,550 ohms at 500 cycles and 1,310 ohms
at 50 cycles. Fig. 8 shows the catlode-
ground impedance variations with fre-
quency, with both half-resistance and
maximum settings of potentiometer R2.

The resonant frequency of the choke
and capacitor is 723 cycles; but there
is no peak in the response curve at this
frequency, even with both controls at
maximum, because the tuned circuit is
very heavily damped by the parallel
resistances.

This tone control eircuit, although
simple, is extremely satisfactory. The
table shows how it increases bass and
treble response.

A novel phase splitter

The next two stages are considered
together. The first is a 6SJ7 operated
so the stage gain approaches the ampli-
fication factor of the tube. This is
achieved by making the plate load of
the tube the extremely high input im-
pedance of a cathode-follower phase
splitter. The operation is best under-
stood by developing the ciretit from a
conventional ecathode-follower phase
splitter preceded by a pentode amplifier
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Fig. 2—Impedance variation of treble
circuit with bass control at minimum.

whose gain is determined by the values
of the late load resistance and the B-
supply.

The input impedance of such a cath-
ode-follower is approximately 10 times
the impedance between grid and cath-
ode. In the circuit of Fig. 4 this is
approximately 2.5 megohms, so that
the input impedance of the phase-
splitter does not affect the gain of the
pentode. However, the maximum value
of the plate resistance consistent with
a reasonable plate voltage is about
500,000 ohms. This gives a maximum
gain of 250 with a 6SJ7 and a plate
supply of 300 volts. The gain of the
phase splitter being about 0.9, the over-
all gain is 225.

The phase splitter of Fig. 4 may be
redrawn as in Fig. 5, where C1 and C2
have negligible reactance at the lowest
working frequency. The grid-cathode
impedance is now 150,000 ohms (R1
heing in parallel with the grid resis-
tor), so that the input impedance is 1.5
megohms. If the grid end of R1 is con-
nected to the anode of the preceding
pentode and the ground end of R2 is con-
nected to the B-supply, the a.c. condi-
tions of the phase splitter are unchanged
and the pentode sees the input imped-
ance of 1.5 megohms as its plate load.
The over-all gain is thus inereased to
about 1,000. The inherent unbalance is
negligible if R2 = R3 = 2xR4. Com-
parison of Figs. 1 and 5 shows that this
is the arrangement used. (The con-
structor may use several methods of
obtaining the correct resistance. Pos-
sibly the easiest is to use two 47,000-
ohm resistors in parallel for R4. The
author used old-type 25,000- and 50,000-
ohm resistors in his set.—Editor)

Output stage and B-supply

The remainder of the cireuit is con-
ventional. Two small resistors are
included in the screen feeds of the 6L6
output tubes for parasitic suppression
and to limit sereen dissipation. Con-
siderable negative voltage feedback
(about 20 db) is introduced into the
cathode of the second 6SJ7 from the
secondary of the output transformer.
Extensive decoupling is used through-
out to prevent positive feedback. Be-
cause of its extremely high gain, the
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high input impedance as a.c. plate load.
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Fig. 3—Impedance variation of bass
circuit with treble control at minimum.

amplifier is very sensitive to noise and
microphonies in the first tube. The
latter noise is eliminated by rubber
mounting the tube socket.

The power pack is conventional as
seen from the circuit in Fig. 6. The
power transformer supplies 350-0-350
volts to a 5Y3 full-wave rectifier, and
a 500,000-ohm bleeder is connected
across the B-supply to discharge the

The power supply is a separate unit.
RADIO-ELECTRONICS for
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~ NOW! get your new [{:{1:
ALLIED 195! catalog! ™"

HERE’S the only complete Buying Guide to
everything in TV, Radio and Electronics
—packed with the world’s largest selections
of quality equipment at lowest, money-saving
prices. See the latest in TV, AM and FM re-
ceivers; radio-phonos; new Sound Systems and
P.A. equipment; high-fidelity custom sound
components; recorders and accessories; full se-
lections of newest Amateur receivers and sta-
tion gear; test instruments; builders’ kits; huge
listings of parts, tubes, tools, books—everything
in stock for immediate shipment.

ALLIED gives you every buying advantage:
speedy delivery, expert personal help, lowest
prices, assured satisfaction, liberal time pay-
ment terms. Get the new 1951 ALLIED Cata-
log. Keep it handy —it will save you time and
money. Send today for your FREE copy!

WORLD’S LARGEST STOCKS

® Radio Pars Unlimited

® Test instruments—Al!l Makes
® Television. & Home Radlos
@ P.A. and Hi-Fi Equipment

® Amateur Station Gear

® Supplies for Industry

QUICK, EXPERT SERVICE

‘ ALLIED IS YOUR TELEVISION HEADQUARTERS

To keep up with TV, depend on ALLIED! Count
on us for the latest releases and largest.stocks
of picture tubes, component parts, antennas and
accessories —plus the latest in TV tuners and
kits. If it's anything in TV—we have it in stock!
So remember—for TV—it's ALLIED First!

WRITE TODAY FOR RADIO’S
LEADING BUYING GUIDE

ALLIED RADIO CORP.
833 W. Jackson Blvd., Dept. 2-J-0

ZAY

:

I

]

N - Chicago 7, Ulinois ;
‘l [ Send FREE 212-page 1951 ALLIED Catalog. |
I

y ‘ ALLIED RADIO Namer XrrrTr: In% S T ST, (IS, « 6T X oo wane i
\ THE WORLD'’S LARGEST RADIO SUPPLY HOUSE i
Address...... . EETYITT TN « TTY: O oo & AT FTT- :

Everything in Electronics I

- EitTrrxr. 7= X1 o3 T - Zone....State......oovu.on. :
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electrolytic capacitor after switching
off.

As shown in the circuit, an output
indicator is included in the amplifier.
This consists of a neon lamp, with lim-

B+
100K-5 00K % Z470k- 2MEG %ZZK
4

— S T
-l 7

L1

I 1
K S = 2K Zisk =
1K-2K? e

—

£

Fig. 4—Conventional cathode follower
phase splitter preceded by a pentode.

iting resistors, connected across the
primary of the output transformer.
The 0.5-watt lamp, a common type of
indicator for British standard 230-volt

lines, was uncapped and fitted into the
octal base of an old burnt-out tube
with Plastic Wood. The values of the
limiting resistors were adjusted by
trial and error until the indicator is
fully lit at 30 watts output.

Construction hints

For those readers who contemplate
building a similar amplifier, the fol-
lowing constructional notes may be of
interest. The chassis of both units are
of .064-inch aluminum, and the two
chassis measure 15 x 7 x 3 inches and
8 x 6% x 1% inches, respectively. The
amplifier control panel is set at an
angle and the six controls are grouped
in a horizontal row, the four input
jacks being placed below their respec-
tive mixer potentiometers. This, to-
gether with a symmetrical layout of
the tubes and electrolytic capacitors,
gives a neat appearance to the job.
Power is carried to the amplifier by a
heavy-duty four-wire cable terminated

Preamp for Low-Speed Pickups

By ROBERT HILL

P’hoto of the tone-compensated preamp.

ANY LP and 45-r.p.m. record

players have a low output crystal
cartridge which does not give enough
output voltage for some radios. Here
is a compact preamplifier and tone com-
pensating circuit which will give the
needed gain and also provide bass and
treble boost.

The filament and B-plus voltages are
obtained from the receiver. If the radio
is an old one with 2.5-volt heaters, a
type 2A6 tube may be used. A 6AT6
can be used instead of the 6SQ7 if min-

.05

Bass BoosTg2TK
.05 < T
o—¢— Rl o
270k &
<
IN
+250-300V
o—— —_

Circuit of .the one-tube preamplifier.

iature types are preferred. Tt is not ad-
visable to use the preamplitier with an
a.c.-d.c. set because of the filament con-
nections.

The amplifier output is fed directly
to the tone compensating network. For
less-high-frequency response, capacitor
Cl can be made smaller. An s.p.s.t.
switeh in series with R1 cuts the bass
boost when it is closed. If the bass cut
is not great enough, the resistor can
be made smaller.

If the 250-300-volt plate supply is
not available from the receiver, a lower
voltage can be used but the gain of the
preamplifier will be lower. In this case
it might be advisable to use a duo-
triode such as the 6SN7 to get addi-
tional gain. Use one section of the dual
tube as shown in the circuit, and feed
the output to the grid of the other
section which is hooked up as a straight
resistance-coupled amplifier to supply
the required gain. Even higher gain
can be supplied by using a high-mu
duo-triode like the 6SL.7.

An under-the-chassis photo of the unit.

Wwww.americanradiohistorv.com

in a female four-point connector. The
speaker output is taken from-two in-:
sulated binding posts at the rear of the
chassis.

While the general layout is not very
critical, some precautions must be
taken to keep the hum at-the lowest
possible level because of the amplifier’s
high gain., One good way to keep hum
down is to make all the common
ground connections to a single bus bar,
then ground the bus bar to the chassis
at one point only. This point should be
at the input stages or where the signal
level is lowest. The heater circuits
should be wired with a pair of twisted
wires. Do not ground one-side of the
heaters in the amplifier chassis. The
power supply schematic- shows one
side of the 6.3-volt winding grounded.
It is better to ground the centertap of
this winding if there is one.

>
15K
@ ..
Al

>
R2%4TK RISATK

Fig. 5—Re-arrangement of the phase

splitter of Fig. 4 for higher gain.
By3-G  20H/I50MA
1A +320v
WVAC g 2l S
SW 500V,
BIBOOV| gavriLs
&_‘ @PL

Fig. G—Powe_; supply for the amplifier.

The photographs show the placement
of parts, which is not very critical. All
resistors and ecapacitors have 207
tolerance. The common bias resistor of
the 6L6 output tubes largely compen-
sates for any slight mismatch of the
resistors in the phase splitter circuit.
The 23,500-ohm resistor may be 22,000-
and 1,500-ohm units in series. The
two 50-uf electrolytic capacitors are
mounted with their cans isolated from
ground. All coupling, decoupling, and
smoothing capacitors are rated at least
500 volts, as the B-supply reaches this
value before the output tubes are fully
conducting.

RESPONSE TABLE

Min. Treble v
H Max. Treble! Min. Treble
Frequency | Min. Bass Min. Bass | Max. Bass
(cycles) (re:gzr;se) (db)- | (db)
40 —0.5 0 . 4102
100 0 40.1 . 4846
200 0 +0.3 466
400 0 —+0.8: +4.2
1,000 0 +3.2: —+1.3
2,000 0 +5.7: . +0.4
4,000 0 +8.0: - 401
10,000 0 +9.9 - 0
15,000 —+1.0 4113~ +1.0
20,000 1] —+10.6 . 0
40,000 —0.7 +10.3 =07
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MONEY BACK?

Every unit we advertise is offered on a strict ‘‘money-
back-if-not-satisfied-basis." No if's—no but's—no may-
be's. | you are not completely satisfied after a 10 day
trial—return for complete refund. No explanation—

GUARANTEE?

Every unit sold by wus is
covered by a one year

THE UNITS OFFERED CN THIS PAGE ARE
COMPLETE INSTRUMENTS, NOT KITS! EVERY
MODEL 1S FACTORY-WIRED, CALIBRATED
AND READY TO OPERATE.

guarantee. you are the sole judge. Plain enough?
i o THE NEW MODEL 200
AMand FM SIGNAL
SPECIFICATIONS
% R.F. FREQUENCY RANGES: 1C0 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.
J OSCILLATORY CIRCUIT: Hartley oscillator with cath-
ode follower buffer tube. Frequency stability is assured
by modulating the buffer tsbe.
ACCURACY: Use of High-Q permeability tuned coils
adjusted against [/10th of 1% standards assures an
accuracy of 1% on all ranges from 100 Kilocycles to 10
Megacycles and an accultacy of 2%, on the higher
frequencies.
TUBES USED: 12AU7—One section is used as oscillator
and the second is modulated cathode follower. T-2 is
vsed as modulator. 6C4 is wsed as rectifier.

The Model 200 operates on 110 Volts A.C. $ 85
Comes complete with output cable and
—
NET
Superior's new
model 670 - \

operating instructions.
A COMBINATION VOLT-OHM MILLIAMMETER PLUS CAPACITY REACTANCE
INDUCTANCE AND DECIBEL MEASUREMENTS

SPECIFICATIONS: | o va ADDED FEATURE:
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7.500 Volts  The Model 670 inc| : ]
A.C. VOLTS: 0 o 15/30/150/300/1500/3,000 Volts o e g e oty of

OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts lectrolyti nd 8
O T R 0 k1 S/1E/150 Man 0 o 1.5 Ampores  of 50, ot s o o tesf potential
RESISTANCE: 0 to 500/100,000 Ohms 0 to 10 Megohms
The Model 670 comess 40
21 r e —
INDUCTANCE: 1.75 to 70 Henries 35 to 8,000 Henries ‘5’./'2'-‘9 xm;',{;:-?";’;:?: D) NET
DECIBELS: —!0 to +18 +10 to +38 430 to |58

CAPACITY: 001 o .2 Mid. .1 to 4 Mfd. {Quality test jue %" 3" Goed
Peanut, Bantam, Hearing Aid, Thyratron, Miniatures, Sub-

*
*

for electrolytics) crackle-finished ~steel

REACTANCE: 700 to 27,000 Ohms 13,000 Ohms to 3  cabinet complete with
Megohms test leads and oper-

SUPERIOR'S NEW
MODEL TV-10

SPECIFICATIONS

% Tests all tubes including 4, 5, &, 7, Octal, Lock-in,
Miniatures, Novals, etc. Will also test Pilot Lights.

% Tests by the well-established emission method for tube
% Tests for "'shorts'’ and "leakages' up to 5 Megohms.

% Uses the new self-cleanin Lever Action Switches for individual element testing. Because all elements are num-
bered according to pin-numger in the RMA base numbering system, the user can instantly identify which element is
onder fest. 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 necessary.

% The Model TV-10 does not use any combination type sockets. Instead individual

sockets are used for each type of tube. Thus it is impossible to damage a tube by
inserting it in the wrong socket.

% Free-moving built-in roll chart provides complete data for all tubes.

Newly designed Line Yoltage Control compensates for variation of any line voltage
between 105 Volts and 130 Volts.
The Model TV-10 operates on 105-130 Volt 60 Cycles A.C. Comes housed in @
beautiful hand-rubbed oak cabinet complete with portable cover.

quality, directly read on the scale of the meter.

I i
| GENERAL ELECTRONIC DISTRIBUTING CO.  DEPT. RC-9, 98 PARK PLACE, NEW YORK 7, N. Y. RC-9 |
| __GENTLEMEN: PLEASE RUSH THE MATERIAL LISTED BELOW: Name !
! QUANTITY | MODEL | PRICE Address t
: City Zone State i

]
i S (A A N N JOPPOPPPPPS 1
: ................ {Deposit Enclosed— )
IR S vora | _____L___ o _____d____l1__(Paymentin Full Enclosed) __. Ship Balonce C.0.0.) __J
SEPTEMBER, 1950
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I’hoto A—Panel view of the v.f.o. that
was built in the type CAY tuning unit.

ANY variable-frequency oscil-
lators have been described
from time to time. Their
popularity is justifiable. If

vou want to increase your QSO-to-CQ
percentage, a v.f.o. in the exciter stage
of your transmitter is a must, especial-
ly now with the crowded conditions of
all bands. The electron-coupled oscil-
lator has enjoyed much popularity with
the ham fraternity. The author be-
lieves this circuit will be superseded
by the Clapp oscillator, two triode
versions of which are described here.

The circuit has exceptional stability.
In fact, it is so good that the oscillator
may be keyed. The resultant tone is
T9 and free from chirps and “weep-
iness.” The great advantage of this
stability is that break-in operation is
easy, and this is definitely the thing to
use when QRM is tough and network
schedules are to be kept.

The basic circuit, shown in Fig. 1, is
a variation of the familiar Colpitts.
Capacitors C1 are fixed micas of high
capacitance (.001 uf) and the circuit
is tuned with the variable C2 in series
with the inductance. These capacitors,
both CI’s and C2, are effectively in
series and, since their equivalent
capacitance is large compared with the
small grid-to-cathode capacitance of
the tube, any small changes in these
already small values have negligible
effect on the generated frequency. This
works in practice as well as in theory.
A very short warmup period is neces-
sary and, even without regulated volt-
age on the oscillator plate, the signal
is very stable. With this circuit and
one isolating stage, the amateur station
has a “rubber” ecrystal for any fre-
quency (within limits) and the signal
will stay put.

Two models of the Clapp oscillator
are shown in the photos. Both use the
same basic circuit shown in Fig. 1,
with the variations shown in Figs. 2
and 3. While the layouts used by the
author need not be followed strictly,
leads in the grid circuit must be short
and all wiring must be solid and well
soldered.

A good dial with no backlash should
be used. Several excellent types have
been available on the surplus market.
In fact, the dial and the very fine
tuning capacitor were the principal

 Dependable V.FO.
| for 80-Meter Band

By RICHARD L. PARMENTER, WI1JXF

reasons for building the larger model
in the Navy tuning unit tvpe CAY.
This model is shown in Photo A. If
none of these surplus dials are avail-
able, use a vernier type which has a
blank card for a dial to make the unit
direct reading. The tuning capacitor
in this unit has a capacitance of about
150 ppf, but a good standard-make
ceramic insulated variable of 140 uuf
may be substituted.

The smaller model of the v.f.o.
(Fig. 2 and Photo B) was built into a
tuning unit of the military type BC-
610 transmitter and has an external
power supply. This model was thrown
together to try out the cireuit, using as
many parts of the original unit as pos-
sible. The results were so good that we
built the larger model, now a perma-
nent fixture in the shack. In experi-
ments with the smaller unit we found
that the untuned class-A buffer stage
was necessary to prevent pulling of the
oscillator frequency. When this stage
was tuned, there was a variation of

8+

Fig. 1—Basie Clapp oscillator hookup.

oscillator frequency of about 50 cycles
as the buffer was tuned through reso-
nance. Since an untuned stage has few
parts and no complications of addi-
tional tuned circuits are involved, this
stage is justifiable.

Construction

In constructing the larger v.f.o.
using the CAY-type tuning unit (for
Navy transmitter type GP-7), the first
step is to strip the assembly of all
components except the oscillator tuning
capacitor and dial. (This dial has 800
divisions and for the 3480-t0-4050—ke
range provides about 1% divisions per
kilocycle. Although not entirely uni-
form, it is sufficiently so for good
accuracy. The dial has a fast action
for flexibility in QSY.) The terminal
board in the back may be removed or
not as the builder sees fit—we removed
ours. Detailed layout will not be given
since the photos show the arrangement

www.americanradiohistorv.com

clearly. In the top view (Photo C) the
coil is shown in the upper right with
the socket for the oscillator directly on
its left.>Since the key jack is located
on the back panel, this makes for short
leads in the oscillator section proper.
The socket for the QD3 tube is to the
left of the 56 tube and below it are two
six-prong sockets, only one of which is
used for the 2A5. All other components
in this section are wired point-to-point.
The monitor switch S1 is mounted on
the front panel while the 5,000-ohm
dropping resistor for the VR tube is
mounted on the back panel as is the
coaxial connector for the output lead.
The rest of the power supply is built
on a small homemade chassis just large
enough to hold the rectifier tube, power
transformer, and choke. This entire
small chassis is put in the left com-
partment of the tuning unit. The only
other component of the power supply
is the bleeder resistor which is mounted
on the back panel.

On the front panel the monitor
switch S1 is at the upper right, the
line switch is lower center, and the
high-voltage standby switch S2 is at
lower left. S2 is not used much and
may be omitted if the user intends to
key the v.f.o. only. However, if it is
necessary to key a crystal oscillator
stage and leave the v.f.o. on at all
times, it is handy to be able to cut
the B-plus to eliminate the v.f.o. signals.

It may seem a bit incongruous to
build a modern v.f.o. such as this
using war surplus parts and an im-
proved circuit and use the superseded
27 and a 2A5. A good power trans-
former with a 2%-volt winding and a
5-volt rectifier winding was available
as were also tubes which were new.
There is no reason why the old tubes
should not be used in an outfit like this.

(Continued on page 52)

SR e Mada R GE

Photo B—This experimental model was

built to test the oscillator cireuit.
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FEATURES

TORQUE FT. LBS.

TORQUE PER POUND OF
ROTATOR

SIDE THRUST OVERLOAD
(FT. LB35.) TO sTOP
ROTATION

WEATHER PROOFING

ELECTRICAL TO MECHMANICAL
EFFICENCY TORQUJE
PER WATTS CONSUMED

TYPE OF LOAD BEARING

MAST CAPACITY

ALIGNMENT OF ROTATOR
SUPPORT MAST AND
ANTENNA MAST

MOUNTING VERSATRITY

TYPE OF DIRECTIONAL
INDICATION

One piece "Wates Shed"

Botme Wousing Rubber Gasket

58% 16.4% 16.3%

fwo 61 in. dia.

Ball Races Double Sieeve

2 %"

in Line In Line Off Set

Most or Platform Most Only

End of
8 Positions Rotation
and end

End of Diol lights
Rotation

Light

You Can’t Beot o RADIART ANTENNA

O
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Rotator €

Metal Ring

% -

Off Set

Mast Only

3 THE

® ROTATORS

s YourseLF!

and You'll See There Is NO COMPARISON

The ONLY Rotator with

Rotator K

Felt Waoshers Rubber Gasket

Sieeve & Ball
2 In, dio
Ball Race

Sleeve Sleeve

1%

Oft Set In Line

Mast Only Mast Only

End of
Rotation
Light

CLEVELAND 2, OHIO

® VIBRATORS
e TV ANTENNAS
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° A?TO AERIALS

ALL the Important Features

M I Rotator N

Rotator U

Rubber Gasket

Doukie Boll Race
t in. dia.
Ball Race

Double Sleeve

1%

Off Set in Line

Most or

Mast Only Side Plote
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® POWER SUPPLIES
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If the constructor is going to purchase
new tubes, a 6C5 and 6F6 with a
transformer having a 6.3-volt filament
winding are suggested. There will be
little or no difference in performance.

Before putting the unit in operation,
remove all the tubes except the recti-
fier and the OD3, insert a milliammeter
in the circuit at point X, and adjust the
5,000-ohm potentiometer for a current
of about 25 milliamperes.

Calibration of the completed v.f.o. is
not difficult. If the coil is wound as
specified and with the same values of
padding capacitor and capacitors C2
and C3 in Fig. 3, the coverage should
run fairly close to what we had. With
an all-band receiver it is a simple
matter to locate the signal and get
check points at 50- or 100-kc intervals.
A curve of frequency versus dial read-
ing may be plotted and mounted right
over the original on the top cover,
using the original markings for dial
divisions. By using this curve, inter-
mediate points may be ‘selected and
returned to when desired.

The harmonic output of this oscilla-
tor is low and there is little danger of
confusing fundamentals with second
harmonics. The fundamental will be
much stronger than any harmonic.
When using the station receiver for
calibration, allow for diserepancies in
the receiver’s frequency calibration.
Check with the signals from WWV at
2.5 and 5.0 megacycles to make sure
your receiver is reasonably right

Adapting for other bands
Since we were primarily interested
in 80-meter operation and secondarily

o

Amateur

i i,. e

Photo C—Rear view of the larger model showing the tuning section. The power

supply is in the compartment at left, the tuning components are at the right.

too far, will cease altogether. This is a
characteristic of this circuit and a
compromise must be found.

The output of this v.f.o. is sufficient
to drive the average crystal stage both
on fundamental and for doubling if
close coupling is used between the two
units. A 3-foot length of coax was used

6KB(2) g PLSEA-T4i0-27

" :’
st 000

%o ZIRO TEMP COBF T B~

Fig. 2—This circuit, the prototype of the final model, gave excellent results.

40 meters, we did not attempt to obtain
frequency coverage to include 11 me-
ters and the higher-frequency bands.
The reader may prefer a different
range to cover these bands. In this
case adjustment of the inductance and
the mica padder will be necessary. As
in other systems the greater the ratio
of tuning capacitor to inductance, the
greater the frequency range covered
with correspondingly less bandspread.
If more capacitance is added in the
capacitor padding the tuning capacitor,
less range will be covered by the vari-
able. By juggling the values of padding
capacitor and increasing or decreasing
the number of turns on the coil, a suit-
able range of frequencies will be found.

One precaution must be observed. If
the total capacitance in the circuit,
including the two .001-uf capacitors
and the tuning capacitor and its pad-
der, becomes too great, the strength of
oscillation will decrease and, if carried

in our unit and worked well driving a
6L6 crystal oscillator which excites an
813 in the final. We had no trouble from
the 6L6 stage taking off by itself with
no crystal in the circuit and no excita-
tion from the v.f.o. This condition may
exist, however, and the reader may use
various methods of coupling the v.f.o.
to the transmitter itself. One sugges-
tion is to use a grounded-grid amplifier
to eliminate self-oscillation troubles.
The monitor switch facilitates spot-
ting the transmitting frequency at any
point within the frequency range. Set
your station receiver on a certain fre-
quency or on the frequency of a an-
other station calling CQ. Throw the
switch to monitor and this will cut
your signal off the air. The signal from
the v.f.o. will then be only the weak
signal from the oscillator leaking out
from the shielded case. In most cases

Now throw the monitor switch back
and retouch the tuning of the other
stages in the transmitter, if necessary.

If you have never used a v.f.o.
before, this unit will be a revelation.
Usually when you jump right on the
other guy’s frequency, he will come
back to you. If your station has better
than 50-watts output, you will be ab.e
to make contact after contact during
the evening on 80 meters whereas if
you are still rockbound you could
probably make only three or four due
to the heavy QRM. With this QRM
dodger you can move around a few
ke and get through the hash without
retuning the rest of your rig.

The reset accuracy leaves little to be
desired. The author has kept sked after
sked on spot frequencies and, when the
other fellow was queried about it, he
replied that we were right where he
expected us to be.

27,58,
1T-N*ISENAM
FS/87DIA-2"1ONG 2
(oo 34

it will be weak enough so that you can Fjg. 3—Circuit of the final model of
still hear the other fellow calling CQ. the v.f.o. complete with power supply.
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SUPER RD-13A
Holds every long distance
reception record, Eight antennas
in one. $129.50 list.

CHALLENGER HL SERIES

For fringe or near fringe areas
.+ . high and low channel
reception. $38.95 list.

CA 213 COLINEAR ARRAY
The great new pre-assembled all

'FO!‘ brillia nf peﬂoo 'mance | "‘“"“e'xf":f’v"é’_n"":zéfs;s;zi;*:

Yes, true to its hame, VEE-D-X means video distance. It's an established facs
that the VEE-D-X Super holds every long distance record . . .

and it’s also fact, proven through extensive tests and letters received

from enthusiastic owners, that our low priced arrays are producing YEC! RLVISERIES

For sensationaf results on a
single channel. Yagis may be
stacked for additional gain,
- $35.85 tist (low channel)
always count on VEE-D-X for the finest in powerful antennas. : i (0% $14.95 list (high channel)

powerful, long distance reception never thought possible. You can

ECONOMY EC SERIES

Economical 3 element
becam affords more DB
gain per dollar than any
other antenna,

$19.75 list (low chennel)
$ 8.5C list (high channel)

bl bttt |

1
1 1oPOINTE-PLASCOMOLD CORP, 1 '
1 Unionville, Conn, :

1
1 Send me information on the entire line of VEE-D-X 1
: anfennas and accessories. :
1N '
LOW PRICED PRE-ASSEMBLED § = o !
YAGI J SERIES : GomEaTy. i
Sensational in performance — 1 ¢, ., o - :
low in price. Pre-assembled 1 1
for fast, easy instaliation. : city 0000000000 . ___Zone ]
Available in 4 and 5 element, 1 []
and double stack 3 element, § County State ]
L Ty A L 1 R T T T T T T T T Ty yeyepyen—————— |

SEPTEMBER, 1950
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REPLACEMEN

59 IRC CONTROLS WITH
AMAZING ADAPTABILITY MEET ALL
YOUR NEEDS WITH LESS STOCK

Compare the amazing adaptability of your IRC Q
Control with any other. You’ll agree no other con-
trol so closely meets all your servicing needs . . . no
other gives you so much for your money! Feel its
cushioned turn, examine its lustrous finish, study its

a

er FIXED SHAFT |

kNOB MAST s without | practical design—ask your ’Dlstrll?utor for IRC Q
o indard fixed shoft fits ‘m:‘; knurled and 1 Controls, and you know you’re buying the very best.
a - ed,
'i':::mﬁon o \ms‘::s.m:e:s v requiremen'i-
geisdans bending. ;
__ groovec. s-section prevents :

N

=5 mple ¢ro 4

WIRE WOUND CONTROLS

Dependable 2 watt controls available

INTERCHANGEABLE FIXED SHAFTS

Easy replacement of standard shaft with any of 13 with center tap for TV centering. Spe-
special fixed shafts is made possible by exclusive cific TV values now available with
IRC Resilient Retainer Ring. This revolutionary fea- Knob Master Shaft to accommodate

ture provides widest replacement control covera

g_e. ) both knurled and flatted knobs.
WWW.americanradiohistorv.com
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* Fits both flatted and knurled knobs
* Separate switches
* Modern small size

* Fixed shaft convenience with
complete shaft interchangeability

* 23 tapped types

* Shorter bushing

» Sparkling appearance
* V2 watt rating

lNTERNATlONAL RESIST
417 N. Broad Street, Phila. 8, Pq. ANCE COMPANY

Please send iti
vane additional IRC Q Control

checked below: information

D }l;'re(la Catalog Bulletin DcCiA
D nclosed find 25¢ in stamps or coin for comprehensive

I
I
i
I
I
I
I “ T E R" AT I o " A l : Concentric Dual Replacemant Manual
|
I
|
]
-

RESISTANCE COMPANY o

401 N. BROAD STREET, PHILADELPHIA 8, PA. Company‘
MWWDWMS%'V\N‘

fn Canodo: International Resistance Co., Ltd., Toronto, Licensee
WwWwWw.americanradiohistorv.ci
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Specially Designed

Hew OVER/UHDER

WELLER

SOLDERING GUN

For ticklish TV soldering, there’s no
tool like the new 135-watt Weller
Gun. Dual spotlights eliminate
shadows. Precision balance
assures accurate soldering.

Long length reaches deep
into chassis. 5-second
healmg saves time
and current. Your
Weller Gun pays
for itself in a
few months.

Check This
Exclusive

Combination
of Features

o 5-SECOND HEATING
—No waiting. Saves
power.

© LONGER REACH — Slides easily into the most
complicated set-up. Reaches tight corners.

® COMPACT DESIGN — Streamlined and precision
balanced for delicate "pin-point” soldering.

o TRIGGER-SWITCH CONTROL—Adjusts heat to
the job. No need to unplug gun between jobs.

o OVER/UNDER DESIGN—Tube construction
gives bracing action to tip, and improves visibility.

e DUAL SOLDERLITE—Prefocused spotlights com-
pletely eliminate shadows-—let you see clearly.
o DUAL HEAT— Single heat 100 watts; dual heat
100/135 watts; 120 volts, 60 cycles. Handles all
fight-duty soldering.

See new Model WD-135 af your dis-
tributor, or write for bulletin direct.

® SOLDERING GUIDE. Get your new copy of
"Soldering Tips''—revised, up-to.date

and fully illustrated 20-page booklet

of practical soldering suggestions.

Price 10¢ at your distributor, or b
order direct.

WWELLER

ELECTRIC CORP.

828 Packer Street, Easton, Pa.

VOLTAGE DOUBLER

Patent No. 2,493,137
William W. Hansen, Falo Alto, Calif.

[Assigned to United States of America as
represented by U. S. Atomic Energy Comm.)

A d.c. potential may be doub'ed by charging two
capacitors in parallel and discharging them in
series. However, the required switching arrange-
ment may be complicated, especially if high volt-
ages are involved. In this case, two capacitors are
charged in parallel but a simple method is used
to reverse the polarity of one of then:. They are

then discharged in series to double the input
voltage.
R R3
3 |
L§3
= La = a
+

: 2
st TIMING DEVICE [~ 77 { 52 ]'

The figure shows the doubler used with an
X-ray tube for photographic purposes. The tube
contains an anode, a cathode, and an initiator
(shown above the cathode). When the voltage be-
tween the cathode and initiator exceeds a critical
value, an auxiliary discharge takes piace between
them. This spreads to produce the main discharge
between cathode and anode, provided there is suf-
ficient voltage between them.

When A is switched into the circuit, it charges
C1 (through Rl) and C2 (through R2, R3). In
each case the upper Dplate is negative. C3 is
charged by A and B in series.

Because these two capacitor voltages oppose
each other across the tube there is no potential
difference between cathode and anode. The initia-
tor and the cathode also being at the same poten-
tial, the tube cannot fire.

When switch S1 is closed, C1 discharges through
L and starts oscillations. One-half cycle later, C1
reverses polarity and the anode-to-cathode poten-
tial is now 2A. At this instant, switch 2 is closed
automatically due to action of the timing device.
Since C2 is charged to A volts and C3 is charged
to A + B, a potential difference of B volts exists
across initiator and cathode. The auxiliary dis-
charge starts and is followed immediately by the
main discharge since the potential difference be-
tween anode and cathode is 2A volts.

Each exposure is uniform because the discharge
is always started at the same portion of the cycle
and the duration is always the same.

The timing device may be any circuit which
closes switch 82 a half cycle after switch 1 is
closed. The method of operation is not part of
his invention. The switches S1 and S2 are shown
in the diagram as mechanical switches only for
illustration. Actually any other suitable forms of
switch may be used such as thyratrons, ignitrons,
and series spark gaps.

INVERTER SYSTEM
Patent No. 2,502,673
Roger D. Rusk, South Hadley. Mass.
(assigned to Induction Heating Corp., N.Y.C.)

Depending upon the resonant frequency of the
tank circuit, this efficient inverter has an output
between 1 and 20 ke.

When the switch is closed, C2 begins to charge
from the d.c. source. Momentarily a high positive
voltage is also transmitted through L2 and C1 to
the grid of the tube. The thyratron ignites and

C2 discharges through it into C3. Due to circuit
inductance the total plate voltage (of C2 and C3
in series) not only discharges to zero but tends to
reverse polarity. The negative plate voltage ex-
tinguishes the tube at once. The charge on C3
now sets up oscillations in the tank C3-LI.

At the completion of one cycle, the upper end
of L1 swings positive and because of its phasing
the upper end of L2 also goes positive. The tube
fires again and the cycle repeats. An output coil
feeds the a.c. to the load.

Wwww.americanradiohistorv.com

New Patents

BALANCED MODULATOR
Patent No. 2,499,568

Thomas T. N. Bucher, Moorestown, N. J.

(assigned to Radio Corp. of America)

The conventional balanced modulator needs
two tubes and two center-tapped transformers.
An audio signal is fed in push-pull to the tubes.
for example, by means of a center-tapped trans-
former to the screens. A carrier is fed /n phase
to the control grids. These signals mix in the tube
and create sidebands in addition to the original
frequencies. The audio is lost because the output
circuit is tuned to r.f. The carrier is balanced out
because of the push-pull connection of the plates.
The output is composed only of sidebands.

This balanced modulator uses only one tube and
needs no center-tapped transformers. The carvier
is connected across two voltage dividers R1-R2
and R3-R4. The first feeds a portion of the car-
rier to the grid of V2, the balanced modulator
tube. The second divider feeds a portion of the
carrier to the V2 cathode. If the dividers are cor-

CARRIER IN I '_Ml‘g
1 %

rectly chosen, the grid and cathode signals pro-
duce equal (and of course opposite) effects on the
plate current. Therefore, the carrier is balanced
out.

When audio is fed to the amplifier tube V1, the
modulator grid signal is caused to vary and out-
put is present. This contains only sidebands. tic
carrier still being balanced out.

CONSTANT-PERMEABILITY

CORE
Patent No. 2,498,475
John Q. Adams, Schenectady, N.Y.

(assigned to General Electric Co.)
The usual magnetization curve is S-shaped.
Starting from zero, the flux density rises with

increasing magnetomotive force (mmf). Finaliy
b
— 1 1
T=+
- e
= Lt
¢
8 A
FLIX
D]
WMAGNETOMOTVE FORCE

it levels off as it approaches saturation. Such a
curve is shown at A. Due to nonlinearity, a coil
wound over the core will contain harmonics not
originally present. This invention offers a reactor
core in which flux density is proportional to mmf
and. therefore, permeability remains constant.
Two cores are used. The reactor coil is wound
over both of them. A d.c. coil is wound around the
outer core. The magnetization curve of the inner
core is shown at A. The outer core is magnetically
biased by the d.c. winding and its curve appears
as at B. With zero mmf (in coil a) the d.c. is ad-
justed to give a flux density of D. The total flux
density is shown by line C which is the sum of
curves A and B, C is a constant- permeability line.
In these curves it is assumed that the mmf does
not reverse. This requires that the current
through A have a large enough d.c. component to
prevent current from reversing. If this is not so,
a third winding may be wound around both cores
and supplied with sufficient d.c. to bias the cores
magnetically as required. .
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KITS THAT MATCH

Heathkits are styled in the most modern man-
ner by leading industrial stylists. They add
beauty and utility to any laboratory or service
bench. There is a complete line of Heathkit
instruments allowing a uniformity of ap-
pearance.

An attractive service shop builds a feeling
of confidence. Many organizations have stan-
dardized on Heathkits providing uniform ser-
vice departments.

There is no waste spacc or false effort to
appear large in Heathkits — space on service
benches is limited and the size of Heathkit in-
struments is kept as small as is consistent with

good engincering practice.

ASSURED BY
PRECISION PARTS

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

The transformers are designed especially for the Heathkit unit. The
scope transformer has two clectrostatic shiclds to prevent interaction of
AC fields.

These transformers are built by several of the finest transformer

companies in the United States.
Psed BY LEADING

MANUFACTURERS

Leading TV and radio manufacturers use
hundreds of Heathkits on the assembly
lines. Heathkit scopes are used in the
alignment of TV tuners. Impedance
bridges are serving every day in the
manufacture ot transformers. Heathkit
VTVM's are built into the production
lines and test benches. Many manufac-
turers assemble Heathkits in quantity for their own use thus keeping
purchase cost down.

-

37q

Quality Line of

TEST INSTRUMENT KITS

Complete xi1s WiTH

PARTS THAT FIT.

When you receive your Heathkit, you are as-
sured of every nccessary pare for the proper
operation of the instrument.

Beautiful cabinets, handles, two-color pan-
els, all tubes, test leads whese they are a
necessary part of the instrument, quality rub-
ber line cords and plugs, rubber feet for each
instrument, all scales and dials ready printed
and calibrated. Every Heathkit is 110 V 60 Cy.
power tranformer operated by a husky trans-
former especially designed for the job. Heath-
kit chassis are precision punched for ease of
assembly. Special enginrering for simplicity
of assembly is carefully onsidered.

INSTRUCTION
MANUALS

\ 3 . .
Heathkie instruction manuals contain
complete assembly data arranged in a
step-by-step manner. There are pic-
torials of cach phase of the assembly
drawn by competent artists with detail
allowing the actual identification of parts. Where necessary, a separate
section 15 devoted to the use of the instrument. Actnal photos are in-
cluded to aid in the proper location of witing.

Plsed BY LEADING

UNIVERSITIES

Heathkits are found in cvery leading
university trom Massachusetts to Cali-
fornia. Students learn much more when
they actually assemble the instrument
they use. Technical schools often in-
clude Heathkits in their course and
these become the property of the stu-
dents. High schools, too, find that the
purchase of inexpensive Heathkits allows their budget o go 1uch
further and provides much more complete laboratories.
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5CILLOSCOPE !

arimben eondt

v ot e

% New AC and DC push-pull amplifier.
* New step attenvator frequency compensated input.
* New non frequency discriminating input control,

* New heavy duty power transformer has 68% less magnetic
field.

* New filter condenser has separate vertical and horizontal
sections.

* New intensity circuit gives greater brilliance.
* Improved amplifiers for better response useful to 2 megacycles
* High gain amplifiers .04 Volts RMS per inch deflection.

o
wor.

i1 L ‘w'l
ot O W |

[ * Improved Allegheny Ludlum magnetic metal CR tube shield.
oFn i

* New synchronization circuit works with either positive or nega-
tive peaks of signal.

* New extended range sweep circvit 15 cycles to over 100,000
cycles.

% Both vertical and horizontal amplifier vse push-pull pentodes
for maximum gain.

The new 1951 Heathkit Push-Pull Oscilloscope Kit is again the best
buy. No other kit offers half the features — check them.

Measure either AC or DC on this new scope — the first oscilloscope
under $100.00 with a DC amplifier.

The vertical amplifier has frequency compensated step attenuator input
into a cathode follower stage. The gain control is of the non frequency
discriminating type — accurate response at any setting. A push-pull
pentode stage feeds the C.R. tube. New type positioning control has
wide range for observing any portion of the trace.
The horizontal amplifiers are direct coupled to the C.R. tube and may
be used as cither AC or DC amplifiers. Separate binding posts are
provided for AC or DC.
The multivibrator type sweep generator has new frequency compen-
sation for the high range it covers; 15 cycles to cover 100,000 cycles.
The new model 0-6 Scope uses 10 tubes in all — several more than
any other. Only Heathkit Scopes have all the features.
New husky heavy duty power transformer has 5095 more laminations.
It runs cool and has the lowest possible magnetic field. A complete
electrostatic shield covers primary and other necessary windings and
has lead brought out for proper grounding.
The new filter condenser has separate filters for the vertical and
horizontal screen grids and prevents interaction between them.

An improved intensity circuit provides almost double previous bril-
liance and better intensity moduladion.

Pfecs \NEXPENSIVE MODEL §-2
ELECTRONIC SWITCH_‘KIT

Twice as much fun with your oscxlloscopﬁ
__observe two traces at once — se€ l'f(l);r
the input and output traces of ar;‘amp 1anci ’
and amazingly you can control the size oy
position of each trace sc.pam(cly——S\(pror I
impose them for comparison or sc;:ielra e
observation —no connections inside :;(;;r)ﬁ: &
All operation electronic, nothing m(e e
cal — ideal for classroom demons! g‘ ons |
— checking for intermittents, etc. 1sh
tion, phase shift and other glekfcct: s(;)gé ]
up instantly. Can be used with ai ynsivc
or make of oscilloscope- So incxpe
you can’t afford to be_w1thout one. .
Has individual gain controls, position

ing control and coarse and fine switching 0

A new synchronization circuit allows the trace to be svnchronized
with either the positive or negative pulse, an important feature in
observing the complex pulses encountered in television servicing.

The magnetic alloy shield supplied for the C.R. tube is of new design

and uses a special meal developed by Allegheny Ludium for such
applications.

rate controls — can also be uscd as squlalr(t;

wave generator over limited range. o

Volt transformer operz:iteducomcs E())érc\gpei;
i i all parts.

with tubes, cabinet an

very li((le’space besxc}e _thc sco;Ic. I?iafii,li

get one. You'll-enjoy it immense y. Mo

§-2. Shipping Wt., 11 Ibs.

The Heathkit scope cabinet is of aluminum alloy for lightness of
portability.

The kit is complete, all tubes. cabinet, transformer, controls, grid

screen, tube shield, etc. The instruction manual has complete

step-by-step asscmbly and rlc(onals of every section. Compare it
1

with all others and you will buy a Heathkit. Model 0-6. Shipping
Wt., 30 Ibs.

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER-USE ORDER BLANK ON LAST PAGE

EXPORT DEPT.
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NEW YORK CITY {(16)
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Weow 1957 + + MODEL V-4A

Heathkit

Higher AC input impedance, (greater than 1 megohm at 1000 cycles).
New AC voltmeter flat within 1 db 20 cycles to 2 megacycles (600
ohm source).

New accessory probe {extra) extends DC range to 30,000 Volts.

New high quality Simpson 200 microampere meter.

New 2% voltage divider resistors (finest available).

24 Complete ranges. ;

Low voltage range 3 Volts full scale (V3 of scale per volt).
Crystal probe (extra) extends RF range to 250 megacycles.
Modern push-pull electronic voltmeter on both AC and DC.
Completely transformer operated isolated from line for safety.
Largest scale available on streamline 4%z inch meter.
Burn-out proof meter circvit,

Isolated probe for dynamic testing no circuit loading.

New simplified switches for easy assembly.

i 32339

et
LOW PRICE

The new Heathkit Model V-4A VTVM Kit measures to 30,000 Voles DC and 250 megacycles with accessory probes — think of it, all in one
electronic instrument more useful than ever before. The AC voltmeter is so flat and extended in its response it climinates the nced for separate
expensive AC VIVM’s. + or — db from 20 cycles to 2 megacycles. Meter has decibel ranges for direct reading. New zero center on meter

scale for quick FM alignment.
There are six complete ranges for each function. Four
functions give total of 24 ranges. The 3 Volt range allows
3315 9% of the scale for reading one volt as against only
209 of the scale on 5 Volt types.

The ranges decade for quick reading.

New 159% ceramic precision are the most accurate com-
mercial resistors available — you find the same make and
quality in the finest laboratory equipment selling for thou-
sands of dollars. The entire voltage divider decade uses
these 1595 resistors.

New 200 microampere 415" streamline meter with Simpson
quality movement. Five times as sensitive as commonly
used 1 MA meters.

Shatterproof plastic meter face for maximum protection.
Both AC and DC voltmeter use push-pull electronic volt-
meter citcuit with burn-out proof meter circuit.

Electronic ohmmeter circuit measures resistance over the
amazing range of 1/10 ohm to one billion ohms all with
internal 3 Volt battery. Ohmmeter batteries mount on the
chassis in snap-in mounting for easy replacement.
Voltage ranges are full scale 3 Volts, 10 Volts, 30 Volts,
100 Volts, 300 Volts, 1000 Volts. Complete decading cov-
erage without gaps.

The DC probe is isolated for dynamic measurements. Negli-
gible circuit loading. Gets the accurate reading without
disturbing the operation of the instrument under test. Kit
comes complete, cabinet. transformer, Simpson meter, test
leads, complete assembly and instruction manual. Compare
it with all others and you will buy a Heathkit. Model V-4A.
Shipping We., 8 lbs. Note new low price, $23.50

LR 2B AR 20 20 2B 2B 20 2B 25 2B NS A

o Yag

"t oy,

Zlec 30,000 vour pe
PROBE k7

Beautiful pew
red and b ic hi
voltage probe, Increases ?rf‘;u‘t)ligs,i(;tgrllgh
ce

t
s%élogl:m;ﬁ;g:?s,};gaﬁs 30,000 olts on
90 Vol - High inpye |
vojmrzésmn;,ua?lloadlng of weak”t!;f:fii?ce
between’ handI:rfsdp];S['m ifnsulator n'nogrs]
e otne for may;
Hie omes complete wich PLS;H?):)T

No. 8
Prob?x?,-f_ High Volrage

it $550

RF PROBE KIiT =

Cryseal diod
e probe kj
250 megacycles ¢ 15, XS range ¢

with all” pares . © comes complet,
cable « Crystal, e
plug, and’ PL55 “type

No. 309 RF p ; ’
Shipping W 15 Kit $ 50
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New 2 band marker 19 to 75 megacycles. New blanking circuit gives base line for

New simplified circuit for easy calibration
and assembly.

New simplified calibration and assembly.

® Blanking circuit gives reference base line

to trace. °
® New 2 band built-in marker covers 19 to

75 Mc.

[ ]
® New dual spider sweep motor for long life.

better alignment.

New variable oscillator gives high out-
put fundamentals on high TV-band.

New variable oscillator gives high out-
put on high band.

New standby switch keeps instrument
ready for instant use.

New 6 to 1 slow speed drive on both
master oscillator and marker tuners.

The new Heathkit TV Alignmene Generator incorporates the new developments required for
modern TV servicing. An absorption marker circuit covering all possible [F bands and even
several of the RF bands. The new blanking circuit provides a base rcference line which is
invaluable in establishing proper traces. The new sweep motor incorporates dual spiders in
the speaket frame assuring beter alignment and long life. The mounting of the speaker
sweep motor has been simplificd for easy alignment.

The variable master oscillator covers 140 to 230 Mc. thus giving high output fundamentals
where they are most nceded. Low band coverage 2 Mc. to 90 Mc.

A new step attenuator provides excellent control of output.

Planetary 6 to 1 drives on both oscillator and marker provides smooth easy control settings.
A standby position is provided making the instrument always instantly available.
Horizontal sweep volwge with phasing control is provided. No other sweep generator under

3959

$100.00 provides all these features — comes comp!

ete with instruction manual. Model TS-2.

® Complete s¢
impedances

® Tests mjc,
ophon
PA sysfemsp s and

t of speaker

764“‘”’6"

TUBE CHECKER KIT

Peatured
Sockets for every modern tube — blank for

Gear driven roller chart gives instant setup
new types.

for all types.
Tests each element separately for open or
short and quality.
Beautiful 3 color meter — reads good-bad
Rugged counter type birch cabinet. and line set point.
Test your tubes the modern way — dynamically — the simplest, ver fastest and surest method — your Heathkit has a
switch for each tube element and measures that element — no chance for open or shorted elements slipping by, all the
advanrages of the mutual conductance type wichout the slow cumbersome time consuming setups.

Your Heathkit Tube Checker has all the features — beautiful 3 color BAD-GOOD meter — complete selection
of voltages — roller chart listing hundreds of tubes including the new 9 pin miniatures — finest quality Centralab lever
switches for each element — high grade birch counter type cabinet — continuously variable line adjust control —
every feature you need to sell tubes properly. The most modern type tube checker with complete protection against
obsolescence. The best of parts — rugged oversize 110 V. 60 cycle power transformer — tinest of Mallory and Centralab
switches and controls, complete set of sockets for all type tubes with blank spare for future types. Fast action brass gear
driven roller chart quickly locates the settings for any type tube. Simplified switching cuts nccessary testing time to
minimum and saves valuable service time. Short and open element check. Simple method allows instant setup of new
tube types without waiting for factory data. No matter what the arrangements of tube elements, the Heathkit flexible
switching arrangement easily handles it. Order your Heathkit Tube Checker Kit today. See for yourself that Heath again
saves you two-thirds and yet retains all the quality — this tube checker will pay for itself in a few weeks — beteer
assemble it now. Complete with instructions — pictorial diagrams — all parts — cabinet — ready to wire up and
operate. Model TC-1 Shipping Wt., 12 lbs.

Fastest method of testing tubes — saves time
— makes more profit.

AND y
TEST SP?)\%EE:SKAI% <
Ouly N2
o [ ]
$‘9 5. ® High se?:f‘:f:’e‘

® Tests both s;
2 Povz::"es resistonce. push-pull :'gglie and
o Me leakoge T Peaker circyits
o Measures leakest, he popular Heaghiy s
Checks paper versal tese speapar <t Signal Tracer J, ;
® Slectrolytics: . follows signa <L 48 N0 increase in oo 0O% been combined wi
o e type circuit. fective 1gnal from antenna N price. The same hjgl, with a upj.
o Bridg eyeindicator: g 1.000 fneove parts quicker — g2, {0 speaker — Jocarag ;o 8 Quality tracer
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NEW 1951

Heathhic

Featires

@ Sine wave audio modulation. @ Transformer operated for safety. Tnl\.i:m -
® Extended range 160 K. to 50 @ Calibrated harmonics to 150 megacycles. i3
megacycles fundamentals. @ New external modulation switch.
@ New step attenuator output. @ 5to 1 vernier tuning for accurate
@ New miniatyre HF tubes. settings. *

A completely new Hearhkit Signal Generator Kit. Dozens of improvements. The range on
fundamentals has been extended to over .50 megacycles; makes this Heathkit ideal as a
marker oscillator for T.V. New step attenuator gives controlled outputs from very low values
to high outpuc. A continuously variable control is used with each step. New miniature
HF tubes are required for the high frequencies covered.

Uses 6C4 master oscillator and 6C4 sine wave audio oscillator. The set is transformer
operated and a husky selenium rectifier is used in the power supply. The coils are precision
wound and checked for calibration making only one adjustment necessary for all bands.

New sine wave audio oscillator provides internal modulation and is also available for
external audio testing. Switch provided allows the oscillator to be modulated by an external
audio oscillator for hdelity testing of receivers.

A best buy — think of all the features for less than $20.00. The entire coil and tuning assembly
are assembled on a scparate turret for quick assembly — comes complete — all tubes — cabinet — test
leads — every part. The instruction manual has step-by-step instructions and pictorials. It's easy and
fun to build 2 Heathkit Model SG-6 Signal Generator. Shipping Wr., 7 lbs

® Beayy;f,
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BATTERY ELIMINATOR KIT

Peartunes
® Provides variable DC voltage for all checks. ® Voltmeter for accurate check.
® Locates sticky vibrators-intermittents. ® Has 4000 MFD Mallory filter for ripple-free voltage.

Even the smallest shop can afford the Heathkit Battery Etiminator Kit. A few auto radio repair jobs will
pay for it. It’s fast for service, the voltage can be lowered to find sticky vibrators or raised to ferret out
intermittents. Provides variable DC voltage 5 to 7V4 Voits at 10 Amperes continuous or 15 Amperes inter-
mittent. Also serves as storage battery charger. Ideal for all auto radio testing and demonstrating.

A well filtered rugged power supply uses heavy duty selenium rectifier, choke

/‘ input filter with 4,000 MED of electrolytic filter for clean DC. 0-15 V. volt-
s meter indicates output which is variable in eight steps. Easily constructed in
. a few hours from our instructions and diagrams — better be equipped for all

types of service — it means more income. Model BE-2. Shipping Wt., 19 Ibs.

-

EXPORT DEPT.

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

CABLE: ARLAB—N.Y.
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HUNDREDS OF LABORATORIES USE

Heaviéce INPEDANCE BRIDGE ¢ Srandard

~—
® Measures inductance 10 microhenries to 100 henries ® Measures resistance .01 ohms
to 10 megohms @ Measures capacitance .00001 MFD to 100 MFD @ Measures Q"
and power factor.
Measures inductance from 10 microhenries to 100 henries, capacitance from .00001 MFD to 100 MFD.
Resistance from .01 ohms to 10 mcgohms. Dissipation factor from .001 1o 1. "Q" from 1 to 1,000.
Ideal for schools, laboratories, service shops, serious experimenters. An impedance bridge for everyone
the most useful instrument of all, which heretofore has been out of the price range of serious
experimenters and service shops. Now at the lowest price possible. All highest quality parts. General
Radio main calibrated control. General Radio 1,000 cycle hummer. Mallory ceramic switches with 60
degree indexing — 200 microamp type binding posts with standard 34” centers. Beautiful birch
cabinet. Directly calibrated "Q"" and dissipation factor scales. Ready calibrated capacity and inductance
standards of Silver Mica, accurate to Y5 of 19% and with dissipation factors of less than 30 parts in
one million. Provisions on panel for external generator and detector. Measure all your unknowns the
’ way laboratories do — with a bridge for accuracy and speed.
Internal 6 Volt battery for tesistance and hummer operations. Circuit
5 o utilizes Wheatstone, Hay and Maxwel circuits for different measurements.
Supplied complete with every quality part — all calibrations completed
and instruction manual for assembly and use. Deliveries are limited.
® Model 1B-1. Shipping Wrt., 15 Ibs.

A ORATORY | NEW Pearik;
oo Ak WNT I POWER SUPPLY RIT
. Features

N ® Supplies 6.3 v. Ac
~ -3 V. t 4.
< ‘ V2% Accuracy ® Heavy duty tomnu:ﬁons A
X : B:l‘"“ Cubme': hes s : Htmdy for schoals, ""h‘-; and seryi
: ) o Ceramic S¥111C1g9,999 ohrm o Spelies variable DC 50.300 yarp, <¢ *"OP*
o Covers 10 Hcath\"i‘ Rg_ & ows voltage or cyrrent on 3%%” meter
cW . andy is n - :
The Decade is 3 P fills hundrasihkic Variable Power supply ki
S for \abomwl‘l'-‘d“\ for mental circuirs — ‘n"“ds - use it for experi.
nd service brating 10 POWer supply —_ o need 1o build a separate
. St setupss ! P termine proper ¢, us% it for a test voltage to de
< 1es ents, bridge - calibrate ins oelicients in unknown Circuits
strul cnts, select g age, etc. T fruments with js variable volc-
50 “{-c:,‘s ctc. . olts comi;:f";:f‘}v Heathkit supplies 50 o 300
PSS . ceramic an AC filame Y ofriable D together wich
'y ceramic SWINES S ning ONCE N Amperes. A puity o8¢ 2F, 63 Volis ac 4.5 § so
st Centralad GEE T binet TWag 999 of Prober shunts o read 0.509 U2, MEter has
Uses the. &;\rs . Tﬁ?wransc s 1 ohm Milliamperes. The mm"-i\g& Vosllgjand 0-200 ®
resiston> - € - [{"] = S a recti
f:é:‘rl:mr\/ psme“" ithstand school “;:E;, 7'.4: meS‘gr; ;hnz,,o“]flpulivolraxc w:t;lfmr‘ﬁz"s,:gelg(l,gt:gbﬁ as elegaronic control
b steps- withs inding -\ Shippi - Has instruction m ‘omcter. SC measur
in one ohm ughout 0 ype DINC e — com pping W, 18 Ibs. anual for assembly and use, A 51
i lity thro laboratory YF o ccem use. Model PS.].
Finest qu_a“ cl s:mP‘
ext t

\="Zleatitz RECEIVER & TUNER KITS for AM and FM

TRUE FM FROM Reartkbit
TWO HIGH QUALITY g‘eatééét SUPERHETERODYNE FM TUNER KIT

RECEIVER KITS | pn50 5

Receiver Kit covers h

Model BR-1 Broad-
550 Kc. to over 20 The Heathkit FM Tuner -
Mc. continuous. Ex- Model FM-2 was de- ¢

cast_Model Kit cov-
ers 550 o 1600 Kc.

Shipping Wt., 10 X X 1
pounds. remely high sensi- signed for best possible )

tivity. Shipping Wt., tonal reproduction. The circuit incorporates the

bs. most desirable FM features — true FM — ready

wound and adjusted coils — 3 stages of 10.7 Mc.

#7101
50 I.F. (including limiter)
s Tube lineup: 7ES5 oscillator, 6SH7 mixer, two
[ ]

.

G6SH7 IF. stages, 6SH7 limiter, two 7C4 diodes
as discriminator, 6X5 rectifier.

The instrument is transformer operated mak-
1ing 1t safe for connection 10 any type receiver or

‘s
RS [ B

Two new cits. Ideal for schools, replacement of worn out receivers, amateurs and custom ; d

in:m]la(ionsl:{e“hkl s P amplifier. The R.F. coils are ready wound —
Both are transformer Zpera(cd quality units. The best of materials are used throughout — six 'J‘Oumfd °"d the (;Uﬂms Ctl)(ngmserl and the é:on-

inch calibrated slide rule dial — quality power and output transformers — dual iron core shielded 25:’5;’ is adjusted — no R.F. coils to wind or

F. coils — metal filter condensers and all other parts. The chassis has phono input jack — 110 Volt | Lo . ] J
outlet for phono motor and there is a phono-radio switch on panel. A large metal panel simplifying d A calibrated six inch slide rule dial has "",‘:i‘:‘;
installation in used console cabinets is included. Comes complete with tubes and instruction manual five f'or easy tuning. The finest parts are provi
incorporating pictorials and step-by-step instructions (less speaker and cabinet). The three band with ail tubes, punched and formed chassis, trans-
model has simple coil turret which is assembled separately for ease of construction. formers, condenscrs and complete instruction

manual. Model FM-2. Shipping Wt., 10 lbs.

EXPORT DEPT.

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

CABLE: ARLAB-—N.Y.

The HEATH CORMPANY
... BENTON HARBOR 20, MICHIGAN
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ENJOY MUSIC AT ITS Pénesz WITH

# 7z AMPLIFIERS
chzl-(l)uzilrlw AMPI.IFIER KIT ECONoMy;:(W

g WATT pygy. |
Featunes AMPL| et
S .

FIER KIiTt |

® Push-pull 6L6's.
® Full 20 Watts output.
@ Fully enclosed chassis.
1S ® Provisions for reluctance pickup
Y » compensation stage.
il ® Cased high fidelity output transformer.
® Treble and bass boost tone controls.
" sz‘ 50 @ Full range of output impedances 3.2 ohms
® to 500 ohms.
The finest amplifier kit we have ever offered — check the features. This inexpensive
amplifier compares favorably with instruments costing five times as much, Nothing

No. 304,

has been spared to provide the best reproduction — an ideal amplier for the new 12-inch Speaker...
Heathkit FM Tuner listed below. .
Dual tone controls for control of both treble and bass. Bass control is of the This new Heathk; .

boost type for maximum listening pleasure. Optional preamplifier stage for use reproduction 4 a" Amplifie was des
with G. E. reluctance pickup or microphone. Uses inverse feedback to give excel- Phase inverrer g0, very low price. aslgned o give qualje
lent response over enure range. Tube lineup: 6S]7 preamplifier stage, 6]5 phase c;’ml’"f‘re with ijge and push.pyj beam w0 Preamp smgt‘sy
splitter stage, ()wo 6L6's in push-pull and SY3 rectiher. (6SC7 as optional com- gt;]’g voice coil) '}:‘li’:fy quality Outputp[?:;;; output, Comes
pensation stage T parts, H, : 3 ormer (¢, R

. Uses highest quality Chicago Transformer Corporation cased output transformer has Pictorial f;: ;(;?e 20d volume Ic)gl?:if)l transformer :Sn?i 3311‘
with taps of 3.2, 8, 15, 60 and 500 chms to match any speaker combination. k?t + 115 dp r’mmy assembly. Six wage sulnstruction manua]
Power rransformer is conservatively rated for continuous operarion in sound systems. \Y,/t 3 new low pr; 50 10 15,000 cyel output with response
Tone control gives maximum bass boost of 6 db at 70 cycles. Amplifier has maxi- t., 7 Ibs. ce. Bercer build one. CISC[A quality amp);fie
mum gain of 75 db. Response within 3 db 20 to 20,000 cycles. Shipping Wt., - Model 4.4, Shippfné

17 lbs. Complete with all parts, tubes and instruction manual.
Model A-SA Amplifier with preamplifier for G. E. cartridges or microphone $23.50
12" 20 Watt Speaker, No. 326.........oooiiiiiiiiiiiii veiie.. 1,50

Heathtct RECEIVERS and TUNER CABINETS

. ‘_ Blonde birch veneer cabinet for either the receivers or tuner. Modern styling
L oh g «
1

is an asset to any room. 5” speaker fus in end of cabinet when used wich re-

ceivers. Size 7 x 1315 x 84 inches. Shipping Wt., 5 Ibs.
Order No. 345 for either receiver

Metal professional type communications receiver cabinet. Finished in deep grey

to fit the panel supplied with Heathkit BR-1 and AR-1 Receivers ( panel shown

ol not included with cabinet). 5” speaker mounts in end of cabinet. Gives profes-

sional appearance to Heathkit receivers. Size 7 x 14 x 73 inches. Shipping .

5495 Wr.. 6 Ibs. $45°

e 5" Permoflux Speaker for either cabinet for use with either Heathkit Receiver L]

Order No. 350 for M tuner. No. 320 5” Speaker

SHIP VIA
BENTON HARBOR 20, O Express
[0 Freight

MICHIGAN [ Best Way

(PLEASE PRINT)

Quantity tem Pries Quantity tom Price

Heathkit Oscilioscope Kit—Model O-5 Heathkit T.V. Alignment Gen. Kit-—T5-2

Heathkit VTVM Kit—Model V-4A Heathkit R.F. Probe Kit—No. 309
Heathkit H.V. Probe Kit—No. 336

Heathkit FM Tuner Kit—FM-2

Heathkit Broadcast Receiver Kit—Model BR-1 Heathkit R.F. Signal Gen. Kit —Model G-5
Heathkit Three Band Receiver Kit-—Model AR-1 Heathkit Condenser Checker Kit —Model C-2
Heathkit Amplifier Kit—Model A-4 Heathkit Handitester Kit—Model M-1

Heathkit Variable Power Supply Kit—Modei PS-1
Heathkit Resistance Decade Kit—Model RD-1
Heathkit Impedance Bridge Kit —Model 1B-1

Heathkit Amplifier Kit —Mode! A-5 (07 A-5A).
Heathkit Tube Checker Kit —Model TC-1

Heathkit Audio Generator Kit—Model G-2
Heathkit Battery Eliminator Kit—Model BE-2 Heathkit Sianal Tracer Kit—Model T-2

Heathkit Electronic Switch Kit—Model S-1

On Parce! Pest Orders, include postage for weight shown and insur- Enclosed find [J Check [J Money Order for
ance. (We insure all shipments).

On Express Orders, do not include transportation charges—they will .
be collected by the Express Agency at time of delivery. Please ship C.0.D. (J Postage enclosed for 1bs.
e W? e W ‘

EXPORT DEPT.

13 East 40th St
NEW YORK CITY (16)

CABLE: ARLAB—N.Y.

e HEATH COMPARNY
...BENTON HARBOR 20, MICHIGAN
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Construction

Complete Set

$39.95

with 50" cahle

2llinaltech

Electronic 2-Way Communicator

RADIO-TV SERVICEMEN and DEALERS
.. . across the country . . . reap quick,
easy, and GENEROUS profits . . . demon-
strating, selling Callmaster . . . on every
service call!

Doctors, dentists, homeowners, garages,
clubs, cafes, etc. . . . buy Callmaster on
one 215 minute demonstration . . . be-
cause Callmaster is the right “seller” . . .
at the right price . . . in a widc-open,
“nipe” market . . . that’s right for you

. now!

CALLMASTER gets the call for . . .

PERFORMANCE . perfect sound fi-
delity. Even a whisper is received clear
and true.

SIZE . . . compact. 7"x515"x315". Less
space than a telephone.

grained plastic cabinet. Extra-thick, elec-
tric-shock-proof. Bakelite control knobs.

PRECISION BUILT . . . cnginecred to
rigid specifications. All components top
quality. No “surplus” parts used in Call-
master!

INSTALLATION . . . easier to hook-up
than standard door-bell system.
SERVICE . . . durable, rugged Callmas-

ter doesn't have to be “babied”. RMA
warranty.

COMPLETE LINE . . . Master and sub-
station sets (illus.) Multi sub-stations
systems with Selective Masters, de¢ luxe-

All-Master systems.
DEALERS . . . ask your supplier about

the Callmaster "Profit Package” . . . or
write for name of distributor nearest you.

WM. M. SMITH COMPANY

National Sales Office
20 FERGUSON AVE., BROOMALL, PA.

APPEARANCE . . . lustrous, mahogany- |

A few coils, two tuning capacitors, headphones, and a germanium crystal are
all that you need to build a crystal receiver that is amazingly sensitive.

Germanium Crystal Receivers

Pick Up European Broadcasts

By DR. WM. H. GRACE, JR.

URING some experiments with

1N34 and 1N56 germanium diodes,
we were surprised by accidental re-
ception of signals from BBC in
London. These signals were identified
as coming directly from London
and were not rebroadcasts of BBC
programs from Canada. The tests
being conducted were on frequencies
much lower than the 25- and 31-meter
bands on which BBC programs are
broadecast, and the reason for the inter-
ference was at first a mystery. By acci-
dent we discovered one section of the
rectifier circuit had a natural fre-
queney of just about 25 meters and
was picking up signals from the
London station.

Our location, about 20 miles north of
New York, is not especially well situ-
ated for shortwave reception. The site
is in a shallow valley with rising
ground to the eastward, yet the inter-
ference from London was checked by
newscasts, time announcements, and
the chimes of Big Ben, with corre-
sponding time difference.

We decided to put together an ex-
perimental tuner using germanium
diodes to cover the foreign shortwave
bands and investigate further what
could be heard with a crystal detector.
The only antenna available was one
used for broadecast reception and it
was not very efficient even for this. It
was a single 60-foot length of No. 30
enameled wire below roof level between
two sections of an apartment house.
About 60 feet of the same wire were
used as a lead-in, and the open end of
the antenna pointed northeast. The
reason for the very small sized wire
was to render the antenna “invisible”
to a landlord who is very allergic to
radio antennas.

www.americanradiohistorv.com

The parts, with the exception of the
coils, came from the junk box. The
coils were simple thin-walled card-
board tubes 1 inch in diameter, dipped
in melted parafin wax before winding.
All windings were made with No. 24
double cotton-covered wire. Two broad-

TR 1N343R|N56
L 4
JT, 000365 HI-IMP PHONES
(\;!L/,

3-4 TURNS

Fig. 1—Though it tunes broadly, this
conventional circuit works auite well.

cast two-gang variable capacitors of
.000365 uf per section were available,
and the sections were connected in
series. This reduced the capacitance by
half, which was more than ample for
the purpose. A crystal diode and a good
pair of high-impedance headphones
completed the assembly. The latter are
a necessity because many of these
signals are of modest volume.

We tried several circuits. The first
(Fig. 1) is conventional but brought
immediate results though tuning rather
broadly. Considerable QRM was picked
up from WLWO, Cincinnati, which
broadcasts Voice of America programs

ATURNS L IN34 ORIN56

Z.
1.000365
&

Fig. 2—This hookup is the same as the
one in Fig. 1 except that. the:gain is
boosted by a direct antenna connection.

RADIO-ELECTRONICS for
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over 50,000 SERVICEMEN must be right!

VACUUM TUBE VOLTMETER

Versatile top-quality laboratory-precision VIVM
for trigger-fast operation and lifetime
dependable service,

15 different ranges. Lorge rugged 4'%" meter,
can’t-burn-out circuit. New zero center for TV & FM
discriminator alignment. Electronic AC & DC ranges:
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 scole. New stable double-
triode balanced bridge circuit—extreme accurocy.

26 megs DC imput impedance. Attractive J-color etched
rubproof panel; rugged steel case. 115 v., 60 cycle AC,
97/12x6x5".

Model 221-K, KIT, only $23.95
Model 221, foctory wired, $49.95

RF PROBE

Semitive Germanium
crystal probe for
signal tracing and
measurements 1o over
200 MC. Extends range
of VTVMs and scopes.

Model P-75K KIT, for VIVM;
P-76K for Scope; ea. $3.75

Model P75 or P76,
factory wired, ea. $7.50

your iestrument.

New BATTERY ELIMINATOR
& CHARGER

EICO Service-Enginsered for extra

radie testing.

Latesttype full wave bridge circuit,

HIGH
VOLTAGE PROBE

A new professional EICO-enginsarsd HVeprobe
corafully designed ond invlated for eatra
safety ond versatility. Extends ronge of
YTVMs and voltmeters up to 30.000 valts.
Lucite head. Lorge Bashguards. Multi-layer
processed handle. Complete with inter-
changeable ceramic Multiplisr 1o match

Model HVP-1, only $6.95

The brand new G.volt pawer supply

reserve olectrical powsr for alf avte

Instruments und-KITs
give you Laboratory Precision g toweSt

New TuBE-TESTER

The brand new professional tube tester and
merchandiser EICO Service-Engineered for
unbeatable value!

Large 412" full-vision meter. Tests and
TV tubes including 9-pin minictures. New lever-action
switches—tests every tube element. llluminated
“Speedroll Chort.” 2 grid caps. Short and open-element
tests. Spare socket for new tubes. P otective averload
bulb. Electronic rectifier. Hondsome 3-color etched
rubproof panel; rugged steel case. 115 v., 60 cycle AC.
12% x 9% x 4%,

Model 625-K, KIT, only $29.95

Model 625, factory wired, $44.92

extra-heavy-duty 4 stock mangonets

Cost!

5 PUSH-PULL OSCILLOSCOPE

All-new laboratory-precision scope gives you all
the extra sensitivity and response for precise
servicing of TV, FM & AM receivers.

Push-pull undistorted vertical and horizontal amplifiers.
Boosted sensitivity, .05 to .1 rms volts/inch. Useful

to 2.5 MC. TV-type m.ltivibrator sweep circuits, 15 cps—
75 KC. Z.oxis intensity modulation feature. Dual
positioning controls move trace anywhere on screen.
Complete with 2-6)5, 3-6SN7, 2.5Y3, 5BP1 CRY.
Handsome J-color eiched rubproof panel; rugged
steel case. 115v., 60 cycle AC. 8%2x 17 x 13",

Model 425-K, KIT, only $39.95
Model 425, factory w red, $69.95

New Deluxe Kit
AM-FM-TV SIGNAL GENERATOR

A loboratory-precision generator EICO
Service-Engineered with 1% accuracy.

Extremely stable, frecuency 75 KC—150 MC In 7
calibrated ranges. Illeminated hairline vernier tuniny.
VR stabilized line supply. 400<cycle pure sine wove

with less thon 5% distortion. Tube camplement:

K5, 7F7, 6C4, VR-150. Handsome 3-color etched
rubproof panel; rugged steel cose. 115v., 60 cycle AZ,
12x13x7”.

Model 315-K, KIT, only $39.95

Model 315, foctory wired, $59.95

See these other EICO Instrument KITS:

copper-oxide rectifiers. Lotest
Variac-type transformer: 0-15 volts
output. Continuous operation: 58 v.,
mfd fitter conde . Rugged meter
measvres cure
Double protection: fused primary;

4 automatic resat overload device for
& secondary. Handsome rugged

e - hammertone steel cabinet. 115 v,

60 cycle AC. 10% x 7% x 8%"

Model 1040-K, KIT, only $22.50

Model 1040, factory wired, $29.95

ELECTRONIC INSTRUMENT

‘COMPANY, INC.

276 Newport St., Brooklyn 12, N. Y.

© 1950, Electronic Instrument Co., inc., Brooklyn, N. Y.

SEPTEMBER, 1950

10 amps; intermittent: 20 omps. 10,000

t and voltage outpul. b L e

Easy-to-follow step-by-step EICO pictorial & schematic
instructions—most explicit & comprehensive in electronicsi—
supplied with each Kit. Anyone can build the EICO Kitst

Model 320-K Sig Gen KIT, $19.95
Model 360-K Sweep Gen KIT, $29.95
Model 145K Sig Tracer KIT, $18.95
Model 511-K YOM KIT, $14.95

[j“ i 3 2 1gr
R b Be fook ot the EICO
. the exclusive £ (O Make-Good GUARANTEE RO . iatere you buy ony
Y g |
S \ e !
R Eoch EICO Kit onc instrument is doubly guaranteed, { o ::‘gh:d' '::,'{,:o:r;:::r’.':mm
by EICO ond yosr jobber 10 contain only selected £ modern enginesring design,

quality componens. EICO guarantees to replace any
component which might become defective in normal
use if returned to the factory within 90 days of pur-
chase, EICO g all Kiss bied ding
10 EICO’s simplified instructions will operate as speci-
fied therein. EICO guarantees service ond colibration i
= of every EICO K3 and instrument ot the nominal i
chorge as stated in the instructions.

each EICO Kit and Insteument
is crom-packed with
unbalievable valus 1o sotisty
the most exacting engineecing
requirements. YOU be the
fudge—compare EICO of your
Jocol jobber today, and
SAVE! Write NOW for free
fatest Catalog C describing the
complete £ICO Hine.

7 5 — ey

ATy » o S peara,
e 2T 1 5 ) - o i §,‘

e
7
Y.
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Construction

IN ONE TASY LESSON

You carefully adjust the tuning of a TV receiver. Then—
zingo! A few days later, the customer complains about
garbled pictures. The set hasn’t retraced properly. The
difference between its operating temperature and the room
temperature has been enough to affect the capacitance
stability of the coupling and bypass capacitors and thus
upset the critical alignment or synchronization.

Many competitive molded tubular capacitors are not
sufficiently stable to guard against this annoyance—BUT
SPRAGUE TELECAPS MOST CERTAINLY ARE!
The reason? These famous molded tubulars are made by
an exclusive “dry process”, then impregnated under high
vacuum. In other words, they’re made just like expensive
metal-encased oil capacitors. You can use Sprague Telecaps
in every TV circuit position. They’re as stable as the Rock
of Gibraltar—and a sure-fire way to lick capacitor retrace
troubles for good! Telecaps have the best temperature co-
efficient and retrace characteristics of any tubular made.

SPRAGUE PRODUCTS company

181 Marshall Street, North Adams, Mass.
(Distributors’ Division of the Sprague Electric Company)

PHENOLIC-MOLDED TUBULARS

www.americanradiohistorv.com

— due-to_poor-capacitor-retrace—

| to points outside the U.S.A. Many code,

aircraft, and airport ground stations
were picked up easily.

Signals appeared louder if the an-
tenna was connected directly as in
|Fig. 2 or through a series capacitor
with no ground connection at all. This
circuit tuned even more broadly than
the first. In fact, severe interference
made station identification difficult
with this rig, so the next step was to
improve the selectivity by using a
| double-tuned circuit.

The cireuit shown in Fig. 3 gave the
best results by far. The coupling be-
tween coils was adjusted loosely for
best station separation and made a
definite improvement without much
perceptible reduction in volume. A
‘four-turn primary plus a ground did

’
o—Ic

H 000365
- G
] /

14 TURNS

IN34 OR INS6
N |
¢ |

Fig. 3—The double tuning of this hook-
up improves selectivity. This circuit
was used to pick up European stations.

[not better the volume though almost
|equal results were obtained. Try both
| ways.

[ All connections in these experimental
tuners were made with clip lead jump-
ers—obviously poor shortwave practice.
Leads should be short, direct, and well
soldered for good results as we are
dealing with weak currents. Low-loss
{coils and capacitors will also pay off
in better signals.

Many stations, both voice and code,

were heard using the circuit of Fig. 3.
Several foreign languages were vecog-
nized, including Spanish, French, Ital-
ian, and Portuguese, but in many cases
the stations could not be identified by
call letters. The two loudest stations
were BBC and a Spanish-speaking sta-
tion that broadcasts almost endless
| musical programs plus plugs in Span-
ish for Duz (jingle and music) and
Pepsi Cola.
{  Swinging or fading is very common
and signals disappear for several min-
utes at a time. Occasionally they are
steady for fairly long periods. At
times BBC comes in very well with
about 90% of the program under-
standable; but it’s unpredictable. Short-
wave work on a crystal is very remi-
niscent of dx hunting during the early
days of radio. Sometimes you hear
them and sometimes you don’t! You
need lots of patience and good ears,
but it’s fun.

Those who are interested in this
subject will get much better results
with more finished equipment and bet-
| ter antennas. A half or full wave
antenna with a tuned primary should
increase volume considerably, and such
a set might make some new crystal re-
ception records. Why not try some
experiments of your own and report
results to the editor? Europe can be
| heard on a crystal receiver—definitely!

RADIC-ELECTRONICS for
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Sylvania’s new handy-sized book, 40 Uses for
Germanium Diodes,” presents for the first time all
the most important applications of germanium di-
odes. In it, the engineer and technician will find
time-saving devices and simplified circuits. Hams,
hobbyists and experimenters will find plans for a
host of interesting instruments and gadgets, from
crystal receivers to voltage and frequency multipliers.

— N

RADID TUBES; TELEVISION
PICTURE TUBES ; ELECTRON-
IC PRODUCTS; ELECTRONIC
TEST EQUIPMENT; FLUD-
RESCENT LAMPS, FIXTURES,
SIGN TUBING, WIRING DE-
YICES; LIGHT BULBS; PHO-
TOLAMPS ; TELEVISION SETS

SEPTEMBER,

=
—
Z
Sl

67

ENGINEERS, TECHNICIANS, HOBBYISTS—
Here’s the most complete collection
of Germanium Diode Applications
ever published!

Here are a few of the 40 applications
explained in this booklet:

Push-pull Crystal Receiver

Crystal Video Detector

Carrier-Operated Inverse Feedback Circuit
Tubeless DC Amplifier

Sensitive Signal Tracer

Simple, clear explanations, plus more than 40 sepa-
rate diagrams, describe germanium diode applica-
tions in receiver and transmitter circuits, instrument
construction and electronic “gadgets.”

This book is full of new circuit ideas. It will save
you time and money. It costs only §1. Mail the cou-
pon today with your dollar and your copy will be
sent you at once.

e dtmd e et e G Gmmt et e e —

Svhvania Eleetrie Products Inc.
Advertising Dept. E-1509

tmporium, Pa.

Please send me *“40 Uses for Germanium Diodes.”
Enclosed is §1.00.

Name.

Address

City. Zone. State.
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— New Devices———

ALL-BAND ANTENNA

Tel-a-Ray Enterprises, Inc.
Henderson, Ky.

This new wideband antenna, called
the Butterfly, is designed for both high
and low TV bands. It is bidirectional
and can be used with 72-, 150-, or 300-
ohm transmission lines. The Butterfly
is maode of solid dural with cast alu-
minum brackets and stainless steel

hardware. The insulation block 1s of
polished polystyrene. The antenna
comes completely assembled and only
needs to be fastened to the mast.

ISOLATION
TRANSFORMER

Standard Transformer Corp.
Chicago, Il

This new isolation testing transformer
is rated at 350 watts and is large
enough to handle almost any TV or
radio receiver on test. it may also be
used to correct o high or low line volit-
age. Three standard receptacles pro-
vide output voltages of 105, 115, and
125, with 117 volts a.c. from the line.

TV FIELD-STRENGTH
METER

Approved Electronic Instrument

New York, N. Y.

Model A-440 field-strength meter can
be used to measure television picture
signcl strength or to check antenna
orientation, efficiency of various an-
tenna combinations, local oscillater
radiation, and efficiency of TV boost-

ers. The instrument has calibrated full-
scale readings from 30 to 20,000 micro-
volts with a low scale (100 to 20,000
wv) for metropolitan areas and a high
scale (30 *to 500 uv) for fringe areas.

The A-440, housed in a heavy-gauge
steel cabinet of battleship gray, has &
tubes and a IN34 crystal.

TEST OSCILLOSCOPE
Allen B. Du Mont Laboratories
Clifton, N. J.

Type 293 cathode-ray oscillograph is
designed for impulse festing of high-
voltage transformers, insulators, light-
ning arresters, and other equipment
that must withstand high-amplitude
surge voltages. The oscilloscope can
be triggered by a sample of the test
impulse ond it also contains a pulse
generator to trigger external circuifs.
Eor accurate quantitative measure-
ments the Y-axis is metered and
caolibrated and the X-axis is calibrated

for time to 0.1% accuracy.

Permanent records can be made with
a 35-mm oscillograph-record camera
supplied as standard equipment with
the type 293. A data card ond color-
selective mirror permit simultaneous
viewing and recording of wavefarms
on the oscilloscope screen.

KNURLED CONTROL
SHAFT
Clarostat Mfg. Co., Inc.
Dover, N. H.

The type FKS./4-inch finger-tip,
knurled ond screwdriver-stotted Pick-
A-Shaft snaps on any AM or AT con-
trol. This shaft is for controls ot the
rear of a TV receiver chassis or other

controls that require infrequent ad-
justment. The shaft protrudes only
I/, inch beyond the control bushing and
has a keyed end that siips directly on
the confrol. A slight blow snaps the
shaft permanently onto the control.

TUBE TESTER
Electronic Measurements Corp.

New York, N. Y.

Designed to test ali tubes including
the noval and subminiature types by
the standard emission method, this
new tube tester has individual sockets
for each type of tube base and sup
plies heater voltages from 0.75 to [I7.
it can also test cold-cathode, elec
tron-ray, voltage regulator, and ballast
tubes.

Capacitor leakage can be checked
to | megohm, resistance to 4 megohms,
and capacitance from .0l to | nf. The
instrument is housed in a hand-rubbed
portable oak case with a hinged cover
and carrying handle. The built-in roll-
chart is covered with nonbreckable
transparent plastic.

CONICAL TV ANTENNA
LaPointe-Plascomold Corp.
Hartfard, Conn.

The new VEE-D-X conical is a broad
band high-gain antenna for all TV
channels. Available with one, two. or
four bays, it has universal element
brackets allowing a variation of re-
flector and radiator combinations.
The antenna has phenolic vibration
straps to prevent yowling and whistling

in high winds. Aluminum plugs forced
into the joint ends of each element
eliminate crystallization and copse-
quent breakage at the bracket joints.

TV BOOSTER
Electro-Voice, Inc.

Buchanan, Mich.

The Tune-O-Matic is a high-gain
self-tuning booster with four stages of
broadband amplification. The band-
width covers all TV channels sa that
the booster requires no tuning and
may be conceated behind the TV set.
The four-stage amplification isolates
the local oscillator ta reduce re-radi
atian and interference on nearby re-
ceivers.

The booster has four 6Jé tubes, power

cansumption of 20 watts. and both in-
put and output match 150-300-ohm line.
Its size is 7% x 5l/2 x 4% inches and it
weighs 4 pounds.

RADIO-ELECTRONICS for
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New Devices

YAGI ANTENNA
Word Products Corp.
Clevelond, Ohio

Designed for weak signal strength
areas, this Yagi has a narrow beam
width with pinpoint directivity and a
high front-to-back ratio to eliminate
co-channe] interference. A model is
supplied for each channel. It has a

built-in transformer to step up im-
pedance. The unit is ruggedly con-
structed for permanent installation.

Mast brackets take up to a |3%-inch
mast. Stacking kits for either high or
low band are available.

ISOLATION
TRANSFORMER
Halldorson Co.
Chicago, Il
The output voltage of this isolation
transformer, the model N-202, can be
varied in I'/z volt steps with two switch
knobs on the front panel. If the line
voltage is |17 volts, the output can be

varied from 95 to 145 volts; if the line
drops to 90 volts, the output can be
varied from 75 to 115 volts. The unit is
rated at 500 watts and has a volt-
meter to register the output voltage.
This transformer weighs only 21 pounds
and takes up less than a square foot
of bench space. It has steel runners
for easy movement over the bench.

SIGNAL
GENERATOR KIT

Electronic Instrument Co.

Brooklyn, N. Y.
Eico has announced that its rf sig-
nal generator, the model 315, is now

available in kit form. The new kit,
called the modet 315-K, has seven cali-
brated bands covering from 75 kc to
150 mc with better than 1% accuracy.
The generator has a VR-tube regulated

power supply to make it mdependen’r
of line voltage fluctuations and its
4-step r.i. output attenuator is designed
for constant output impedance. It has
an internal 400-cycle sine wave genera-
tor for r.f. modulation or for externol
audio testing. The tube complement is:
6C4, 7F7, 6X5, and OD3. The kit is
supplled with comple‘re pictorial and
schematic instructions.

SEPTEMBER, 1950

CAPACITOR TESTER
Jockson Electricol Instrument Co.
Doyton, Ohio
The newest addition to the Chal-
lenger Line series of test instruments 1s
the Model |i2 capacitor tester. It
checks all types of capacitors—elec-
trolytic, paper, mica, etc. A new
method for leckage tests eliminates
flash counting on the electron-ray indi-
cator. It has six test voltages from 20

to 500 volts. The ranges are from 10 uuf
to 1,000 uf in four steps and a direct-
reodlng scale measures power factor
from 0 to 60%.

TV ANTENNA
Radiart Corp.
Cleveland, Ohio

The Loaded X is an indoor antenna
for all channels. It has no adjustments
and is rigidly made of polished alu-
minum and pYos‘nc It is delivered with
Il feet of lead-in,

o

LOUDSPEAKER

University Loudspeckers,
White Ploins, N. Y.

The model 6200 is a I2-inch PM
speaker with ¢ frequency response to

Inc.

over 10,000 c.p.s. and a continuous
power rohng of 30 watts. It has a W-
shaped, 1l%-pound Alnico V magnet in
a rim-centered assembly which permits
easy reolacement of the cone and
voice ccil,

ANTENNA ROTATOR
Alliance Manufacturing Co.
Alliance, Ohio

The model HIR Tenna-Rotor is de-
signed to automatically rotate a TV
antenna. The viewer simply sets the

pointer to any desired point on the

dial and the antenna automatically
rotates to that point and stops. A
moving light on the dial shows the

antenna position while rotating. The
indicator dial may be marked for new
channels at any time.

Just published—a world of up-to-date,
compressed, essential data in the NEW

0000000000000 Pen der's.ooooooooooooo

ELECTRICAL
ENGINEERS’ HANDBOOK

Editor-ilt;Chief, HAROLD PENDER,

niversity of Pennsylvania
Fourth Edition

Volume 1l—COMMUNICATION-
ELECTRONICS

with KNOX McILWAIN,
Hazeltine Electronics Corporation

Expanded to include current developments, the fourth edition now covers
tor the first time frequency modulation and pulse techniques in both the
communication and radar fields. In addition to the more usual subjects
are data on: radio aids to navigation; non-linear electric circuits; radio
antennas; electric wave filters; microwave plumb-
ing: transformers with iron  cores; single-mesh
cnupled circuits; electro-mechanical acoustic  de-
vices: optics; sound reproduction systems; tele-
vision; medical applications; and many others.

September 1950 1564 pages $8.50

Both volumes are part
of the Wiley Engineering Handbook Series.

EXAMINE BOOKS FOR 10 DAYS

ON APPROVAL COUPON
JOHN WILEY & SONS, INC., Dept. RE-9
440 Fourth Ave., New York 16, N. Y.

Please send me, on 10 days’ approval, a
copy of Pender’s ELECTRICAL ENGI-
NEERS’ HANDBOOK :

O Vol. I —ELECTRICPOWER @ $8.50

O Vol. II—COMMUNICATION-
ELECTRONICS @ $8.50

If I decide to keep the book(s) I will re-

mit price plus postage; otherwise I will

return the book(s) postpaid.

Volume |—ELECTRIC
POWER

. with
WILLIAM A.DEL MAR
Phelps Dodge Copper
Products Corporation
400 pages longer, it gives
standard data and more
material on circuit stabil-

G0COBEORINCDEO 000000000 CRCNPSRRNNORNO00000C0C00O00QOOOCROIOTN

ity, symmetrical compo-
nents, electronic and air-
craft  equipment, heat Name . ...... ... iiitiiiinnnnrnnes
pumps, servomechanisms,
magnets, plastics. and in- Address . ........ . ... ...
gs:g;’; and  dielectric City. ... ........ Zone
: Employed by . .......... ...
1949 1716 pages $8.50 (Offer not valid outside

-

New "MIGHTY MITES"
[

Seletron

i SELENIUM RECTIFIERS

S

Rectifiers are
shown actual size

CHALK UP another First for SELETRON! Here is “mite-
size” 8]1, keyed to the requirements of modern electronic
circuits . . . A new and smaller 65 mil rectifier with par-
ticularly low reverse leakage, built to the following speci-
fications: Input 130 V rms; Max. Peak Inverse Voltage
380 V; Max. D.C. Output Current 65 MA; Plate Size
11/16" square; Stack Thickness 9/16".

.. . And don’t forget the 20 Mil “Mite”—No. 8Y1,
designed especially for power and bias supply in Radio
and Television!

A complete tabulation of all SELETRON miniatures is
available. For your copy, write Dept. RS-28.

._F{R RADIO R

Faelarpr B4 Marlk Jib 35, IR

Feusklpn i,
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New Design

Model 109

7@9&” / Low Cost Instruments

Model 112

wﬂh famous JACKSON quality

There's no need to take chances on inferior instruments. For now
Jackson offers proved quality and time-tried circuits in a new low-
cost Challenger line. Made for the small shop, or the shop that needs
extra instruments, these new instruments incorporate the same basic
Jackson Circuits as used in higher priced instruments. How do we do it?
By standardizing case size, and by

eliminating the “‘extras.’” And, remem-
ber, these instruments come to you
completely assembled, factory-tested
and factory-calibrated at a price little
more than you'd pay for a *'kit."" Look
over the specifications. Ask your dis-

tributor for a complete demonstration.

Mode! 103 Challenger Tube Tester
—Uses famous Jackson Dynamic® prin-
ciple. Applies separate voltages to each
tube element. Features o high voltage
pawer supply ta provide plate voltages
over 200 valts far more accurate tests,
Has large 4" dial. Tests over 700 types.
Built-in roll chart. *TM Reg. U.S. Pal. Office

Model 109 Challenger Vacuum-Tube
Voltmeter—Provides electronic meas-
urement of both AC and DC voltages. Has
3 megohms sensitivity on 0-4 DC range.
Constant input resistance of 12 megohms
on all DC ranges. Over 4-million-ohms-
per-volt sensitivity on 0-1 AC range. Input
resistance 4.4 megohms on all AC ranges.
Complete ranges including decibels. High
voltage probe available,

Look to

JACKSON
©

for Quality

Jackson Electrical Instrument Company « Dayton 2, Ohio

Mode! 106 Challenger Test Oscillator
—Standard AM type for testing AM or
FM sets. Fundamentals from 100 KC to 54
MC. Harmonies to 216 MC. Has 400 cycle
Audio modvulationsor may be used as
straight RF, Accuracy is Y2 of 1% on all
ranges. And, remember, this is factory-
calibrated with the most up-to-date and
accurate standards.

Model 112 Challenger Condenser
Tester—Push-bution controlled. Uses
Electran Ray Indicator. Shows capacity,
leakage, and shorts. Yariable power fac-
tor. Six test voltages from 20 volts to 500
volts. Ranges from .00001 to 1000 mfd in
4 steps. Yery easy to use. Helps you spot
bad and doubtful capacitars rapidly.

Sizes: All Jackson Challenger instruments
furnished in attractive steel cases finished
in Challenger Green with Ivory hnobs
and Me'er covers. All measure 13” x 914"

x 5',”. Weigh about 11 pounds each.

Wwww.americanradiohistorv.com

TUBES OF THE MONTH

YLVANIA has released a number of
new tubes, including the 1V2, 654,
6AB4, and the 6BD5-GT.

The 1V4 is a small-button, nine-pin
miniature, high-voltage, half-wave rec-
tifier for television flyback power sup-
plies using voltage doubler circuits. In
typical operation the peak plate pulse
voltage (supplied by the scanning sys-
tem) is 6,000 and the plate current is
0.5 ma. A 500-uuf load capacitor is
used.

The 684 is a small-button, nine-pin,
miniature, medium-mu triode for use
as a vertical deflection -amplifier. When
used with an adequate power supply, it
can drive a 16-inch picture tube at its
maximum anode voltage. In typical op-
eration as a deflection amplifier, it has
a peak positive pulse output of 800
volts or peak-to-peak sawtooth output
of 350 volts. Plate current is 18 ma. As
a class-A amplifier the tube has a mu-
tual conductance of 4,500 pmhos, an
amplification factor of 16, and a plate
resistance of 3,600 ohms.

The 6AB4 is a miniature r.f. triode
for use in grounded-grid amplifiers at
frequencies up to 300 mc. The dynamic
characteristics of this tube are the same
as one triode section of the type 12AT7.

The 6BD5-GT is a six-pin, octal,
beam pentode deflection amplifier for
television. It can provide full horizontal
deflection for a 50°, 12-inch picture
tube with 11,000 volts anode supply. In
a typical horizontal deflection circuit its
voltages are: plate and screen supply,
310; peak positive surge plate voltage,
2,500; peak control grid surge, 50.
Curve data of this tube are similar to
the type 6L6-G.

Sylvania has also released technical
data sheets on the 6BC5 and the 6CRBS,
both high-frequency pentodes described
in the February, 1950, issue. Basing
diagrams for these tubes appear below.

(Continued on page 72)

NOTES:-
15= INTERNAL SHIELD 5750
NC=NO CONNECTION  IC-INTERNAL CONNECTION.DO NOT USE.
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NOWRADV/ A Sersationat New Lone CF

1951 MIDWEST TEI.EVISION

- Complee CHASSIS a2« BEAUTIFUL CONSOLES

- Fealiveing e New mammorH Y@/ - Inch PICTURE
| FACTORY.TO- 19/2 TUBE

YOU on B g
-30DpAYS

/‘VlDEO GRANE"
19/2-Inch Picture (225 sq. -
in. image) Television-Radio- This is A Completely

Phonograph Consele Assembled Receiver

EASY N “CONSTELLATION” Never before have you seen sich tremendously BIG
- - - | 1.7 .. clear pictures, such luxurious cabinets, such sensation-

i ]9,/2 Telewilon Consqle ally low Factory Prices as Midwest offers in its 31st

TERMS o with BIG 12” Panasenic Anniversary Line of 19%-Inch and 16V2-Inch Television

Speaker receivers. They are available in complete ready-to-use
chassis for custom installation in your own cabinet...or
in luxurious console cabinets with Television only or in
TV-Radio-Phonograph combinaticns. All are offered on

PIUS Powefhll New 1951 world'Rﬂnging S‘Bund Midwest’s famous 30 Days Trial right in your own home.

M I D w E s T SERIES 16 R A D I o s SEND COUPON TODAY

In Beautiful Consoles and Complete Chassis |, rhis NEW 1951 4-Color

NOT A KIT!

An entirely new line fea- i MI DWEST
rB::d Radio Chassis :’:d i B ) TELEVISION |
phony Gramd Radio-Fhe. /it lok 8 CATALOG

h ith 3-Speed 1 =y
PAT IR & =3 AT Il . WRITE iN NAME AND ADDRESS (PLEASE

ord Player. ) g 1% By PRINT) ON COUPON OR 1c POSTCARD

EMIDWEST RADIO & TELEVISION CORP.
8 Dept. 38B, 909 BROADWAY e CINCINNATI 2, OHIO

Piease send me your new FREE 1951 Catalog.

b4
>
=
m

ADDRESS

MIDWEST RADIO & TELEVISION CORP.

ZONE___STATE
AEAEEREARERERERERAENEENEEEEEEEEER

(9
=S
-

SEPTEMBER, 1950
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RADIO CITY PRODUCTS CO., INC.

MODEL T705A
ONLY

% N D

Reduced
from $49.95

FOR FM- AM

DOUBLE MODULAT!ON 30% & 80%

Not one—but two percentages of nodulation add
greater checking performance to your service tests.
All exclusive feature in this low price precision gen-
erator. Fully dependable. Excellent for ¥M alignments.
+ hange from 95 ke. to 100 me. o Fundamental fre-
quencies in 5 bands, continuously variable o Accu-
rate to 29% for broadcast bands—3% for h.f. bands
* Planetary drive condenser with accurate double
and tuning indicator s 5 step ladder attenuator
controls voltages from 0 to maximum e Covers all
new FM bands—useful signals can be obtained as
high as 150 me. « Negligible leakage due to com-
plete shielding « Complete. ready for the shep.
Just plug in any standard 110 V.. 60 Cycte A.C.
line and go to work e Grey hammertone case—
portable. only 1) ibs.

.
AC-DC MULTITESTER

§

MODEL 447B

ony $1595

These units are in a class with other makes
of testers that sell for considerably more.
A 3” square D’Arsonval meter is used. hav-
ing an accuracy of 2%. Ring type shunt
circuits are employed.
RANGES
DC VYoltmeter: 0-5-50-250-500-2500 Volts at
1000 Ohm per Volt.
AC Yoltmeter: 0-10-100-500-1000 Volts.
Output Yoltmeter: 0-10-100-500-1000 Volts.
DC Milliammeter: 0-1-10-100-1000 MA.
DC Ammeter: 0-1-10 Amperes.
Ohmmeter: 0-10,000 Ohms—1 Megohm—10.
Megohms Ext.
Decibel Mater:—8 to +55 decibels.
Model 447B—Open face instruments sup-
plied in hardwood case. Size 5” x 84" x 3",
Weight 21 oz. Complete with batteries, ready
to operate.
Model 447BP—Same as above, Portable, sup-
plied in cak case with handle, cover and test
leads—ready to use. Complete $19.95
SEE THESE OUTSTANDING BUYS AT
YOUR JOBBER TODAY
WRITE FOR CATALOG 9RE

% 9% D D

D D

152 West 25th 54, EP New Tork 1, N. Y.

A o]

%%%%%%%%%%

Five new miniature tubes designed
especially for mobile and aircraft serv-
ice have been added to G-E’s produe-
tion. The tubes are designated the 5749,
5750, 5725, 5726, and 5686. The heater
construction of these tubes is designed
to withstand many thousand cycles of
intermittent operation.

The 5749, a miniature remote-cutoff
pentode, is used as an r.f. and i.f. am-
plifier. The tube has low grid-plate
capacitance and under typical operat-
ing conditions has a transconductance
of 4,400 pmhos with a plate current of
11 ma.

The 5750, a miniature pentagrid con-
verter, is used as a combined oscillator
and mixer in superheterodyne receivers.
It has a conversion transconductance
of 475 pmhos.

The 5725 is a miniature semiremote-
cutoff pentode. It is used in gated and
gain-controlled amplifiers, and delay
and mixer circuits. The main feature
is that the control and suppressor grids
can be used as independent control
elements.

The 5726, a miniature twin-diode,
may be used as an AM-FM detector,
a.v.c. rectifier, and low-current power
rectifier. The tube has high perveance.
Since the heaters for the two diode sec-
tions are in series, a heater failure
makes both sections inoperative.

The 5686, a miniature pentode power
amplifier is used as a class-A audio
power amplifier or class-C r.f. power
amplifier up to 160 me. There are mul-
tiple leads on the cathode and screen
grid to facilitate r.f. bypassing at high
frequencies. A useful power output of
5.25 watts at 125 mc or a class-A audio
power output of 2.7 watts can be
obtained.

Two transistors, two germanium di-
odes built to joint Army-Navy speci-
fications, and a germanium quad are
also announced by G-E.

The transistors, types SX-4A and Z-2,
use a metal case with two silver-plated
phosphor bronze connecting pins. Each
type SX-4A unit is checked for power
gain of between 13 and 20 db with 0.1-
volt input at 5 ke. Maximum ratings
are: emitter d.c. current, 1 ma; collec-
tor d.c. current, 2 ma; and emitter
r.m.s. signal, 0.3 volt. The Z-2 units are
checked for characteristics suitable for
trigger circuits.

The two germanium diodes built to
JAN specifications are types 1N69 and
1IN70. Both feature rugged mechanical
construction for either solder or clip-in
mounting.

The 1N69 has a continuous reverse
working voltage of 60, peak current of
126 ma, average current of 40 ma,
surge current of 400 ma, and maximum
operating temperature of 70° C.

The 1IN70 diode has a continuous
working voltage of 100, peak current
of 90 ma, average current of 30 ma,
surge current of 350 ma, and maximum
operating temperature of 70° C.

The G-E quad, type G-9, is a com-
bination of specially selected germani-
um diodes with matched characteristics.
The diodes are hermetically sealed in a
compact metal radio tube shell with
standard octal base.

www.americanradiohistorv.com

BUFFALO RADIO SUPPLY

219-221 Genesee St., Dept. RE 9
Buffalo 3, N. Y.

SOLMED DIPOLT WITH afsLECTOR
Latest maodel fan type con-
ical wilh reflectors. Better
on every channel, but su-
periority is most terrific
on higher channels. A year
ago we advertised an an-
tenna that sold for over
$100.00. This antenna is
hotter. $4 7S each. In lots
o 10—%$4

Order No. 8491
Hignest qual.ty telescoping folded dipole rooftop type
antenna with all the features usually expected in such
an antenna, including use as dipole and reflector, and
in addition a mounting bracket provided so that the
antenna can be installed in any window in two minutes
or less. Any slight loss in gain because of the reduction
from rooftop height is more than compensated by the
ability to orient the antenna instantly by opening the

window and adjusting for maximum signal strength.
Moununz bar can be installed horizontally or verti-
cally in window frame or even betwecn attic rafters,
whichever is most conveni-
ent. Your cost $7.00. With

Full size folded dipole
with reflector and mast.
Stand-off insulators in-
cluded. $4.75 complete.
$40.00 per dozen.
Order No. 6430.

high frequency attachment
for channels 7 to 13 $9.00.
Either type 100, less in
dozen_lots.
“RT 17117
RT1711 Brand New 12 Tube, 110 Volt Receiver-

Indicator-Oscilloscope complete with all tubes and
power s ly. Has telescoping hood over scope tube,
which is equipped with a detachable calibrated screen.
Has centering and amplitude controls and two video
inbuts, A natural for teleyision ov radio service. $39.95

"DRILLMASTER"
ELECTRIC DRILL

Pistol Grip electric drill, ideal for
hobbyists. Complete with sander,
buffers, grinding wheels, ete. $9.95
LINE F.LTERS—Each unit contains two 4 Mfd. oil
filled condensers and a high tnductance 50 Amp choke
in fully shielded case, Suitable heavy current con-
nectors are provided to attach to the input and outpul
connectors at each end of the filter from your input and
output wires, A filter with innumerable uses on oil
burners, refrlgeralors boats, automobiles and where-
ever noise is to be suppressed ur interference abol-
ished. A $17.00 value for $2.9.

SIGNAL GENERATOR
Genuine Laboratory-type precision signal generator.
Manufactured and sold for $68.00 each in large quanti-
ties during the war by Northeastern Kngineering Corp.,
one of the top manufacturers of electronic equipment
for the U.S. Govt. Five fundamental bands starting at
150 KC. Strong harmonics up to 120 MC. Five step
ladder type attenuator as well as potentiometer output
control. Regular 100 ecycle audio
oscillator using vacuum tube. not 8
cheap neon sawtooth audio oscillator.
Audio output separately avallable
externally. Welght without packing
material 16 lbs. which should show
what a world of difference exists
between this signal generator and
the ordinary cheap oscillator used
by the average serviceman. Com-
plete with fused plug and coaxial
output lead, Super Special $3R.7TR

COMPRESSED AIR
INSTANTLY

A

Portable Air Compressor and stor-

age tank. Ruggedly built of best
materials using lifetime lubricated
ballbearin® on connecting rod and
oil impregnated main bearing on
shaft. Unusual desh.‘:n forever elim-
inates valve trou most
common fault in air compressnrs
PATENTED unique air intake svs-
tem increases efficiency tremen-
dously over other compressors so
that ‘air output is much greater

were
deliver approximately 3500 cu.
inches of air per minute at main-
tained pressure of 30 Ibs. or will Inflate a 90 Ib.
truck tire in less than one minute. Comes complete
with 100 Ib. guage, although finger-tip adjustment
allows setting of output pressure at any value, which
will automatically be maintained. Works from anv
14 H. P. motor. Useful for spraving paints or
lacquers, disinfectants, insecticides, annealing or braz-
ing with natural gas, inflating tires etc. Price $14.50
postage prepaid anywhere in the U.S. Efficient. com-
Dletelv adjusta\)le syphon type spray fun complete
wi 12 of 100 Ib, tested hose available for only
37 75 wlm nint container. also prepaid.

RT1655
Only 5‘ 495

11 tube crystal controlled superheterodyne receiver that
covers the FM band. The ultra madern circuit uses the
latest types of tubes including 7 miniature 6AJ5's.
Beautiful chassis and aluminum cabinet. Tubes and
diagramn included.

Universal 4 lead broadcast band oscillator
coll (can be converted to 3 lead type hy
addition of jumper). Ten for..... $1.00

WE ARE LOOKING
FOR TUBES

and other surplus. Large

or small quantities. Send

your list for our bid.

We especially want BC654 and
SCR284 components

RADIO-ELECTRONICS for
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Here are great new values from Lafayette

on famous ZE/COL precision instruments & kits

NEW TUBE-TESTER

The brand new professional tube tester and HIGH
merchandiser EICO Service-Engineered for un-

beatable value! PRECISION
Large 414” full-vision meter. Tests conventional
and TV tubes including 9-pin miniatures. New VACUUM
lever-action switches—tests every tube element.
Illuminated “Speedroll Chart’. 2 grid caps. TUBE

Short and open-element tests. Spare socket for

new tubes. Protective overload bulb. Electronic VOLTMETER
rectifier. Handsome 3-color etched rubproof
panel; rugged steel case. 115 v., 60 cycle AC.
1215 x 9% x 414”

Model 625.

factory wired, $44.95

5" PUSH-PULL
OSCILLOSCOPE

Model 221-K,
KIT,
only $23.95

Model 425-K,
KIT,
only $39.95

All-new laboratory-prerision scope gives you all
the extra sensitivity and response for precise serv-
icing of TV, FM & AM receivers.

Push-pull undistorted vertical and horizontal ampli-
fiers. Boosted sensitivity .05 to .1 rms volts/inch.
Useful to 2.5 MC. TV-type multivibrator sweep
cireuits, 15 eps — 75 KC. Z-axis intensity modula-
tion feature. Dual positioning controls move trace
anywhere on screen. Complete with 2-6J5, 3-6SN7, =
2-5Y3, 5BP1 CRT. Handsome 3-color etched rub- - guaranteed performance. Sturdy port-
proof panel; rugged steel case. 115 v,, 60 cycle Model 625-K, KIT, able steel case with etched rubproof
AC. 8% x 17 x 13”.Model 425, factory wired, §69.95 = only $29.95 panel.. Will measure up to 30,000 v. and
200 Mec. when used with our HVP4 or
P-75 probes. 110-130 v. AC 50-60 cycle.

HIGH VOLTAGE PROBE '“é;;iﬁ)m Size: 9.7/16" x 6” x 5”.

Model 221. factory wired, $49.95

Tops in workbench versatility — 15 dif-
ferent ranges! AC and DC ranges: 0/5/
10/100/500/1000 volts. Electronic ohm-
meter ranges from .2 ohms to 1000 megs
in 5 steps. New features include Zero
Center for TV discriminator alignment,
26 Meg. DC inpui impedance. Accurate,
4%” meter cannot burn out. Double
triode balanced bridge circuit assures

A new professional EICO-engineered HV probe carefully
designed and insulated for extra safety and versatility.

Extends range of VIVMs and voltmeters up to 30,000 NEW S——
volts. Lucite head. Large flashguards. Multi-layer pro- e W
cessed handle. Complete with interchangeable ceramic mul- TV-FM )

tiplier to match your instrument. Model HVP-1, only $6.95. SWEEP o

NEW SIGNAL GENERATOR SIGNAL

Yor FM, AM alignment and to

provide TV marker frequencies. GENERATOR
Highly stable Hartley oscilla-
tor has range of 150 ke, to 102

me. with fundamentals to 34 , g L% o Q

me. Colpitts audio oscillator

supplies pure 400 cycle sine y )J
wave voltage for modulation. --
Vernier Tuning Condenser. Use ® Crystal marker oscillator with vari-
i audio oscillator voltage to test able amplitude. ® Covers all TV and
e distortion in audio equipment, FM alignment frequencies between 500
AM-FM-TV bridge measurements, etc. ke. and 228 me. ® Sweepwidth variable
Model 320-K, KIT, only $19.95 from 0-30 me. with mechanical inductive
SIGNAL GENERATOR | ') 320, factory wired, $29.95 S\Hem ¢ Extremely Widfe sweepwit}itth
A loboratory-precision generator EICO IS oM |, e allows gain comparison of adjacent RI"
Service-Engineered with 1% occuracy. t};](‘)us::md d?i(::esln:“(‘;:;.ml‘a‘;::d 3‘:} VOLT-OHM TV Channels. ® Provides for injection
Extremely stable, frequency 75 KC — | meter, beautifully etched panel. A MILLIAMMETER of external signal-generator marker. ®

Phasing control included. ® Large, easy-

150 MC in 7 calibrated ranges. Illumi- | perfect kit for beginners. Simple to Complete Pocket Kit to-read dial is directly calibrated in fre-

nated hairline vernier tuning. VR sta- assemble. Ranges: DC-0/5/50/250

bilized line supply. 400-eycle pure sine | /500/2500 volts. AC—0/10/100/500/ sy, . % Broaies * il TRICILY SordCTecr
e with S S50 o dan: | 1000 ot Dot - /1071007500, | o 0 Ry | 3, Somes comple with all ties G

Tube complement: 6X5, 717, 6C4, VR~ 1000 v. DC Ma. — 0/1/10. DC Amps.
150. Handsome 3-color etched rubproof 0/1/10. 0hmme(er—0/500/100.000
panel; rugged steel case. 115 v., 60 ohms/0/1 meg. DB meter — 8 to

types): 6X5GT, 12AU7, two 6C4’s.
Crystal not included. 10”7 x 8” x 63,”.
5 Me. Crystals available each $3.95.

cyele AC. 12 x 13 x 77, + 55 Db.
Model 315-K, KIT, only $39.95 Model 511-K, KIT, only $14.95 Model 360-K, KIT, only $29.95
Model 315, factory wired. $59.95 Model 511, factory wired, $17.95 Model 360, factory wired, $39.95

L 1 1 1 J ¢ 1 & 1 1 1 /|
LAF f\\ ETTE RADIO 100 Sixth Avenue, 13. N. Y.
(Hadio Wire Television lac)

Please send me the following EICO instruments:
E RA D I o I (List Model Number as shown in ad)..............

A double-guarantee covers every Eico unit — the RD
manvfacturer's and Lafayette’s. Send your order 0

now — shipment will be made within 24 hours.

send all mail orders to New York please. & -
NEW YORK, N. Y. NEWARK, N. J. BOSTON, MASS. l Ve
— 100 SIXTH AVE. |1 24 CENTRALAVE. I 110 FEDERAL ST. [~  Address...
WAlker 5-8883 ‘ MArket 2-1661 HUbbard 2-7850 l City. . b e B ...Zone. .. State .
---------------

SEPTEMBER, 1950
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TELEKIT
PRICES
START

49.3%

AT LESS TUBES

R

S

O R

Jobbers: Write forConfidential PriceInformation

16 BR Telekit
$79.95 Less
Tubes

Now you can build *;
your own rectangu-
lar black tube TV
set! This exciting
new Telekit has a ™
big 160 inch screen
from a non-glare
rectanguiar  black
tube. The entire set
is engineered for .
simplicity, and has new 70% deflection, with
video tube mounted directly on chassis. Brightness
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 solderm? iron.
The tuning unit and hi-voltage supply are tactory
wired and assembled for you. A big 54 page illus-
trated instruction book guides you through easy
assembly. Satisfactory performance is guaranteed
by our Telekit Factory Service Plan and warranty.
Write 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- or 12/~ ¢
inchsetat apricefar
below comparabie
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. thsfccfory
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 TV set. NOT A KIT. Completely assembled
with tubes.

Write for FREE catalogue listing Telekits. cabinets,
boosters and television accessories.

TELE

tubeg, anfennag,

IT

ELECTRO-TECHNICAL INDUSTRIES

1432 N. BROAD 5T. oeri.E PRILADELPHIA 21 PR

Radio-Electronic Circuits——

AUTOMATIC GAIN AND BANDWIDTH FOR VIDEO I.F.

A circuit which automatically ad-
justs gain and bandwidth to compen-
sate partially for differing signal
strengths is featured in the new Philco
model 1836 television receiver. As de-
scribed by Phileo’s service manager
John Pell to the recent Phileo Service
Managers’ Convention in Philadelphia,
electronic effects in the i.f. tubes tune
circuits in such a way as to increase or
decrease the “stagger” of the i.f. sec-
tion. With circuits widely staggered,
bandwidth is wide and gain lower.
Tuning them more closely to the same
frequency reduces the bandwidth and
increases the gain.

A 12-upf capacitor between the grid
and the unbypassed cathode resistor
of the second i.f. produces what Service
Manager Pell called a “reverse Miller
effect” in which the capacitive react-

ISTIF

2NDIF

ance of the second i.f. grid circuit
varies with grid bias. As this ecapaci-
tance is connected across the inductor
in the plate lead of the preceding tube,
it varies its resonant frequency from
25.5 me at high signal levels to 26.6
(the video i.f.) at low signal levels, its
effective capacitance being controlled
by the grid bias set by the a.g.c. The
result is that the response at 26.6 mc
varies from 35% at high signal levels
to about 80% at low signal levels.

By leaving the cathode resistor out
of the third i.f. stage, the tube acts as
a small variable capacitive reactance,
tuning the 23-mc trap in the plate cir-
cuit of the second i.f. down toward
22.1 me as the a.g.c. voltage decreases.
Thus sound as well as the picture
response is brought up as signal
strength falls off.

R0 FF 100 To 4TH IF GAI

)
6CB6(3) 1 5.6K
'
TO CONV L
Ul
TRANS, AGC, : 2
ETC. 1
w | 3T
.0 \ZZ.ZSMC
32 470
<D
3 FAN Bt
3 VWA——~
S AAA .
T0 AGC SOURCH
L &=
+ - 1500 = fOuf
=4 T

CAPACITORS GIVEN IN uuf UNLESS NOTED K=1000

RECEIVER AS MODULATION CHECKER

Many circuits and gadgets have been
developed to enable radio operators to
measure percent modulation on their
transmitters, but little has been done
to enable operators or SWL’s to check
the modulation on received signals.
G8LO described a method of adapting
the receiver for checking modulation
of received signals in Short Wave

47K 300 put

3 @ff;:'fﬁu

LAST IF

tion. The author used a 1%-inch C-R
tube which is similar to a 913. Fig. 2 is
an experimental circuit which uses a
913. The circuit is arranged so operat-
ing voltages can be taken from the
receiver. Be sure that adding this tube
does not overload the power supply.

The heater and cathode of the 913
being at 100 volts when a 600-volt sup-

'I|' PWR AMPL
— 1 +
C-R 500K "m
i +

Fig. 1—Basic circuit for C-R tube hookup to check modulation at receiver.

Magazine (London). The basie circuit
is shown in Fig. 1.

The plates of a small C-R tube are
connected between the plates of the
last i.f. and power amplifiers to de-
velop a conventional modulation trape-
zoid. Tuned circuit C1-L1 tunes to the
receiver’s i.f. and peaks the r.f. volt-
age to provide sufficient vertical deflec-

ply is used, a separate filament trans-
former (6.3 volts at 0.6 amp or more)
should be used. L1 and C1 may be one
winding of an i.f. transformer having
the same i.f. as the receiver. Touch up
the alignment of the last i.f. trans-
former after the adapter has been
connected. The shell of the 913 is hot.
Watch it.

01/2KV 47K LAST IF
e AAM— “E %
' T
L @ 8+
300-800V = SZIRY PWR AMPL
1L
o G
25+100V 300K
» : 1 B+

Fig. 2—Circuit for using a 913. The voltages are taken from the receiver.

wWWwWWw.americanradiohistorv.com
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TV=-RADIO SERVICEMEN

Here are 2 Big Ways Federal Helps
You Make More Profits . . . and Keep Them!

Lead-in installations and
replacements that save
’FREE’’ Service Calls

~IN HIGH AND LOW NOISE LEVEL AREAS

Federal’s K-1046 and K-111-300-ohm lead-in cables—are your

Federal is answers to the problem of keeping service calls down and TV
America's installation profits UP. K-1046, for low noise level conditions, is
leading man- insulated with amazingly durable “silver” polyethylene . . . pro-
ufacturer of viding 309% more service life . . . plus numerous inherent features.
solid dielec- K-111 is tops in noisy areas . . . minimizing noise, snow and ghosts
tric coaxial due to transmission line pick-up. Pictures are clearer, brighter,

cables! steadier . .. all the time!

K-1046 K-111

Every year, more and more mil-
lions of Federal selenium rec-
tifiers are being installed in
AC-DC, portable, table and con-
sole radios and TV receivers!

OVER 10,000,000 FEDERAL
SELENIUM RECTIFIERS NOW
IN SETS OF LEADING MAKERS

For servicemen everywhere this means
a new and important replacement mar-
ket . .. a steadily growing source of extra
income!

Be ready for this new profit opportu-
nity by being ready to replace selenium
rectifiers with Federal ... the original
miniature selenium rectifier. Federal has
the industry’s most complete line!

FEDERAL SELENIUM RECTIFIERS X
for Replacement in TV and Radio sets

FTR-1023

Check your stock now—and call your distributor for Federal TV lead-in cables

and Federal miniature selenium rectifiers. It pays to install the best!

SEPTEMBER., 1950

SELENIUM and INTELIN DIVISION, 100 Kingsland Road, Clifton, New Jersey

In Canada: Federal Eleciric Manufacturing Company, Ltd., Montreal, P. Q.
Export Distributors: International Standard Electric Corp., 67 Broad St.,N.Y.

wWWwWWw.americanradiohistorv.com
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B “ Y " ow ' WHILE PRICES ARE LOW-
STOCKS COMPLETE

CONCORD FM-AM CHASSIS
PECIAL!
. with BUILT-IN PRE-AMP

A terrific value inan AM-FM chassis withbuilt-in pre-amp. Its 10-watt,
true fidelity audio system gives better reproduction than many of the
highest priced radios. Either you like it or we'll refund your money at
any time within 30 days of purchase date. Features include: Pre-amp for
GE and other variable reluctance pickups; high and low impedance phono
inputs; fu)l range tone control; two cabinet antennas - loop antenna for
AM and folded dipole for FM; 10-watt push-pull beam-power audio out-

s q' put; and mike input for PA. Tube complement: 6BA6, TF8, TAHT, TAS6,
TF7, 7Q7, 6SH7, 6AT6, 6SC7, (2)7C5, and a 5Y3- GT rectifier. Fre-
\A\. q;gncy rangg 88-108 mc on FM and 550 to 1700 kc on AM. Operates on

105-125 V, 60 cycle AC only. Chassis size: 9x13x9-1/4",

0 paY FREE L 1-12177-- Shpg. wt. 25 1D5. wuurrurnnernnrerennnrennnns 59'50
22-192997 Hi-fidelity, heavy duty 12" PM speaker for above .... 5.95

PRICES SLASHED &6B% on FAMOUS MAKE AUTO ANTENMNAS
4

Model 4553 - Fig. A. An all purpose 96" 3 section side cowl antenna. Made of
triple-chrome-plated brass with bakelite insulators, rattle-proof. Complete with
36" Hi-Q low loss cable which has inner polyethylene insulation with vinylite jacket
for protection against oil, carbon, and water. List $5.45 " 79
99-9699J Your Cost. Each...... $1.98. Lots of Three, Each. ...

[
| Model 4566 - Same as above except is 65" long. List $4.45. " 39 1 ' ;

99-9698] Your Cost, Each.._... $1.49. Lots of Three, Each. ...

Model 4801 - Fig. B. The popular Uni-Mount Antenna. Fits all types of cars ~ old
and new. Mounted under the hood. No drilling of holes in car body. Rustproof,
ly triple-chrome-plated. 60" high. With 36" cable as above. List $4.45. 9
)/, |} 99-9694] Your Cost, Each..,...$1.49. Lots of Three, Each, ] 3

,_-:\'_ Model 4541 - Fig. C. The latest swivel antenna. For conves or flat surfaces of
every type car. Triple-chrome-plated, rustproof. Bakelite insulafors. 62' hgh,

Has 48" cable as above. List $5.25 "

B 99-9697J Your Cost, Each. . ..,. $1.89. Lots of Three, Each. .., 75

C

FAMOUS CONCORD MUSIC LOVERS AMPLIFIER

Especially designed by Concordengineers togive the newcomer to high-fidel-
ity listening an laexpensive yet good quality unit. The normal rated output of
this fine amp is 8 watts (with harmonic distortion of only 2%). Has three in-
puts: magnetic cartridge, crystal cartridge, and radio tuner; bulit-in pre-
amp for variable reluctance pickup; separate bass and treble tone controls
with flat position - bass control gives 10 DB boost, treble gives 12 DB boost
and 14 DB attenuation. Frequency response at rated output 40 to 15,000 cps
\.OW-\’R\CE + 1 DB, Tubes: (2)6V6, 6SL7, 6SC7, and 6X5 rectifier. Operates on 117V,
60 cycle AC. Attractively finished in brown hammerloid. Size: 10-1/2 x 6 x

$90Q50 i ST 29.50

PHOTO ELECTRIC
CELL

= “ Just Arrived! Big
= > Shipment of Selenium
photo electric cells. Rated at 500 mi-
croamperes per lumen. These cells
generate one-fourth volt in bright sun-
light - batteries are not needed. Can be
used in photo exposure meters and in
colorimeters having sensitive relays.

M Tone Arm with Variable

Reluctance Pickup

$ 4 This tone arm for LP records withthe new
variable reluctance cartridge lists at

$15, 85, but it's yours fora price less than

the cost of the cartridge alone. Made by a famous national
manufacturer. Plays both 10" and 12" records. Gives wide
range response. Lightweight construction, smooth lateral
movement, newly designed vertical pivot, and sapphire sty-
;\;:l:o;'xixglln;o}'o ‘ﬂ:blﬁanga::ord wear. Easy ta install. Com- There are hundreds of other exciting
99-8013] With LP Cartridge and Replaceable Stylus. . $4. 45 uses for these cells. Stock-up now at

N our low price.
99-80141 As above with Standard Cartridge ....... 8495 | R 95

FREE CONCORD RADIO

BIG CATALOG

Mall Qrder Conter and Showroom
JAM PACKED WITH VALUES 01 W. Jocksan Blvd,, Chicage 7,

il
Let it be your guide to Brwnch Shawriam: !d!-F_hlrn!l u..-‘: Ga
GREATER SAVINGS bdad Ll B T R X L K X R T
] CONCORD RADIO CORP. Dept. J J.50
' 901 W. Jackson Blvd., Chicago 7, lil.
O Enclosed $......c.ooovvniiiinniiiiinens (Include shipping charge.
Any excess will be refunded.) Rush me the following equipment:

O Send FREE latest Catalog & Bargain Bulletin.

- - -]

www.americanradiohistorv.com

H.V. METER ADAPTER

Most TV vreceiver manufacturers
warn the service technician not to at-
tempt to measure the pulse voltages on
the plates of the horizontal output and
high-voltage rectifier tubes. I some-
times find it expedient to do this to
check the condition of the high-voltage
transformer. For this purpose I use a
v.t.v.m. adapter constructed as shown
in the diagram.

TO 1B3-GT' OR 6866-G PLATES

TO CHASSIS

10KV o T 15V

+ T
TO HV METER PB SW-HV INSULATION

The 1B3-GT, battery, and filter
capacitor should be mounted in a
wooden or plastic box to prevent leak-
age. The push-button switch should be
insulated for high voltage. The volt-
meter should have a sensitivity of at
least 20,600 ohms per volt. Its range
should be high enough to measure the
normal anode voltage on the C-R tube.
—H. Ackerman

TONE CONTROL CIRCUIT

This tone control is a modification of
one which was used in some prewar
Airline receivers. I like it so much that
I have installed it in several amplifiers
and receivers. It consists of separate
high- and low-pass filters which work
into the grids of the triodes of a 6SL7-
GT mixer tube.

T0 6507,6F5, 6507, ETC
.—:b =) GSL27-GT "
. 0l
‘ 50‘»(g..oosxsoov
r 1ok NEXT STAGE OR
N % ouTeiT TUBE
BLE} 3
:{'f
T 50,
RIg 22K
<
- %
27450V 4 <
> =
"/ 3KZ | Sk
‘P
$ 220k
¢ .
5 4 +250v
————
200K BASS .
< T : Zn‘(tq:az
¥l
'AVA'
- <.

O = <LK .1,:50/25\/

U 5.

Resistor R1 determines the amount
of mid-range frequencies which are
passed when the bass and treble con-
trols are turned down. R2 may be as
high as 68,000 ohms or may be left out
of the circuit entirely. If it is left out,
bass notes will override the highs on
an average recording. If it is 68,000
ohms, the high will predominate.
Values shown for these resistors meet
my requirements. Experiment with
other values if you wish.

Do not try to leave the 6SL7-GT out
of the circuit. It is needed to compen-
sate for losses in the : tone-éorntrol
networks.—James Charles Soukup

RADIO-ELECTRONICS for
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Mounting Bell’s new microwave
lens in a horn-lens antenna.
Other blocks will complete the lens.

ikl

A focus on better, low-cost telephone service

In the new microwave radio relay system be-
tween New York and Chicago, giant lenses
shape and aim the wave energy as a search-
light aims a light beam.

Reasoning from the action of molecules in
a glass lens which focuses light waves, Bell
Laboratories scientists focus a broad band
of microwaves by means of an array of metal
strips. To support the strips these scientists
embedded them in foam plastic which is
virtually transparent to microwaves. Rigid
and light in weight, the plastic is easily
mounted on relay towers.

SEPTEMBER, 1950

This unique lens receives waves from a
wave guide at the back of the horn. As they
pass across the strips, the waves are bent in-
ward, or focused to form a beam like a spot-
light. A similar antenna at the next relay sta-
tion receives the waves and directs them into a
wave guide for transmission to amplifiers.

This new lens will help to carry still more
television and telephone service over longer
distances by microwaves. It’s another ex-
ample of the Bell Telephone Laboratories
research which makes your telephone service
grow bigger in value while the cost stays low.

www americanradiohistorv com
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Laboratory mcodel of the new
lens. 4 similar arrangement of
metal strips is concealed in the
foam plastie Hocks in the lnrge
picture.

BELL TELEPHONE LABORATORIES

Working continually to keep your telephone service big in value and low in cast.
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Try This One
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SERVICEMEN!
We'll Prove You'll Save
Time & Earn More with

PHOTO

FACT!

we'll set;d you absolutely

RE

any PHOTOFACT Folder

listed in the Photofact Cumulative Index

NOW—learn for yourself—at our expense—
how PHOTOFACT makes your service work
quicker, easier, more profitable! Examine an
actual PHoOTOFACT Folder. Use it. You'll learn
first-hand why this indispensable service data
is used daily by over 35,000 successful service
technicians. You’ll discover quickly that no
other service gives you PHOTOFACT’S out-
standing advantages: completeness, accuracy,
uniformity and ease-of-use at the lowest cost
to you! PHOTOFACT alone is the only radio
service data prepared from laboratory analy-
sis of the actual equipment. Nothing in the
field equals PHOTOFACT. Know the facts—get
your FrREE Folder now. Examine it—use it—
compare it—learn why no modern service

shop can afford to be without PHOTOFACT!

MOTE: This FREE offer is limiled to Service

Technicians. Aftach cavpon belaw to your

letterhead and mention the nome of your
jobber. If you hove no letterhead, send coy-

pon te your jobbar. Experimantars and
others may obloin the Pholofoct Folder by
ramliiting amount shewn balow,

HOWARD W. SAMS & CO .+ INC.
2201 E. 46th St., Indianapolis 5, Ind.

[[] Send FREE Photofact Cumulative Index
[ Send Full Easy-Pay Details

I am a Service Technician:
[] Send FREE Folder for set model........

1 am an Experimenter: Enclosed $.......
[[] Send Folder for set model.............
TY—$1.00; Record Changer or Comm. Receiver—175¢; AM/FM—50¢

City.ooveivnnonn, Zone. ...

- o > s o s o e e e o e e e )

REPAIRING A.C.-D.C. SETS

If you live in an area where the line
voltage is unusually high, a.c.-d.c. sets
will probably have frequent tube burn- |
outs. To reduce trouble from this
source replace the output or rectifier
tubes with equivalent higher-voltage
heater types. A 45Z5-GT can be used,
for instance, as a replacement for a
35Z5-GT or a 50L6-GT can be used to
replace a 35L6-GT.

If the line voltage is too low, reverse
the procedure.—Jacodb Dubinsky, W2-
LVR

(Note the tube substitution and the
reason for it on a service tag and glue
it to the back of the set. This informa-
tion may prove useful to you and to
other technicians who may have to serv- |
ice the receiver in the future.—Editor) ’

CORD AND ANTENNA REEL |

Many radio sets use a hank antenna
which must be unrolled when the set is
in use. When the set is moved the an-
tenna and line cord always seem to get
entangled. To simplify the moving job
both antenna and cord are usually
rolled up into a ball and shoved into
the rear of the set. Straightening out
the resulting mess is like trying to un-
scramble an egg. Try making a rear
cover of heavy cardboard or plywood
with two small reels cut out as part of
the design. The antenna and cord can
then be wound up separately and kept
apart. The drawing shows how it is
done.—Robert P. Balin

LINE COFiD REEL \

T ReeL
\
HANDY DIAL STRINGING TOOLS |

A number of gadgets have been |
devised as aids to dial stringing; how-
ever, we find that more than one such
instrument is needed for working in
close places which cannot be reached

with the fingers alone or with the ordi- |

nary tools found in a workshop.

The three instruments shown in the
drawings have been evolved by con-
stant usage. Made of stiff wire, bent to
shape and fitted into wooden handles,
they are just the tools needed during
most dial-stringing operations.—Forrest
Rand

www.americanradiohistorv.com

ONE OF AMERICAS -
GREAT ELECTRONICS STORES

SMASHING REDUCTION

PHILCO R.F.
SIGNAL GENERATOR
MODEL 7070

Designed for preeision align-
ment and many other tests. Max.
frequency stability, ample out-
put. portable.

6C4 RF ose.—% of 7F8 cath-
ode follower—12 of 7F8 audio
use,,—86X5GT reet. Six bands of
RF_ from 100 KC to 110 MC.
ALL FUNDAMENTAL.

C'alibration accurate to within 1% of scale. Comnlete
with shielded output lead and instruction book.

110 V. 60 c)cchAC only. 20 lbs. $39.95

$185.00 value for only
SCOOP VALUE
5 WATT AUDIO
AMPLIFIER

Complete with speaker
and 3 tuhes. Hi-imped-
ance output for XTAL
5 mike or Phono-Pickup.
Volume and tone con-
trols.

]

wl .nmn]

3 W, amplif. with 3" speaker

¥ame as ahove with 8” speaker

TINIEST V.O.M.
IN THE WORLD

NTAGARA excluslvely preum: the “*Universal Baby
Tester.”” measuring 3%” x 218” x 15%”!!! Contains 2
sensitive 0-240 nu(roanmleter with the following ranges.
* 0-15 V AC or DC e 0-750V AC or DC
® 0-150V AC or DC * 0-150 DC MA.
* 0-100,000 ohms

Ohms adjust and DC-AC-OHMS gwitch.
1 pair test leads.
Fully guaranteed.

Includes
Will fit into your watch pocket.

o N $8.95
+5%°  poEs vour
TV SET
1 aleOOP DROOP FROM
J| 4P  InTERFERENCE
BLOOP?.

Danish interference with Niagara’s Hi-pass filter!

IPositive protection against interference from amateur
transmitters, diathermy. and ail other devices generat-
ing radio frequency interference below 40" MCS. De-
signed for 300 ohm leadin. No loss in brightness or
clarity. Available built up or in- easy to assemble kit
form. Complete instructions and test report included.

Hi-pass Kit ... i i irninans $1.95
Wired and tested ................ $2.95
plus 15¢ postage and handling in USA,
Money back if not satisfied.
o L) Pho

v " - ~Jp - e ne
Frblair K die pely (Pors: Disky s,

o 2.34

100 Crcenmwich Servaty Miw Yark 8, M. ¥,

RADIO-ELECTRONICS for



www.americanradiohistory.com

RESISTOR WATTAGE CHART

Economical construction of electronic
equipment requires that resistors have
a minimum, but adequate, wattage
rating. Determining the power dissi-
pated in a resistor is simple, but can
be laborious when calculations must be
made for each resistor in the circuit.

To avoid future calculations of this
kind, I prepared this chart which shows
the wattage of resistors when the cur-
rent through them is known. The cur-
rent and resistance ranges are 2 to 60
ma and 100 ohms to 1 megohm, respec-
tively. The resistance values are in the
left-hand column and the current in
milliamperes is across the top, Watt-
age ratings are found at the intersec-
tions of the resistance and current col-
umns. Wattages are adequate and the
safety factor runs as high as 207 .

| RESISTOR WATTAGE CHART
Ruinance] Current (ma.)
(ohms) | 2 (& | 6 | 9 14 | 20 | 28| 40 | 60
100 I % | %
250 ' 15| % 1
500 % 1| 2
1K 1% 1 2|58
25K | 3% 12 5|10
5K | | 1 2 10 | 20
10K 1| 2| 5/10|2
25K | 12| 5(10]|20
50K 1] 2|5|w0|=|
100K 2| 8|w0fa]|"| |
250K 1] 511020 |
500K 21102
| meg. 5120 |

If the resistance is not given on the
chart, use the next larger values of re-
sistance and current.—Renneth Fors-
berg

(The chart is correct for use with

Try This One

carbon resistors; for wire-wound re-
sistors it will be safer to double the
wattage rating shown.—Editor) |

HOME MADE FM ANTENNA

The FM antenna shown in the draw-

2 x 4 hardwood and the lower sections
of two telescoping auto antennas. The
center of the wooden block is drilled or

—20-174

ings was constructed from a piece of*

SCRW TO HOLD ANT

72 n RIBBON
OR COAX

MATERIAL:2'X4 HARDWOOD MOUNTING HOLES |

sawed out for connecting the 72-ohm
ribbon line or coax. The transmission
line can be anchored to the block to
prevent strain on the soldered connec-
tions at the dipole—Ray Lawrence

DIAL STRINGING AID

Use small strips of Scotch tape to
hold dial strings on pulleys when re-
stringing elaborate dial drive mecha-
nisms. They will prevent the string
from jumping off the pulleys before the
tension is applied by the springs.

The tape is also useful in holding
the strings in place while the springs
are being adjusted for greater tension.
This eliminates a complete restringing
job.—Manuel E. Silva

BC-1206 RECEIVER

Setchel Carlgon Heceiver, § Tubes, tunes 200-100 KC.
IJteceives aircraft beam signals and weather bhand; also
can be used as s Lazy Q Der. Normally operates 24 V.
¢, Complete with luhels and ins\l;u‘rllnns‘s(%rs 110 Volt
60 cycle operation. Prices: NEW: .95,
LIKE NEW .. 55'95
Conversion Kit of Farts for 110 Volt operation... $3.95
BLOWER 115 Volt 80 cycle Blower, approx. 100 Cublc

Ft. Dis. 3% " intake, 2* outlet. Motor size:
314" x 3". 1525 RI’M. Complete with mounting bracket.
Gost. surplus. Brand New and Boxed. Orders7 95
No. RE-3604 O

FAN OR BLOWER MOTOR—I110 Volts. 1550 RPM.
Motor size: 3 x 3", Shaft size: 3/16" x 17 ... ... $3.95
AC ELECTRIC MOTOR—110 V. 60 cycle ball besring
motor, spprox. 3500 RPM, 1/25 HI’, 8haft size: 3/16"
x %~ Motor slze: 7° x 47. Ideal for models, fans, etc.
Converted from Gost. surplus. Only

BC.223 TRANSMITTER and SPARE PARTS

30 Watt Transmitter with crystal or MO_control on
four pre-selected channels, 2000 to 5250 KC., by use

of three plug-in colls. Five Tubes: two 801 & three
46. With TU-17 Tuning Unit 2000 to 3000 s‘, ,s
KC, and Cable, less mtg. Used:............... 0

OPERATING MANUAL for BC-223.. .$2.00

SPARE TUBE KIT for BC-223—Contal
in metal box. Price...
TUNING UNITS: TU-17 .; TC-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 Voit 150
MA. Price NEW: $9.95
MOUNTING for PE.125 1.50
SPARE VIBRATOR & TUBE KIT. For PE-125—
('ontains 2 spare tubes, 2 spare vibrators and fuses
in metsl box. Price......... 6000000000 5 ..$4.95
CABLE only—Transmitter to Power Supply 1.75

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. st .6
amps; 6.3 V.A.C. at .8 amps. Designed for Army Surplus
receivers. No. RE-109 ........ . .$3.50
NEW CHOKE—CASEO: 13 Henries at 250 MA. filter
choke, 1500 V. tnsulation. No. RE-121......... .. $4.95

TRANSFORMERS—110 Voit 60 cyc|
Sec. 12 V. 1 amp...8$1.50  Seec,

Sec, 36 V. 2.5 amps’ 295  Sec. 24 V. 4% amp
Sec. 14-14 0r 28 V. 7% or 15 amps.. ...

5 spare tubes
...34.95
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COMMAND RECEIVERS:
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R

AN IMPORTANT NEW

PHOTOFACT BOOK!

{ sounp TECHNICIANS
# ! AUDIO ENGINEERS
| CUSTOM BUILDERS

VOLUME TWO

Howard W. Sams’ Post-War

«pUDIO AMPLIFIERS”

Full Analysis of
104 Important

Aum”:;:unm Audio Amplifiers,
| s vrect | 12 Popular Tuners

and Associated
Equipment

Based on Actval
Study of the
Equipment

COMPLETE, AUTHORITATIVE DATA

This new volume continues to fill the large
sustained demand for data on Audio Ampli-
fiers and associated equipment. Invaluable to
public address and sound technicians, audio
engineers, custom installers, BC engineers,
and students. Provides a complete, clear,
uniform analysis of 104 well-known audio
amplifiers and 12 important tuners. Includes
detailed circuit and design data based on
original laboratory examination of the equip-

Address Dept. RE o Prices F.O.B., Lima, Ohio o 25Y%, Deposit on C.O.D.'s » Minimum Order $2.00

FAIR RADIO SALES

NEW:
B(-453—190 to 550 KC $11.95
BC-454—3 to 6 MC ..ol 5.95  $7.95
BC455—6 to 9.1 MC 1 . 895
COMMAND TRANSMITTERS:
BC-457—4 fo 5.3 MC .. N $5.95  $8.95
BC-458—5.3 10 7 M¢ 595 8.95

Y4 RPM ANTENNA
ROTATOR MOTOR

High torque, teverstble motor
—aoperates directly from 110
Volt 60 cycle by use of con-
denser. Light welght. quiet
running. ruggedly built, posi-
tive stop, easily mounted.
Normalily operates from 110 V.
400 cycle. Complete, with in-
—  structlons .. New: $4.95

10 MFD 400 Volt Cond., $1.00; SPST Momentary
S|witch, 35¢; DPDT Momentary Switch. 75c; Resistor,
100 ohm 25 Watt, 50c; 4 Wire Cable, 5¢ per Ft, COM-
PLETE KIT OF PARTS: Motor, Cond., BPST Bwitch.
and Resistor 000 00000060000 30 $5.95
WHIP ANTENNA—MAST BASES, INSULATED:
MP-132—1" heavy coil spring. 2° Insulator. Oversll

fength: 11%". Wt. 2% 1bs. Price . X
MP-22—Spring action direction of bracket. 4° x 67
mounting. PTICE .... .c..ovo.ciotcoriarosenss $2.95
MAST SECTIONS FOR ABOVE BASES:

Tubular eteel, copper coated. palnted. 3 foot sections.
screw-in type, MB-53 can be used t0 make sny length.
M=-52-51-50-49 for taper. Any Section......... 50e Ea.
Sections M8.54 or MS.55 (Larger than MS-53).75¢ Ea.
BAG BG.56 f/carrying 5 mast sections............. 50¢

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 .. 514.95
TRANSFORMER for BC-645-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............. $6.9
CHOKE—I15 Hy. 150 MA. No. RE-646.......... $2.95
PE.101 OYNAMOTOR—I13/28 Volt innut $2.95

CAR SHAVER MOTOR
Use your electric shaver In your car. Dynamotor will
<upply 110-120 Volt DC spprox. 15 Watts from 6 Volt
'C suto battery and will operate most types of AC-In’
shavers. Order No. RE.6250. Price—only $2.00

132 SOUTH MAIN 5T,

OHIO

LIMA,
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ment. All new material, continuing audio
equipment coverage begun in Volume 1 (see
below). Profusely illustrated with hundreds
of photos and diagrams. 368 pages; 84 x 117;

sturdily bound. o 5395

ORDER AA-2.Only. . ... 0o

' VOLUME ONE
Howard W. Sams’ Pest-War
*Audio Amplifiers”

This is the initial volume
covering audio equip-
‘| ment produced after the
"J war, through 1948. Cov-
ers 102 audio amplifiers
and FM tuners, plus data
on important wire and
tape recorders. Includes the products of 29
well-known manufacturers. 352 pages; fully
illustrated; in sturdy binding, 5395
814 x 11”. ORDER AA-). Only. ... ....

ORDER BOTH VOLUMES AND OWN
| A COMPLETE, AUTHORITATIVE SOUND LIBRARY

l HOWARD W. SAMS & (0., INC.

I B2

-
AupI AMPLIFIFRS

9
anpeciaie? rouirar!

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 $....cuueus
enclosed. Send the following books:

! i
! !
! !
! !
! ]
| O AA-2. "Avdio Ampiifiers.” Vol. 2. $3.95 |
‘ O AA-1. "Audio Amplifiers.” Vol. 1. $3.95 :
l NOME, cocaconssstsctoosesssacacocens ’
1 ]
! 1
| |

Address. o vvvvoeccscscsasncacnscsance

CityeesesnsneersssssZOne,.. .State..oe

S S A
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Question Box

80 |

L fideny |
‘\\m\\\ems Wil

TWEETERS

WIDEST SELECTION e BEST
VALUE ¢ HIGHEST QUALITY

SINGLE UNIT TWEETERS

MODELS 4408, 4409—600
CYCLE TYWEETERS: Recom-
mended for highest quality
reproduction systems requir.
ing o low crossover fre.
quency. Cobro shoped horn
results in perfect wide ongile
distribution, Freauency re.
sponse 600 to 15,000 cycles
Model 4408 haondies 6 wotts
ond 4409 25 worts.

MODEL 4407 ADAPTER
MOUNTS 4401 TWEETER
IN ANY 12” CONE UNIT:
Converts ony 12” cone
speoker into 0 wide-ronge ¢o.
oxiol reproducer in o few
minytes. Instollotion is ex.
tremely simple ond results in
o duol speoker occupying Iit-
tle more spoce than the orig-
inol cone speoker. Complete
with 4401 tweeter.

MODEL 4401—~2000 CYCLE
TWEETER: An economical 6
wott unit for converting any
good 10-15” cone specker for
extended response to 15,000

|

cycles. Wide Angle horn,
compact design ond low
price bring excellent high

fidelity well within the popu.
iar price range.

MODEL 4402,
4404: Model 4402 repro-
duces to 15,000 cycles. Cross.
ever at 2000 cps. MHarizontal
diipersion 100°, Vertical 50°
Hondles 12 watts. Compoct
design mounts in ony rodio,
phono, or speoker cobinet.
Modet 4404 incorporotes
4402 1weeter in handiome
walnut cabinet complete with
high-pass filter ond high fre.
auvency volume control, Any.
one <can install,

CROSSOVER NETWORKS

MODEL 4405 HIGH PASS
FILTER: An effective ond
economicol unit tor prevent.
ing tows reoching the tweeter
unit. Contoins high frequency
controt to bafonce highs ond
lows. Cutofl frequency 2000 |
cycles.

MODEL

4

MODEL 4410, 4420 1C
CROSSOVER NETWORK:
Genvine LC ftrequency divid-
ers for segregoting highs ond
lows. Not to be coanfused with
ordinary high-pass filters
Crossaver frequencies: Model
4410 600 cycles, Model 4420
2000 cycles. Attenuatar con-
. trols included and wired.
Write today for illustrated literature
—address inquiries to Department D

80 SO. KENSICO AV., WHITE PLAINS, N.Y. |

| quired 2 wolts.

DUO-AMPLIDYNE RECEIVER

4 Some years ago I constructed a
regenerative receiver called the Duo-
Amplidyne from plans which appeared

in Short Wave Craft. I do not have the |

receiver or its diagram. Can you re-

| print the circuit?—G. R. H., Tyler,

Texas.

The Duo-Amplidyne is a “hot”
receiver which will satisfy the beginner
as well as many advanced experi-
menters and amateurs. Being battery-
operated, it is convenient to have on
hand as a standby set or for field-day

| and emergency service.

The type 19 tube has a fairly deli-
cate filament which requires 2 volts at

240 ma. Its octal-based equivalent is the |

1J6-G. The 10-ohm rheostat is used to
adjust the filament voltage to the re-
Experienced set con-
structors may wish to substitute a
1G6-GT, a 1.4-volt, 100-ma, high-mu,
twin power triode in which case the
filament battery is 1.5 volts and the
10-ohm rheostat eliminated.

6ND I 1 03
<
g 8- OA+ t[A ~

Standard four-prong coil sets can
be used or the constructor may wind
the coils on 1%-inch plug-in forms.

4Tk 50K O+90v

Band L1 Wire L2 Wire

! (Meters) (Turns) size (Turns) size
500-350 132 28 34 34
350-200 68 28 28 34
200-80 52 22 15 28
80-40 24 22 7 28
40-20 11 22 6 28
20-10 5 22 4 28

The grid winding L1 for the 500-350
meter coil is bank-wound in two close-
wound layers. All ticklers L2 are close-
wound approximately s inch below L1.
Grid coils for the 350-200 and 200-80
meter coils are close-wound. The others
are wound 16, 12, 6 turns per inch for
progressively higher frequencies. Ex-
periment with the number of turns on
L1 for the desired tuning range and
with the number of turns on L2 and
the spacing between L1 and L2 for
strong oscillations and reliable opera-
tion. If the set won’t oscillate, try
reversing the connections to L2.

DATA ON CITIZEN'S BAND
>

P Please print circuits of a compact
transceiver and a separate transmitter
and receiver for fixed-station use on
the citizens’ band. We would like to
use as much surplus equipment as pos-
sible in this project.—R. T. C., Junction
City, Kan.

A. The problem of citizens’ band
transmitters is not one of circuits but

wWWW . americanradiohistorv.com

RED HOT
SPECIALS

ANY ITEM 33¢

MIX 'EM UP—SAVE $ $ $

Buy 10-99 Assorted— Deduct 10%
Buy 100 Assorted — Deduct 20%

MIDGET

i. F. TRANSFORMERS
Discounts up to 86%

Midget 456 Ke, 1%4” sq. 37 tall,
HI-Q ceramic coils. Matched pairs.

Input- - - - - . 7285G

CONTROLS
Discounts to 85%

STANDARD BRANDS complete with attached
switch. Ohms-10M-15M-25M-50M-100M-
250M-500M-2000M

CONDENSERS
Discounts to 78%

STANDARD tubvulars, type PRS. 2 FAST MOVERS.
20 MFD-250 VOLT 40 MFD-150 VOL

INTERCOM & RADIO

AT A »
PRICE
THAT
CAN'T [F
BE BEAT !

6 tube superhet—3 tube
intfercom permits commu-
nication between radio-
master ond vp to 4 sub-

WHILE THEY LAST

$2995

With 1 sub-station and

stations. 50 foet of cable
Extra Sub-Stations
Originol cost $64.50 $3.95 each
PUSHBACK = R
WIRE

25% below Mill Cost

st class, Essex or Lenz. ALL SOLID tinned
copper, double cotton serve, woxed finish.

10,000 f1.
100 1000 production

SIZE  COLORS feet  feet reel
22 Block-Brown .39  $3.79 $3.65M
20  White-Blue .49 4.49 3.95m

o

Demand This
Seol of Quolity

ORDER INSTRUCTIONS

Minimum order— $2.00. 25% deposit
with order required for all C.O.D. ship-
ments. Be sure to include sufficient post.
oge—excess will be refunded. Orders
received without postage will be shipped
exoress collect. All prices F.O.B. Detroit.

Quantity and Export
Orders Solicited

AV.IAV/A
KRVIV surrty &

ENGINEERING CO., Inc.

85 SELDEN AVE. DETROIT 1, MiCH.

RADIO-ELECTRONICS for
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Question Box

one of wiring and mechanical construc-
tion which will result in a unit which
is stable enough to meet the rigid re-
quirements of the band.

This band being intended for use of
large numbers of citizens who know
little or nothing of radio, it is necessary
that the transmitters be particularly
stable and the receivers extremely se-
lective and nonradiating to prevent in-
terference and confusion.

At present, the FCC is issuing ex-
perimental licenses only to persons hav-
ing precision laboratory equipment for
measuring transmitter characteristics.

No surplus u.h.f. radio equipment
has been found to have sufficient fre-
quency stability to meet the require-
ments of the band. It is extremely un-
likely that amateur experimenters and
constructors will be able to design such
equipment for a number of years.

HIGH-PASS FILTER FOR TV

? Please design a high-pass filter
for use between my 300-ohm antenna
and TV receiver. I want to eliminate
interference on channel 2.—H. F., Carl-
1sle, Penna.

A. The diagram shows a high-pass
filter which was described in Sylvania
News. Designed to eliminate all fre-

quencies below 45 mec, it will prevent |

the fundamental and some low-order
harmonies from entering the i.f. sys-
tem of your receiver through the an-
tenna. It cannot be expected to elimi-
nate signals in the TV bands.

________________ A
—
IZ’u_M 2’4»uf i T
é s L.__r__—j’aoonan
it i 'KL
U T GNDTOCHAsSIS
The capacitors should be either

ceramics or silver mica. If the values
specified are not available, a slight
deviation is permissible. The coils are
51 turns of No. 14 d.c.c. close-wound
and center-tapped on a 3%-inch form.
Wind them on low-loss forms or make
them self-supporting and mount them
inside a small metal box so their planes
are at right angles to each other. All
ground leads should be short.

300-72 OHMS
o

¢ My TV receiver has a 72-ohm input
impedance, and I want to use a 300-
ohm antenna. What type of transmis-
gion line shall I use?—R.D.E., Upper
Darby, Penna.

A. You have a choice of using either
72- or 300-ohm transmission line. If you
use 300-ohm line, a quarter-wave sec-
tion of 150-ohm line should be inserted
between the receiver input terminals
and the line. For 72-ohm line, the
quarter-wave section should be on the
antenna end of the transmission line.
The matehing section or stub should be
about 34 inches for a low-band antenna
and 14 inches for a high-band antenna.
If you have an all-channel antenna or
separate antennas on the same trans-
mission line, then the stub should be
about 24 inches long.

SEPTEMBER, 1950
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-\. Tha frus measure of
“antanna  performance
i [ the reception it
pmwdqs Ward lendership in engineering
o dcslgn i wour oswerance of good
TV recaption.

wew WARD rLyiNG ARROW:

Anali- bane pntennoa that hifs the bulls 2ye
‘with - &xceptionally high gdin: thraughout
‘e entire high band. Sharp direclhivily,
maximim energy trensfer, fost ossemSly

Camglctely preossembled.
“Stacking kits ovailable for 7
azembling 2 boy arrays FEEE

4 new WARD conicaL:
High in quohfy—low in cost. Unique ele-
ment spacing and angulor odijustments
eliminated pattern breakup with no falling
off of high band response. Mew molded
univarsal insulator permits ary desired
#lement arrangement fo swil focal con-

ditioris and preferences. Stacking kits
for 2 single bays and A [:ue; arcays.

('nwlllllﬂll YAGE:

i ppr‘fciﬁm e Fringe
rFeaz. Built-in impedance

wave fifia guurumtu MAXITUm. el
transfar Plus Ward rug;;ed conatrucion
and’ complete Fackory preassambly. A
madel for eoch chomnel 2 fa 13 Stacking
/Hls far: high md Fuw bands.

W’.‘. ’ﬁ’f free C"'°’°9 poges, or fall your
“jobber ar distributar now:

'THE WARD PRODUCTS CORP.

1523 EAST 45th STREEY * CLEVELAND 3, OHr{:

TWIN-TRAX* TAPE RECORDERS

designed...

with the

ENGINEER .. e

A COMPLETE SERIES

. of high-fidelity, dependable tape
recorders—from transport mechanisms to
highly specialized instruments, including
the one YOU want. Write today for cata-
log 5101. Includes ALL technical specifi-
cations and direct factory prices.

SPEAKER SPECIALS!
3”7, 54" or 5% PM. less output, Alnlco
In cnrlnn: ‘o 30 ‘each. ..l 1]
6” x 9" Oval PM, Alnico’
magnet. each

This is onlv a small fraction of Grevlock values.

Remember—**Economy Wise Means Greylock Supplies”

59, off orders of 100 tubes or more, Net F.0.B., N.Y. = R T Ei

Wr?te for terrific CR tube prices and Bargain Catalog C-9 .'H { )RP f-'lf ! ”ﬂ' !-hf{f 1
!

Greylock Electronics Supply Co. a0 Broadiway New York 13, 5. Y.

115 Liberty Street New York 6, N. Y,

*Trademark Reg.

wWWwWWw.americanradiohistorv.com
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These Men are Getting
PRACTICAL TRAINING

ELEVISION-
RADIO

TELEVISION SETS
RADIO RECEIVERS
F.M. RECEIVERS

EHO GREAT COYN

Big opportunities are waiting for men who know
the practical and technical end of Television and
Radio. That's what you get at COYNE—besides
practical Shop Training in F.M., Electronics and
other branches of this giant field. Remember, Tele-

vision is the fastest growing opportunity field
today, and Radio is one of the biggest.

NOT “HOME STUDY” COURSES

All Coyne Training is given in our mamouth Chicago
training shops. We do not teach by mail. You train
on actual equipment, under friendly instructors.
Previous experience unnecessary. Hundreds of firms
employ Coyne trained men.

OLDEST, LARGEST, BEST EQUIPPED
SCHOOL OF ITS KIND IN AMERICA

Come to the Great Shops of Coyne in Chicago.
Established 1899 —now in our 51st Year. Fully
approved for G.I. training. Finance plan for non-
veterans.

MAIL COUPON FOR FREE BMK

Send today for big new book
packed with large pictures
taken in Coyne Shops. No

obligation. No salesman
will call. Get the facts now!

B. W. Cooke,
Pres.

ELECTRICAL & TELE-
VIS1ON-RADIO SCHOOL

., Dept. 80-8H,
2003, Pa::‘.!;:: ?‘2 iNinois
-— o - e -y
R. COOKE.
1"I:!YNE Electrical, & “Television -Ralin S.n,hm,:l
L0 &, Paulina Street, Dept. 60-8H, Chivugi 12, 1

]}  :.ad FREE BOOK and full detzils on Televi-
sion-Radio Course.

| NAME........ e

ADDRESS. . creetteirstcnsrossersssasssssssvess

b CETYierineaeioeeeeeaiee  STATE i evennens

OLD TRICK IN REVERSE

An old trick since the beginning of
television has been for self-styled serv-
ice technicians to call for a receiver to
be repaired, remove the set from the
owners home, and then abscond, never
to be heard from again. A new twist to
this old stunt was reported recently
from Hoboken, N. IJ.

An appliance company man (genu-
ine) called at the home of a Hoboken
man to ask how he liked his new TV
set. “What set,” asked the man, adding
that he hadn’t been home for several
days and didn’t like TV anyhow.

An investigation by police revealed
that one Richard Vaughan had entered
the house while its owner was away,
ordered two TV sets worth $459 from
different stores, and hauled them
away before the homeowner returned.

CORRECTION

The key figure was left out of the
article “Antennas For Fringe Recep-
tion” on page 31 of the July issue. The
figure shown here is Fig. 1. The dimen-
sions are for a four-element, channel-4
antenna. The drawing in Fig. 1 in the
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article shows how two of these four-
element sections can be stacked 0.475
wavelength apart and matched to a
300-ohm line by making the dipole ele-
ments from 34i- and 3k-inch tubes
spaced 13 inches on center.

BROADCAST DX

Dx isn’t confined only to the short-
wave bands. WHSC, a broadecast station
in Hartsville, S. C., which operates at
1450 ke with a power of 250 watts, has
received three different reports of re-
ception from the vicinity of Dunedin,
New Zealand. Two of the receiving an-
tennas were 1,000 feet long and the
other was 750 feet. The station uses a
.53-wavelength tower.
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Snel:lal Portable DC Ammeter
[ b" t stalle/gdsmmor
OZQO one E&S&n‘iu‘i NOW ONLY 53-95

Dynamic Hand Mike & Headset (BlQ/Mk H? F0C 52
T-30V Throat Mike . . brand new

H)andy Carbon Mike (RS-83)

Plug oL e e B
T-44A Magnetic Mike . . brand ne B
1/2” Red Jewel Assbly & min. bay. bu 4/1.00
vfuo Field Wire . . rolls approxa 2800 ft.

Inci. several lengths. Good condition. ........ 5.95

Power'ul Alrm:o W|re Record—l’layback
U7 Ma ] C ] illr 4 pin
13 %11/ Tr:p e-Coi! (inc. erase)

T ..‘.’..98 LY.......56.95

S..eldea socket for wire head..........

Wire Spool Hub for standard recording wi

Alnico Erase Magnet for wire or: ta ‘e

RM.4 Recording Motor {G.).) . . Hvy. dut 5V.

AC, 33&” su. x 234". Less table, mtg. plate &

drive wheel ........ P 4

Cabi & i . ‘modern plastie;

Walnut, Yellow, Orchid or Black. With 5 t.ube

punched chassis, 97x7*x1114p"

Cabinet Draw shdes . . sifent bail- hearméz

137/97 ext,—%$1.89 pec.; 157/117—%1.9 1, "/

1212"—$2.19; Hvy duty. all-steel 161/2"1121/2
a”

5" Scope Visor , . Hvy. leather & rubber
Radio Hardware Treasure . . FULL POUND
of Nuts, Screws. Washers, Lugs, etc... .
Steel Mast Sections . . MS-53. .o
HS-33 Headsets Lo-lmped .. 5 ft. cord & PL.55. 1.69
6V. Buzzer & Key (W.E.) . . 14" bakelite base.. 1.25
“anmnus Tape’ ., GLOWS IN DARK. 100 ft.

AN 74A Blade Antenna 7 SCR-522> ...... P
PL-259 Co-Ax Plugs . . RG-8 cable.. .49
Midget Connector , | JK- 48 PL-291 .2 wlre -pair .39
4 Wire Connector . . PL-179 & cable jack. . .pair .49
High Fldellty crystal Mike . . Hi-imped. Rubber
shock-mtd. 134" 1a” deep. Less housing.. .98
Aluminum Houslng mr crystal mike,

sealed cartons, x24 ‘27, 3?

5 6A4 6C5, 5. 6(‘-.

6K6. 6}(7 GSA7 ' 6SD7. BSF7
'IV7. 12A8, 12SA 128K

. ... YOUR CHOICE!! EACH 39

T . . 27X27....29¢ /100

2mfd /4 ondense
32mfd/4S50V, Electroly !Ic -« tubular...39c 3/1.00
100 Ohm—100 Watt Adlustable Registor . . W.W, .89
25 Ohm—50 Watt ‘‘Dividohm’’® adj. resistor. gag .29
Power Rheostats . . 50W.—4, 50, 3 &: 500 o .29
25 Watt—350 ohm & cased. ..... »75
21/5" Sq, Panel Meters . , 0-9V 1.29
6-1 AM S. DC with shunt. . .98
Army Gas Mask . universal size, new. . < .39
Push- Button statuon Tabs . . covers all U.S..[, (39
Leather Handie: dble. sewn & h'dware.. .29
118V, DC G.E. lelay . . BPST, N.O..... 69¢ 3/1.95
New “Jumbo Radlo Parts Kit"' . 17 FULL
TRANSFORMER. WIRE.
SOCKETS, CHASS]S, ET Shpg. wt, 21 lbs.. .. 2.95
Moulded Bakelite Conden!er! Mic:
.00001 to .2mfd., 200-600WV. Kit. Of 50 asstd 1 98
Knobs . . spring, set.screw Kit of 25 asstd.. ...
Wafer Sockets . . 4 to 8 pin. Kit of 12 asstd .25
Wire-Wound neslstors . . 5-20W, asstd .9
Radio Cement & Solvent . , 3 oz. each & brush .69
Min. Order $2.00 20%% deposit on all COD's

Full remittance with foreign orders
Please add sufficient postage—excess refunded

- RADIO CO.
l.Eﬂ'ﬂ STy vty

OPPORTUNITY AD-LETS

Advertisements in this section cost 25c a word for
each insertion. Name, address and initials must be
included at the above rate. Cash should accompany
all classitied advertisements unless placed by an
accredited advertising agency. No advertisement for
less than ten words accepted. Ten percent discount
siy issues, twenty percent for twelve fssues, Objec-
tionable or misleading advertisements not accepted.
Advertisements for October, 1950, issue, must reach
us not later than August 24, 1950.

Radio-Electronics. 25 w. Broadway, New York 7, N.Y.

MAGAZINES (BACK DATED)—FOREIGN, DOMESTIC.
arts. Books, booklets, subscriptions, pin-ups. etc. Catalog,
10c (refunded). Cicerone’s, 86-22 Northern Blvd., Jackson
Heights, N. Y.

FREE RECONING PRICE LIST. Guaranteed Work.
Hutchison Speaker Service, 4167 Hemphill, Fort Worth,
Texas.

LANCASTER, ALLWINE & ROMMEL, 436 BOWEN
Luilding, Washington, ). C. Registered Patent Attorneys.
Practice before United Staies Patent Office. Valldity ang
infringement Investigations and Oplnions. Booklet anu
form ‘‘Evidence of Conception’’ forwarded upon request.

VITOX. for longer storage-battery life. 50c prepaid,
LYONART, Trinidad, Colorado.

5D-201 SOLDERING FLUX. 50¢ up. Parts Distributor or
write LYONART, Trinidad, Colorado.

RESISTOR AGENCY WANTED: want to make connec-
tions with firm making or selling Resistors. Louis Maiuri,
14 Vinton street. Providence 9, R. L.

RADIOMEN, SERVICEMEN, BEGINNERS — MAKE
more money, easily. quickly. $250 weekly possihle. We
show you how. Information free. Merit Products, 216-32L
182nd Avenue. Springtield Gardens 13,. New' York.

PHONOGRAPH RECORDS CHEAP- Catalogue. Para-
mount, FF-313 East Market, Wilkes-Barre, Penna.

Five Element TV Yagi Beams. High -Band. $6.75. Low
Band $8.50. Aluminum Tubing, Ete.-Willard Radeliff.
Fostoria, Ohio.

AMATEUCRS—RADIQ AND ELECTRICAL "RESEARCH
Engineering. Hy Twillmann, R.R. 1, Chesterfield, Mo.

RADIO-ELECTRONICS for
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SERVICE FOR FREDDIE

Readers are continuing to respond en-
thusiastically to the appeal for Freddie,
the Arkansas radio technician’s son
who was born without hands or legs.
As the photo below shows, Freddie is
already able to use his first preliminary
pair of legs. Arms will be fitted later,
and the artificial limbs will be replaced
with more efficient types as Freddie be-
comes more skilled in operating them.

Contributions from readers for this
long and expensive process are pouring
in at an accelerating rate.

RADIO-ELECTRONICS is especially grat-
ified that two prominent New Yorkers
have asked us for a number of reprints
of the original story of “Service to
Freddie” appearing in our June, 1950,
issue. These reprints were circulated
among their own friends in the radio
industry with extremely gratifying
results.

Freddie tries out his new pair of legs.

RADIO-ELECTRONICS takes great satis-
faction in publicly thanking the two
gentlemen, Mr. Jules Smith, Vice Presi-
dent of Davega Stores Corporation,
famed New York radio chain stores,
and Mr. Perry Saftler, well-known ra-
dio representative. These two gentle-
men were responsible this month for
raising $550.00, which sums are re-
ported below.

Up to the date of July 24, $2,435 has
been collected. No contribution is too
large or too small in this campaign to

help Freddie. Make all checks, money |

orders, ete., payable to Herschel
Thomason. Please address all your
letters to:

Help-Freddie-Walk-Fund

% RADIO-ELECTRONICS

25 West Broadway

New York 7, N.Y.

*
Balance as of June 22 . ........... $1,536.00
New Contributions ............... 899.01
Admiral Corporation, New York Distribu-
ting Division, Inc.—New York, N, Y. $50.00

Air King Products Co., Inc.—Brookiyn, N. Y, 25,00
Harold Don Albright—Clinton, Ohio 2.00
Anonymous—Modesto, Calif. 1.00

(Continued on page 84)
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e High output to 5,000 microvolts.

@ Checks relative receiver sensitivity;
horizontal and vertical deflection
circuits.

e Permits alignment of linearity,
drive, width, height, hold and
horizontal AFC controls.

® Connects to receiver antenna.

® Blue hammertex portable steel case.

T I
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ServicE MAN'S INCOME
BuUiLDER...

Provides Stable Pattern
for Aligning TV
Anytime . .. Anywhere
HOME OR SHOP

@ Here is the instrument for
television trouble-shooting that
is completely independent of
station operation.

A new portable instrument es-
pecially designed to make TY
. -4 Warranty Servicing simpler
and more profitable.

Now you can prove to any customer
in his home, by an electronic instrument
that his set is properly aligned. Then, if
reception is still faulty, you are able to
show the receiver is not at fault. Perhaps
a better antenna installation is needed.
Model 620 is a compact, portable in-
strument built to the high HICKOK
standard. Technicians who seriously
considered dropping warranty servic-
ing now use the 620 and profit by it.
Ask any technician who owns one.
See your jobber for complete information.

THE HICKOK ELECTRICAL INSTRUMENT CO.

10531 Dupont Avenue . Cleveland 8, Ohio

Plense tend me camplate details sn the new HECKOK &30 r'l'lt-ilm‘)ﬂ Lineocity Potiers Generaror

HAME

T E] e R e Lo

CITY. AL et

—.STATE

SAVE MONEY—EUILD 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.

Dept. RE-9 165 W, 46¢h St., N. Y. 19, N. Y.

TELEVISION RECEIVER—$1.00

Complete instructions for bullding your own television
receiver. 16 pages—11"117" of pictures. pictorial dia-
grams, clarified fes. 177x22" 1 h
diagram & chassis layout. Also booklet of alignment
instructions. voltage & resistance tables and trouble-
shooting hints.—All for $1.00.

CERTIFIED TELEVISION LABORATORIES
Dept. C, 5507-13th Ave., Brooklyn 19, N, Y.

wWWwWWw.americanradiohistorv.com

EASY TO LEARN CODE

It is easy to learn or increase sheed
with an Instructograph Code Teacher.
Affords the quickest and rmost prac-
tical method yet developed. For be-
ginners or advanced students. Avail-
able tapes from heginner’s alphabet
to typical messages on all subjects. &
Speed range 5 to 40 WPM. Always
ready—no QRM,

ENDORSED BY THOUSANDS!

he Instructograph Code Teacher
literally lakes the place of an oper- %
ator-instructor and enables anyone to
learn and master code without fur-
tner assistance. ‘Thousands of successful operators
stacquired the code” with the Instructograph System.
Write today for convenient rental and purchase plans.

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RC, Chicago 40, Il
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you don’t have to be o

SLEUTH

BRAND NEW INDIVIDUALLY
IMMEDIATE TUBE CARTONED
DELIVERY GUARANTEED

SPECIAL QUANTITY DISCOUNT OFFER. Order 25 or
More Assorted Tubes and Deduct 5c¢ from the Price of
Fach Tube.

15¢ Ea 1ua sv4 sza
¢ EBa: | 1ius 523 6nBs
2¢34 288 66 684
1626 287 GAES 68F6
E1148 25-a8 6A8 618
B7 6ACS 6Q7
194 Ea. | 8ass 6AD7 6Wa
13¢ Ea, GATE 6ALS 65L7
R 8A6 6aQ5 6US
x99 BE6 ARS 8v7
BJ6 5AU6 8ve
29¢ Ea. | eo7 86 7A8
4 6FS 687 7A8
12A6 666 588 TA7
12FS 6H6 68HE ICE
6 6J5 cs 7:7
954 J7 334 7E7
855 XS 606 7HY
956 K7 €7 7.7
L/ Ps F6 INT
SF5 F8 7a7
39¢ Ea. SF7 K6 787
T S$7 K8 v
e SR7 Ls 1aa7
M Vs s€7 14q7
2A6 X5 si7 14R?
2a7 2AU6 6T7 22
2x2 Fs V6 5525
Ca 25F7 a4 3516
6N4 25J7 RE 50L6
65D7 2SR7 ES 70L7
6SHZ z3 7K7 /2
S 56 7v4 89¢ Ea
12AT6
N 217 12RVE b3¢ =a.
1215 a 12846 Tina
127 524 128E6 1LA6
2K7 38 125F5 iLBa
AS RS a1 125G7 ics
2q7 43 125K? 1Lce
a2SHY a6 12507 iLps
aa 53 125N7 1LE3
25z6 56 125Q7 1LNS
2o 2 1aBs A3
2 o 1817 8a3
35/51 1978
¢ 2506 6AB7
A € 505 Ea. 3ea08 6AGS
e 35W4 6BQ6
e ‘| 18ar 3s5va ecee
4 ice 3523 6ES
a2 L 35268 sie
a3 6
CLLES ipd as2s 7867
124
Ballast | 1e7 oo 12207
1F4 508 12AX7
Tubes :‘“‘;i Socs 3545
p 50 5
:&E‘SS 168 sgva 11726
KS5B 1ce T1iA
BKvsios | 143 3 89¢ Ea.
K:gg 6 ”A 185
La2B ita S 5va
L420 1ps 11723 6AC7
La98 1R4 081 6AKS
Lasc isa StRy
}38-:1,; 535‘ 59¢+ Ea. 555)35
";; T"’Ee Al 3sa oza 11707
¢ Ea. | 3va
ane 1HS
sTa | 514 1Ta 99¢ Ea.
1R5 sWa 3s08 G0G6
175 &Y3 U4 19866
MINIMUM ORDER $2.50, Send 230% deposit for all
0.D. shipments. Jnclude sufficient postage, excess
be refunded.

Ord without nostage will be
i New York

ped exbress collect. All prices F.0.B.

FREEO
o

NEW 1950 SENCO =
E

RECEIVING TUBE
BASING DIAGRAM
CHART

o
Over 230 Basing Diagrams, covering 600 Tube
Types. Invaluable to the Service Technician

and Amateur. This is Senco’'s way of saying
thank you to old customers and new ones.

NOTHIKG 0 BUY--FILL (K COUPON--MAIL TODAY!

savear SENCO

SENCO RADIO, INC., Dept. Y
73 West Broadway New York 7, N. Y.

Asdio ken Who Know

Anonymous—Santa Barbara, Calif.

Anonymous—Hartford City, Ind.

Anonymous—Medford, Mass.

Anonymous—Jackson, Mich,

Anonymous—Jamaica, N. Y.

Anonymous—Portland, Oregon

Artex Poster Co., Inc.—New York, N. Y.

J. E. B.—Maywood, I,

Mrs. L. B.—Maywood, Ili.

Milo and Bruce Beam—Richmond, Ind

Boy Scout Troop Number 43—Weston, Ore.

Mrs. Cornelia Boland—Springfield, Ohio

Boston Naval Shipyard, Shop &7 Electronics
—South Boston, Mass.

Joseph Botticello—Hartford, Conn.

John P. Boyle—Stratford, N. Y.

Edwin N. Bradley—Sennen, Penzance, Corn-
wall, England

Pat Butrico—New York, N. Y.

California Radio & Electronics Co.— Holly-
wood, Coalif

Edward and Anne Campbell—New York, N. Y.

R. Chang—Honolulu, 7. H

Jack Christie—Winnipeg, Man., Canada
John Corry—Hillside, N. J.

A. Crusen—Los Angeles, Calif.

Dynamic Electronics—New York, N. Y.

Walter Endel—New York, N.Y.

Espey Mfg. Co. Inc—New York, N. Y.

W. C. Farley—Columbus, Ohio

Joseph P. Ferraro—Yonkers, N.Y.

Garod Radio Corporation—Brooklyn, N. Y.

Michael Gorski—Chicago, lll.

Mr. Jesse Green—Springfield, Ohio

J. Greer—New York, N. Y.

Ronald Gronsky—Utica, N. Y.

Larry E. Gubb—Philadelphia, Pa.

Bobby Gurney—Middleboro, Mass.

J. J. Harris—Long Isiand City, N. Y.

Helen & Jim—Ottawa, Ont., Canada

Mr. & Mrs. Donald Hill and Family— Jones-
ville, Mich.

Hodges Radio and Television—Marion; Ohio

Charles and Harriett Hornblower — North
Hollywood, Calif.

C. A. Hurray, Jr.—Pittsburgh, Pa.

Ben Jones—St. Louis, Mo.

Gerald O. Kaye—Queens Village, N. Y.

B. A. Keefer—San Antonio, Texas

T. A. Kennally Philco Corp.—Philadelphia, Pa.

George J. Klein—New York, N. Y.

Korty Radio Service—Lexington, lil.

Joseph Kubico—Bridgeport, Conn.

Emil Kurzysz—Chicago, Iil.

M. L.—New York, N.Y.

Jack Lainfiesta—San Francisco, Calif.

H?q”yY Lefkowitz, Cortland Co.—New York,

Mr. & Mrs. Dovid Lenn—Baltimore, Md.

E. Lipfert—St. Albans, N. Y.

W. McG.—Alameda, Calif.

Ray B. McKelvey—Florence, Ala.

Renville McMann—New York, N. Y.

Machinery Sales & Equipment—Cincinnati,
Ohio

James G. Maddex—OQildale, Calif.

M. E. Mendelson, M. E. Mendelson,
New York, N. Y.

Rcémond Mercier—Goose

anada

Dwight W. Moore—McKees Rocks, Pa.

Mortimer and Bertha Mosher—South Norwalk,
Conn.

Motorola—New York, Inc.—New York, N.Y.

William Muessig, Jr.—Aurora, Oregon

lnc.—

Bay, chrodor,

Mr. & Mrs. Herbert Myers—Los Angeles,
Calif.

Dave Ormont, Newark Electric Company—
New York, N.Y.

John M. Otter—Philadelphia, Pa.

Packerene Radio & Sound Service—
robe, Pa.

José Guzméan Paz—Mayaquez, P.R.

Perﬁins Radic & Television Service—Elwood,
|

Lat-

Vance Philipps—Santa Barbara, Calif

Post Mfg. Co.—New York, N. Y.

Radio & Television Division at McKim Tech-
nical Institute, Inc.—Akron, Ohio

Ramm’'s Radio Shop—Tallahassee, Fla.

lvor J. Ranney—Highway Highland, Calif.

William R. Redlin—Jamaica, N.Y.

Charles Rogers—New York, N.Y.

G. A. Ruderman, Davega Stores
New York, N.Y.

Lee S. Rynder—Toledo, Ohio

Louis Sack—New York, N.Y.

Mortimer Salzman—South Orange, N. J.

John F. Schwartz, Jr.—Pittsburgh, Pa.

M. Silver—Brooklyn, N.Y.

Jules M. Smith—New York, N.Y.

Harry Stein—New York, N. Y.

Robert M. Stein—Woodmere, N.Y.

H. A. Stokes—Fort Worth, Texas

Sammy Strang—Auburn, 111

John P. Stupu—Bartlesville, Okla.

Teldisco, Inc.—East Orange, N. J.

Timas Square Stores Corp.—New York, N.Y.

C. E. Walter—Pittsburgh, Pa.

Fred C. Weslager—Pittsburgh, Pa.

E. A. Wildermuth, Inc.—Brooklyn, N. Y.

Corp.—
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TERRIFIC VALUES
for SMART BUYERS!

s flash light with rheostat

night, 2X telescope for faint stars, and Allen
wrench. Hurry! Only a few left!

BUBBLE SEXTANT

12>

Terrific value for boat
owners ! Actually worth
$100 or more! Has il-
luminated averaging
dise for nighttime use.
Complete with carrying
case, recording discs,

for using sextant at

ARMY AIRCRAFT
RECEIVER—

Covers 520 Ke to 1500
Kc Broadcast Band. 6
Tubes: 3 — 128
12SR7, 1 —12A6, 1 —
12K8. Designed for
dynamotor operation;
can be easily converted
to 110 volt or 32 volt use.
Three-gang tuning con. BRAND NEW, in
sealed carton, with tubes and
instruction manual, less

dynamotor ...........cc0..00
SMASH VALUES IN RADIO RECEIVERS
Use ew

BC-453 RCVR. .......... 00 $21.95
BC-454 RCVR. .......... $4.95 7.95
BC-455 RCVR. ..... ceess 695 9.95
BC-456 MOD. ........... 1.95 3.45
BC-457 XMTR. ..... cie.. 6.95 8.95
BC-458 XMTR veeesee. 6,95 8.95
BC-459 XMTR. ...... O . .00g 23.95
BC-696 ........cc00000n 14.95 24.95

BC-946-B

K7, 1 —

Two IF Stages.

$29-5

$16:3

to 490 me. Brand new BC-645 with tubes, less

power supply in factory carton.
weight 25 lbs.
PE-101C DYNAMOTOR for
above BC-645 ....

UHF ANTENNA ASSY, for
above BC-645

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 cotde.
on following bands: ham
band 420-450 me, citizens
radio 460-470 me, fixed and
mobile 450-460 me, television
experimental 470-500 mec.
15 tubes (tubes alone worth
more than sale pricel):
4—T7F17, 4—TH7, 2 —"TE6,
2—6F6, 2—955 and 1 —
WE316A. Now covers 460

Shipping

$2.95
$2.45

Exact replacement for GE Mod-
el LB-530 portables—brand new.
5” high, 33" wide, 3” deep.

.--.-""-

L

WILLARD 2-VOLT
STORAGE BATTERY
20 Ampere-Hours

$1.95'

for portable and farm sets. Replacement for
GE LB530 $1.65
WILLIARD MIDGET 6-Volt 3 Amp-Hr. Storage
Battery, Transparent plastic case. New.$2.65
DELCO 24 Volt 17 Amp-Hr. Storage Battery,

Brand New, very special.............. $17.95
1-QUART Battery Electrolyte for all above,
enough for 2 Two-Volt Cells.......... $1.25
EE-8 ARMY FIELD PHONES, complete with
ringer, nsed, gopod asnew!........ each $12.95
THYRATRON FG-105 G.E. Mercury Rectifier,
individually boxed, brapd new........ $11.95

7-PRONG 2-VOLT VIBRATOR

Please include 25% Deposit with order—
Balance C.0.D. MINIMUM ORDER $3.00. All
Shipments F.O.B. Our Warehouse N.Y.C.

GENNINE MAJESTIE

bt
1" |1 RADIO PARTS SERVICE

53 VESEY STREET - NEW YORK T, K.Y,

RADIO-ELECTRONICS for
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BROADCAST AUTHORIZATIONS
FIND TEXAS AGAIN IN LEAD

Texas has more authorized broadcast
ctations than any other state in the
country. As of June, 1950, the Lone
Star State had a total of 222 AM, FM
«nd TV authorizations; California was
second with 219.

Texas and California topped the AM
list with 183 and 143 such authoriza-
tions, respectively, and Pennsylvania
was third with 111.

Pennsylvania had the most FM au-
thorizations—67, commercial and edu-
cational—followed by 65 for California,
62 for New York, and 51 each for Illi-
nois and Ohio. Commercial FM authori-
zations showed 63 for Pennsylvania, 58
for California, and 56 for New York
state. In the noncommercial educational
FM field, California had 7 such authori-
zations, and Indiana, New York, Ohio
and Wisconsin 6 each.

The television list was led by New
York, Ohio, and California, in that
order with 13, 12, and 11 TV stations.

Cities with 10 or more broadcast sta-
tions, including noncommercial educa-
tional, totaled 36. In number of AM,
FM and TV stations collectively, New
York led with 35, with Chicago’s 34 a
close second.

New York had the most commercial
FM outlets—14; Chicago was second
with 13. Eight cities had more FM
(commercial and educational) than AM
grants (New York, San Francisco,
Washington, Baltimore, Pittsburgh, De-

Yes, you get this great big, brand new book, |
“150 New Radio-Television Diagrams Ex-ll'.
plained”, absolutely FREE! Gives you com-
plete wiring circuits and diagrams on the W=

Miscellany

troit. Columbus, and Madison). and twe

cities had as many FM as AM grants
(Boston and Dallas).

Chicago led with 16 AM stations, fol-
lowed by New York with 14, Los An-
geles 13, and 10 each for Philadelphia,
Minneapolis-St. Paul, Portland, and
New Orleans.

Los Angeles headed the TV list with
7 such stations; New York 6, and 4 each
for Chicago and Washington, D.C.

TELEVISION INVADES
TELEPHONE PRIVACY

Radio-telephone conversations are
never certain to be private, but tele-
vision is likely to make them even less
so. It was reported recently that a
lady in Connecticut received a call from
her father from the Merchants Lim-
ited, a deluxe train that runs between
Boston and New York. The conversa-
tion was about family matters, includ-
ing some remarks about when the
lady’s husband was leaving for Cali-
fornia.

The lady had no sooner hung up
when the telephone rang again and a
man, a complete stranger, asked if she
would join him for dinner while her
husband was away. He said he had
heard her conversation on his television
receiver and got her number when the
operator repeated it.

The Connecticut lady complained to
the New Haven Railroad, who blamed
the eavesdropping on the poor con-
struction and lack of wave traps in
some TV receivers.
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AMPERITE

Studio Microphones
at P.A. Prices

|deal for
BROADCASTING
RECORDING ;
PUBLIC ADDRESS

"The ultimate in mizro-
phone quality,” says
Evan Rushing, sound
engineer of the Hotel
New Yorker.

e Shout right into the
new Amperite Micro-
phone—or stand 2 heet
away—reproduction is
always perfect.

e Not affected by
ony climatic conditions.
® Guaranteed lo with-
stand severe “knocking
around.”

T
Models
FWLG—200 ohms
RBHG—Hi-imp.
List $42.00
“Kontak” Mikes

il |Model SKH, list $12.00
iModel KKH, list $18.00

E
i e
. . Sp
ecial write for Spe
sgffer:. and 4-page i

ocial Introductory Ofter,
ustrated folder.

AMPERITE @mpany,_ ;..
561 BROADWAY =« MNEW YORK 12. M. ¥
Concdo: Atlos Rodio Corp, Lid., 560 Kieg $1. W, Teraria

latest Radio and Television Sets. Easy-to-read, large 814
x 11" pages, with full instructions on how to read and use
the diagrams. This bock is a “must” in every Radio and
Television service-man’s repair kit. You get this valuable
book as a FREE Gift just for asking to see Coyne’s great
new 5-Book set, “Applied Practical Radio-Television”!

Here's “Know How” that Makes You Worth More!

Coyne’s new “Applied Practical Radio-Television™ is written
for men who want to get ahead fast in big pay TELEVISION
and RADIO work ... men who know that a practical working
knowledge helps bring top earnings. Over 1500 pages, 5000
subjects, of the latest Radio and Television “know how’—with
1000 crystal-clear illustrations and diagrams. COMPLETE
SECTION ON COLOR TV AND UHF! How to install, service,
align, balance ALL radio and TV sets . . . how to use testing
instruments . . . latest data on UHF adapters and converters,
and much MORE. Step-by-step photographs “break down”
equipment to show you what makes it “tick”. Fully indexed
for ready reference on the job or to study at home. Up-to-the-
minute, complete, easy to understand!

ELECTRICAL & TELEVISION-RADID SCHOOL
a00 5. Paulina St., Dept. 90-T1. Chicago 12, I

1950

COYNE

SEPTEMBER,

SEND NO MONE YI Just mail coupon. We’ll gend you

* 5-volume set on 7 DAYS FREE TRIAL.
With it we’ll include the book on 150 Radio-TV Diagrams. If you keep
set, pay $3 in 7 days and $3 per month until $16.50 plus postage is
paid. (Cash price, $15.00.) Return the set alone and you OWE NOTHING.
Either way, the book of Diagrams is yours to keep. Coupon is just a°
request to see Set free and get FREE BOOK. Offer limited. Act NOW!

FREE BOOK —FREE TRIAL COUPON!

L]
| COYNE Electrical and Television—Radio School :
1 500 S. Paulina St., Dept. 90-T1, Chicago 12, I, 1
: YES! Rush "'Applied Practical Radio-Television' for 7 days FREE TRIAL per :
I your offer. Include my gift of 150 Radio-Television Diagrams Book FREE! |

)

Name ...... .. oo Age L 1
Address ... baaaasanaa . baa0a0aBoaRAG :
Town ... Zone .......... .. State !

Wwww.americanradiohistorv.com
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STOP

\. J

New TRIO "CONTROLLEL PATTERN"
TV Antenna System completely eliminates
co-channel interference even when caused
by a signal TWENTY-FIVE TIMES
STRONGER than that of desired station.

This amazing system provides up to |7
db. forward gain making possible Extreme
Fringe Area TV Reception.

Consisting of two high gain yagis, offset
stacked for exact vertical angles, and the
remarkable "PHASITRON" (patent ap-
plied for) the Model 604 "Controlled
Pattern'" TV Antenna System enables you
to actually Tune Out interfering stations
thus providing TV reception where never
before possible.

Available for each present TV channel.
Write for illustrated
folder.

*VOLOMETERS

®Reg, Trade Mark for Volt-Ohm-Milliammeter

MODEL 102

(1000 ohms per volt
meter) 3

3" SQUARE METER

¢ 3 AC CURRENT
RANGES
(0-30/150/600 ma.)

« Same zera adjustment for
both resistance’ ranges
{0.1000 ohms, 0-1 meg- |
ohms)

5 DC & 5 AC Voltage
Ranges to 3.000

Volts. Also 4 :
§-C Current 5'3'90 - i
Ranges.

MODEL 104
% (20,000 ohms per volt
meter)

e 4, SQUARE METER
(50 micro-amperes—al-
nico magnet)

o Includes carrying strap

5 0C anta,e Ranges at
20.000 ohms/volt to 3.000
V.: 5 AC Voltage Ranges
to 3,000 V. 3 Resistance
Ranges to Zoocmegs. Also

3 AC & -
(¥ Current Ranges 524.9.)

& 5 DB Ranges.

Export Dept.. 303 W. 42nd St.. N.Y.C,
| Write Dept. B-9 for Free Catalog

Gives More Measurement
Yalue per Dollar!

ELECTRONIC
MEASUREMENTS Core] |

B 1]
= 473 ROCOME STREET, NEW YORK 13, H. Y. =—

ll/enef tan /
Blind Effect

ant[
Audio Chatter

/

/A
/

New

GRIGGSYILLE, ILLINCHS

./4I"A(1y

Fine Quallity
Redio
and
Test Eguipment

J (ila

al Iaopu/ar price!o.,
— 719 —
:bi//erent mozle/d.,

ask your dealer for catalog or write direct to us!

b ./4réay e

By: RADIO KITS, INC.

120 Cedar St., Tew QJO’Lk 6, Jl CIJ

Wwww.americanradiohistorv.com

A NOTE TO R-E AUTHORS:
AVOID HOT CHASSIS JOBS

The following excerpts from a recent
letter will be interesting to all writers
and prospective writers of construction
articles, and may be read with profit by
constructors and experimenters as well:

“After looking over your article (and
your equipment) we have decided that
it is not usable under our present policy
of avoiding hot chassis jobs.

“We do not condemn all a.c.-d.c.
equipment, of course. Many excellent
transformerless jobs are manufactured.
But the manufacturer can protect his
stuff with plastic cabinets, whereas
home-constructed equipment is more
likely than not to be used right out ‘in
the open.’ Thus safe construction is
more important in home-built equip-
ment than in most commereial products.

“We now require that all a.c.-d.c.
equipment be hooked up with a nega-
tive bus isolated from chassis (or con-
nected to chassis with the approved
capacitor-resistor combination between
negative bus and chassis. The capaci-
tor should be not larger than .05 uf
and the parallel resistor not smaller
than 470,000 ohms). We have deviated
from this at times—in the case of some
especially interesting circuits, a few
pieces of apparatus in which possibility
of danger is remote, and, in a few cases,
through sheer oversight—but our ob-
jective is to print only SAFE construc-
tional circuits in the magazine.”

The above does not mean that any of
our circuits (or any other circuits) are
fool-proof. It is always possible to get
into a “safe” circuit in such a way as
to get across dangerous voltages. Re-
member, the prosaic 117 volts still hold
the record for killing more people than
all other voltages combined.

Ravio Thicty-Five Pears Ago

In Gernshack Publications

HUGO GERNSBACK
Founder

Modern Eloetrios
Electrical Experimenter
Radlo News.......
Science & (Invention.
Television ...
Radio.Craft. ...
Short- Wave Craft
Television News.....
Wireiess Association o

Some of the larger libraries still have copies of ELEC-
TRICAL EXPERIMENTER on file for interested roaders.

ELECTRICAL EXPERIMENTER
SEPTEMBER 1916

New Light Weight Radio Sets for
Aeroplanes

A Conical Variable Condenser

Motorcycle Radiophone

High Tension Condenser Switch, by
Ernest Oke

An Ultraudion Hook-Up, by L. M.
Westeott, U.S.N.

Adjustable Head Band for Phones
Building a 110-ft. Iron Pipe Radio
Mast, by Samuel Cohen
Making Selenium Cells, by

Vanderbilt
Frequency Meters, by Milton B. Sleeper

RAD!O-ELECTRONICS for

Homer
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ELECTRONIC LITERATURE

Any or all of thess catalogs, bulletins,
and periodicals are available to you if you
write to us on your letterhead (do not use
postecards} and request them by number.
Send coin or stamps where cash is re-
quired. We will forward the request to the
manufacturers, who in turn will send the
literature directly to you. This offer void
after six months.

S-1—TELEVISION EQUIPMENT

Form No. 2J6384 is a 12-page book-
let by RCA giving equipment specifica-
tions of u.h.f. television transmitter
type TTU 1A and antenna type TFU-
20A.—Gratis to interested parties

S-2—TAPE RECORDER

Form No. 2J6434 is an 8-page book-
let describing RCA magnetic tape re-
corder type RT-11A, a professional
unit designed specifically for broadcast
service.-—Gratis to interested parties

S-3—ATOMIC CHART

More than 1,000 kinds of atoms are
shown in the Chart of the Nuclides
issued by G-E. The 26 x 50-inch chart
shows each of the 96 elements with all
their isotopes, giving the composition
of each and information about radio-
activity.—Gratis

S-4—TRANSFORMER CATALOG

The Crest Transformer Company
has a new 12-page catalog describing
their line of transformers and chokes.
Included are audio, power, plate, and
television transformers.—Gratis

S-5—MINIATURE TUBE GUIDE

The fourth edition of Hytron’s Ref-
erence Guide for Miniature Tubes lists
132 miniatures of all makes. The guide
has 70 basing diagrams and lists simi-
lar larger prototypes.—Gratis

S-6—TEST EQUIPMENT

Model 301—A Coil Checker and
Model 299 R.F. Signal Generator are
described in two bulletins released by
the Clough-Brengle Co. Complete
specifications for the instruments are
given.—Gratis

S-7—TIMING MOTORS

A full line of electrical timing motors
is described with photographs, dimen-
sional drawings, circuit diagrams, .and
ratings in an 8-page catalog of the
Haydon Manufacturing Co. Among the
motors listed is a new series designed
for very slow output speeds in a mini-
mum of space.—Gratis

$-8—CONNECTORS

Plug-ins, chassis connectors, mechan-
ical locking devices, special connectors,
and tube sockets are described in a
bulletin released by the Alden Products
Company.—Gratis

S-9—LOUDSPEAKERS

Radio and television replacement
speakers, both PM and electrodynamic,
are described in catalog 127M released
by Cleveland Electronics, Inc.—Gratis

SEPTEMBER, 1950

TELEVISION AND RADIO SERVICE

E : 5
Identification as a RAYTHEON Bonded ELECTRONIC TECH-
NICIAN means money in the bank for you! It means better bus-
iness and more of it for you because set owners know they can
trust Service Dealers displaying the Raytheon Bonded Certificate,

backed by a guarantee bond of the hundred million dollar Amet-
ican Mutual Liability Insurance Co.

This valuable Raytheon Bonded Service Guarantee is yours af no
cost, if you qualify. We foot the bill because the Bond is Raytheon's
Investment in Your Future!

Ask your Raytheon Distributor to show you how you can profit
from becoming a RAYTHEON Bonded Electronic Technician.

ASK YOUR RAYTHEON DISTRIBUTOR
ABOUT THIS WONDERFUL NEW
ILLUMINATED TEST PATTERN CLOCK!

It’s a beauty. Big, 15" face ... Tele-

chron motored . . . red meta} sweep
second hand . . . lamp illuminated
dial . . . a constant reminder to your
customers of your expesrt Radio and
Television Service and of the high
quality of

RAYTHEON RADIO AND
TELEVISION TUBES

RAYTHEON MANUFACTURING COMPANY

'BUILD 15 RADIOS..Only 5147

® ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY
® NO ADDITIONAL PARTS NEEDED

Q i
to get into a WELL-PAYING BUSINESS, or f you want to INCREASE
YOUR KNOWLEDGE OF RADIO. N

Absolutely no knowledge 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 gquizzes
are clearly written and illustrated, so that they can be understood by
anyone between the ages of 12 an 0. R

., The PROGRESSIVE RADIO EDU-KIT is not merely a collection
of radio parts accompanied by a radio diagram. IT IS 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 simrle -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-
Y STEP INVOLVED IN_ BUILDING THESE SETS HAS BEEN

trated. EVER
CAREFULLY PLANNED. YOU CANNOT MAKE A MISTAKE.

Each
RADIO. Therefore, you will

build a variety of circuits. Th

of the 15 radios you will build operates on 110-120 volts,
AC or DC. These scts have been designed to teach you the PRINCIPLES OF
i e PROGRESSIVE

RADIO EDU-KIT is EXCELLENT FOR LEARNING THE PRINCIPLES OF RECEIVER, TRANSMITTER, AND AMPLI-
FIER DESIGN. 1t is used in many Radio Schools and Colleges in U.S.A. and abroad. It is used by the Veterans

Administration for veterap training.
uizzes are provided

staff at no extra cost.

FREE 1950 EXTRAS: 2%’55“3.3'}’5{‘%\,.,.0”
S MA

as part. of the. PROGRESSIVE .RADIO 5DU~KIT‘ They will be corrected by our
ELECTRICAL AND RADIO TESTER

ELECTRIC SOLDERING, IRON.

ALIGNMENT TOOL

SPOOL OF ROSIN CORE SOLDER
BERSHIP IN RADIO-TV CLUB

GENERO K OF WIRK MEM
ORDER YOUR PROGRESSIVE RADIO KIT TODAY, OR SEND FOR FREE “HIT-KATALOG""

PO
PROGRESSIVE ELECTRONICS COQ., .

STAGE PREPAID ON CASH ORDERS. 0.0.D. ORDERS ACCEPTRED IN US.A.

497 Union Ave., Depl. RE-39, Brookiyn 11, New York

www.americanradiohistorv.com
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%:c STANCOR

EXACT DUPLICATE
TRANSFORMERS

Every call-back you make means lost time and
profits. Why take a chance with transformers
that ““almost fit?” You're sure of a good job
and a satisfied customer when you use Stan-
cor Exact Duplicate transformers for TV
servicing. These units meet the exact
specifications, electrically and physi-
cally, of the original components. Rep-
resentative types are listed below.

Vertical Blocking - Oscillator
Transformer. Stancor Part Num-
ber A-8121. Exact duplicate of
RCA type 208T2. For generation
of 60 cps required to drive grids of
vertical discharge tubes.

Plate and Filament Transformer.
Stancor Part Number P-8156.
Exact duplicate of RCA type
201T6 used in model 630TS
receiver.

Deflection Yoke. Stancor Part
Number DY-1. Exact duplicate
of RCA type 201D1. For use with
direct viewing kinescopes such as
7D P4 and 10BP4.

Focus Coil. Stancor Part Number
FC-10. Exact Duplicate of RCA
type 202D1. For use with magneti-
cally focused kinescopes such as
RCAtype 10BP4.

Horizontal Deflection Output and

JUST PUBLISHED—Ask your Stancor Distrib- HV Transformer. Stancor Part
Utor or write for your free copy of the New Number A-8117. Exact duplicate
STANCOR TV CATALOG and REPLACEMENT of RCA typ: 211T1. For use with
GUIDE. direct viewing kinescopes, such as
Ao available is the New STANCOR CATALOG ~ ©per 7DP4and 10BP4.

OF TRANSFORMERS for radio, sound and other For complete specifications and
electronic applications. prices of these and other Stancor

TV replacement components, see
your Stancor distributor or write
for Television Catalog 337.

STANDARD TRANSFORMER CORPORATION

3592 ELSTON AVENUE . CHICAGO 18, ILLINOIS

PEN-OSCIL-LITE

Extremely convenient test oscillator tor all radio
servicing; alignment ¢ Small as a pen e Sell
powered ¢ Range from 700 cycles audio to over
600 megacycles u.h.f. e« Output from zero to 125

H i v. e Low In cost e Used by Signal Corps
Flnds Intermlttent « Write for information. g i

Condensers Instantly GENERAL TEST EQUIPMENT

38 Argyle Ave. Buffalo 9, N. Y.
95

Pres-probe’s sliding up
with variable resistance
grevems condenser
ealing. Tests with
power on. Requires
no adjustment. Stops
guesswork. Saves

J-=g $10,000 REWARD~,

time. Convenient Postpai 2 Barn the government bonus dy
probe size (74  long) . WLEEEE Jl_&l locating radiwm with o
) Satisfaction guaranteed. ||" =% pRI. GEIGER COUNTER
[ k See Your Dist. or Order Direct L The most sensitive portable Qelger
t i ] Weight only 2 lbsc;aua';.?e?y ﬁ:gs. a year, Pros-
P R E S - P R O B E C O . pecting book included free. Priced from $49.50 complete.

PRECISION RADIATION INSTRUMENTS, INC,

2326 N. THIRD ST., MILWAUXEE 12, WIS.

5478-R Wilshire Blvd.  Los Angeles 36, Catif.
aemnm V€3 r Inquiries Invited —J

wWWwWWw.americanradiohistorv.com

TECHNICIANS' GROUP HITS
JOBBER PRICE PRACTICES

A resolution regarding merchandis-
ing practises was among the more im-
portant pieces of business passed at the
regular meeting of ESFETA (Empire
State Federation of Electronic Tech-
nicians’ Associations) held at Bayville,
Long Island, June 25th. The resolution
reads:

“Resolved: The policy of radio jobbers
and distributors to sell to retail cus-
tomers at wholesale prices is objec-
tionable.

This practice deprives technicians of
their contact with a potential cus-
tomer and consequently a loss of their
legitimate income.

The member organizations of
ESFETA, representing some 3,000
radio and television technicians of
New York State, recommend to the
members of NEDA that this practice
be eliminated to the betterment of
relations of all groups of the radio
and TV industry.”

Though hampered by a late start, a
number of important discussions and
actions were given attention. Presenta-
tions of Certificates of Appreciation
were made to those individuals and
firms who had assisted the Federation
in its 1949-50 Television Lecture
Course. - Representatives of a number
of these manufacturers and publishers
were present to receive the awards.

Delegates from the Central New
York, Endicott, Kingston, Long Island,
New York City, Rochester, Southern
Tier (Binghamton) and Westchester
associations were present at the
meeting.

GERMANIUM PHOTOCELL

Tiny germanium photoelectric cells
thinner than a match stick and less
than an inch long are a product of
Sylvania Electric’s laboratories. The ex-
perimental models shown in the photo
consist of a tiny piece of germanium in
contact with a fine wire whisker sealed
in a solid piece of transparent plastic
that allows light to reach the contact
point. The sensitivity of such a unit is
0.1 ma change in current per lumen of
light near the infrared region. No plans
have been made for quantity production.

PARIS EXPOSITION

A radio and television exposition is
scheduled to be held in Paris from
October 5 to 15 at the Esplanade des
Invalides. The show, sponsored by the
National Syndicate of Radioelectric
Industries, will include a series of
demonstrations and broadcasts by
Television Francaise.

RADIO-ELECTRONICS for
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EVERYONE
IN RADIO

OFFICIAL Mlmll K\
. |-u1IHF wﬂ'll

.
Ko
iy

FalL 1954
L L1
L OVER 1,200 PAGES

FIFTEENTH EDITION PUBLISHER’S
NOW READY PRICE $5.50
THOUSANDS OF ILLUSTRATIONS,
SPECIFICATIONS, AND PRICES,
CROSS-INDEXED FOR EASY HANDLING.
PERMANENTLY BOUND WITH HARD COVER.

Radio’s Only Complete

REFERENCE BOOK

AND

BuYING GUIDE

For Radio and Electronic
Parts and Equipment

HERE'S HOW o e iw
FREE
FEDERATED

We will send RADIO'S MASTER free of
charge upon request with your order for
Electronic Merchandise.

OR
USE THIS COUPON

—

FROM

FEDERATED PURCHASER INCORPORATED
66 DEY ST., NEW YORK 7, N, Y,

Send a copy of RADIO'S MASTER, post-
paid. Check for $1.65 enclosed, which will be
refunded with our initial order for Elec-
tronic Merchandise.

COMPANY

ADDRESS

|
I
|
I
|
| NAME__
|
I
I
I
I

Camit FEDEMPLRCH

NEW YORK CiTY:
NEWARK, N. J.:
ALLENTOWN, PA.:
EASTON, PA.:

66 Dey Street

114 Hudson S¢.
1115 Homilton St.
701 Northampton St.

— e — e e ——— —— —

SEPTEMBER, 1950

| type is evidenced by erratic operation

Technotes

HALLICRAFTERS T-54 AND 505

These sets have push-button tuners
which are constructed so it is almost
impossible to get directly at the con-
tacts to clean them when they become
noisy. I have solved the problem by
turning the chassis on one end and
using an atomizer to spray front and
rear of the contacts with Contactene
or carbontet. I work each button vigor-
ously as I come to it. Allow the switch
assembly to dry thoroughly before
aligning the front end.—Fred Rodey

SUPERIOR 670 MULTIMETER

This instrument has two 0.5-uf, 120-
volt tubular ecapacitors acs filters. In
localities like mine, where the line
voltage may rise to 120 volts or higher,
these capacitors may break down and
ruin the 12H6 tube. |

Replacing these capacitors with 400-
volt units will prevent troubles of this
kind.—Lester Brunner, Jr.

INTERMITTENTS IN A.C.-D.C. SETS

Intermittents in a.c.-d.c. midgets are
frequently caused by unshielded coils
or cart wheel i.f.’s. The thin leads be-
tween the coils and terminals often
break because of excessive vibration, or
too much tension. The break is hard to
locate when the wires are held together
by flux or insulation. A break of this |

when the set is jarred.—DeLoss Tan-
ner

EMERSON MODEL 511
If this set is dead and you cannot
locate the trouble, disconnect the voice
coil leads and make a continuity test
across them. I ran across two of these
sets which had open voice coils.—Ray-
mond E. Terry

MIRROR-TONE A.C.-D.C. SETS

When the 356W4 rectifier tube is dead,
do not replace it before checking the
plate bypass capacitor—usually .02 nf l
at 150 volts—between ground and the
plate (pin 5) of the 50B5. Rectifier
tubes will continue to burn out if this
capacitor is open. Needless to say, the
damage can be even more serious if the
capacitor is shorted.—Wm. Ganiboney

TIPS TO TV CONSTRUCTORS |
Constructors, experimenters, and |
service technicians often run into trou-
ble on sets having slug-tuned coils. The ‘
slotted serew which adjusts the core is
either so tight that the slot breaks or it |
is located in a place where it is difficult
to get at to make adjustments. I solve |
this problem by screwing a nut onto the ‘
top of the screw and soldering it in
place. This allows me to use an insu- I
lated wrench or neutralizing tool in-
stead of a screwdriver. |
TV experimenters who don’t care to
pay the high price for a new 6BG6-G
can replace this tube with a surplus 807
and a homemade adapter fashioned
from an octal base and a five-prong
socket. I have found that an 807 often
performs better than a 6BG6-G in hori-
zontal output eircuits.—Jacob Dubin-
sky, WeLVR

wWwWwW. americanradiohistorv.com
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EVERYTHING IN

TELEVISION!|

your

fingertips,
for quick,
easy

reference...

VIDEO

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 s
arranged for quick reference—in easy-to-
understand language.

The VIDEO HANDBOOK gives vou
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

H.o.w to Troublesh>ot 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 theu-

sands of vital facts—covermg everything you

need to know for working m 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
copies now working for praChcaI Television men! Mail
coupon for YOUR copy TODA

—— -=—i0-DAY FREE EXAMINATION COUPON— —

BOYCE-ROCHE BOOK CO.

Montclair 2, New Jersey |
Please send me The VIDEO HANDBOOK

for 10-day examination. If 1 decide to keep it, l

I will send you $5.95 plus postage; otherwise |
will return the book postpaid. (We pay postage
if you send $5.95 with this coupon; same return
privilege.)

City . .

Employed by .. .. .. ... .. ... ... ... ....
(This offer applies to U.S. only.) |

Z
®
g
®
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90 |
FIRST TV OFFER EVER MADE ON THE 630 $394g
(10'" to 19'") BASIC TELEVISION PARTS KIT ™!

(If you purchased each part separately at list price it would total over $100)

e PUNCHED & DRILLED CHASSIS PAN ALL FOR ONLY
e BRACKET & SHIELD KIT {18 items)

e VERTICAL OUTPUT TRANSFORMER
e YERTICAL BLOCKING TRANSFORMER
e FLYBACK TRANS. #211T1 or #21175 INCLUDING
e FOCUS COIL, #202D1 or #202D2 CIRCUIT DIAGRAM
e DEFLECTION YOKE, 60° or 70°

CONVERT ANY 10 " 1V SET T0 A LIFE- LIKE 16" RECEIVER

With a new DELUXE VOLTAGE DOUBLER KIT—scientific . . . accurate . . . eliminates
guess work. Anyone with even o limited I:ncwledge of TV can follow the simple step by step
lnshuchons and produce a perfect conversion in one hour.

ASSEMBLED KIT FOR THE 630 CHASSIS

« VIDEO & LF. KIT (19 items) $ 49 |
« POWER TRANSFORMER #201T6

Resistors & Condensers
Set of Mounting Brackets

UNASSEMBLED KIT FOR ANY TV CHASSIS

(SAME SET OF COMPONENTS AS LISTED ABOVE}

Electrically the circuit remains
the same. Unassembled form

allows for modifications in
mounting ond wiring.

ILLUSTRATED CONVERSION MANUAL
j SUPPLIED WITH EACH KIT

b _"""’w\ Add $3.85 for plastic sleeve and ring.
Add $3.98 for 70° deflection yoke.

B_m@nm )& IELEWSIUN gonp_. B4 Vesey St., ow. » New York 7, N. Y.

interference
with no

A\t
e ot
Aciuval “\S \A““ we
phote of S\\“ WRKES Y OR Tgenet
‘0“ N\

Same TV
STEEN
with Droke
Filler in
antenna
lend-in,

THE R. L. DRAKE
High Pass Television Filter

PRICE

protects the R.F. and [.F. bondpass of the 89.95 -_
TV set from strong radio frequency interfer. -

ence generated by:

at distribu-
1. 'u, please.

add_ 3%

State Sales Tax

COI: of post. ¢

Amateur Radio Transmitters paid. direct. >

Shortwave Broadcast Stations

X-ray ond Diathermy °

Industrial R. F. Heating

Avuto Ignition and ‘Molors e e
i ——E vy W P

Neon Lights, Appliances, etc.

€.0.D
Ohioans

Two models available—TV-300-50HP for 300- MULTI-FREQUENGCY GENERATOR
Ohm Twin Lead and TV-72-50HP for Small :n mdi: sterviche :rrk tim': meatns money. Locate
"Oh i rouble faster, handle a much greater volume of work
72-Ohm Coox ¥ith the SIGNALETTE. As'a troubie shooting togl,
., as no equa erely plug in an [H
$ Droke Filters are sold by or DC line, start at speaker end of cireuit and frace
5 all leading distributors. back, stage by staae {istening in set's speaker, Gen-
LIST Try one todoy. erates RF, |[F and AUDIO Freauencies. 2500 cycles
to 20 Megaeycles Also used for checks on Sensitivity,
Discounts to Gain, Peaking, Shielding, Tube testing. Wt. I3 oz.
deaters, Many dealers Include Fits pocket or tool kit. Satistaction, or your money
servlcemen ene with ench installa- back. See at your distributor or order direct.
and omateurs tion.
INSTRUMENT
Ppa I’ LABORATORY.
THE R. L. DRAKE CO.
i DEPT B, 1125 BANK STREET
11 Longwerth 5t,, Dayton 2, Ohie CINCINNATI 14, OHIO

assmw  Qualified Jobbers write, wire for details. s
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Sub-Assembly (illustrated}
Flyback Transformer #211T5 ‘
Rectifier Tube #1B3

SENTINEL 401, 402, 406, AND 411

Glass breakage and premature fail-
ure of the 6AR5 a.f. output tube are
common in these models. The shield
over this tube fits very snugly. It is
used solely to prevent the tube from
dropping out of its socket during ship-
ment. If there are any minute flaws in
the glass envelope, the tube will break
because of expansion caused by heat.
po NOT reinstall the shield when replac-
ing the 6AR5 tubes.—Sentinel Service
Dept.

MOTOROLA VT-171

Capacitors begin to break down after
several months of operation in these
sets. This trouble is caused by the in-
tense heat which melts the wax in the
capacitors. Replace the capacitors with
molded or high-temperature types, then
drill ventilating holes in the bottom of
the cabinet, in the chassis bottom cover
plate, and in the top of the chassis.—
Harry Ashby

TV IN NOiSY LOCATIONS
Interference is likely to be picked up

| on 300-ohm ribbon TV lead-ins when

l

used in noisy locations. If the TV re-
ceiver has a tapped input coil for use
with 72-ohm antennas, try using two
72-ohm coaxial cables. The inner con-
ductors connect to the ends of the coil
and the shields to the center tap.—Ray
Dirba

(Federal’s 300-ohm shielded line will
do the job just as well and much more
cheaply.—Editor)

SAVING A- AND B-BATTERIES

A great many dry batteries have ex-
posed terminals of the snap-on, binding
post, or clip types. Before storing these
batteries or carrying them in the tool
box, cover the terminals with a strip
of Scotch tape. This prevents the bat-
tery from being shorted if both termi-
nals should contact a metallic object.
The tape can be removed when the bat-
tery is put in service.—Charles Erwin
Cohn

PHILCO C-1908

If this set plays O.K. at normal vol-
ume but distorts when the volume is
turned up full, check the output trans-
former. Voltages on the plates of the
7C5’s are equal at low and normal vol-
ume levels. There is a small variation
at full output. A new output transform-
er will cure the trouble.

This type of trouble is usually hard
to spot because voltage measurements
are seldom made with the volume con-
trol wide open.—C. A. Phillips

PICTURE TUBE
BARGAINS

10" (10BP4) Leading Standard Brand, Factory
Sealed Orlginal Cartons, Brand new and perfect—
00 (lay guarantee $17.95
12%" (12LP4) Stight surface 1mnerfertlon—cant
be seen when in use—90 day guarantee against
mechanical and electrical defects; sent you ob &
five day money-back guarantee it dissatisfied.
White .$15.95 Black ... $17.95
AU 7IT1P€‘8 "F0B, N.Y. Subject tn prior sale
20% Depngit ((‘herk or Money Order ), Bal. sent
COD. Rated Companies—Send Purchase Order

SOLO ELECTRONIC SALES GORP.

168 Washington €t New York 6. N.Y.
Phnne Worth 2-1042-3

RADIO-ELECTRONICS for
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AUTOMATIC M-90 AUTO RADIO

® Six Tube Superheterodyne ® Three Gang Con-
denser ® Powerful, Long-Distance Reception ®
Fits All Cars, Easy |nstallation

® Mounting Brackets Inctuded Net 827.97 .
® 6 Tube model M90 ... ..............
® 5 Tube model X50
Approx. shipping weight either unit {11) eleven pounds.

MAIL US YOUR ORDERS

All orders filled within 24 hours. 1llustrated parts
list on request. Standard Brand tubes 50% off list

LU Gt

Fifth at Commerce Fort Worth, Texas

Wholesale
Electronics

.mers joined Syl-
vania in 1940 as
manager of the

*HERE IS A TERRIFIC VALUE!

3 TUBE PHONO
AMPLIFIER

Designed for use with
all types of records—
214 watt output—Com-
pletely wired and with
full range tone control.
ONLY $2.39
LOTS OF THREE. 2.19
% SET OF TUBES FOR ABOVE. ....c.t00rrien $1.
% 50L6 output trans. for above. .......c......
% 4”7 PM Speaker...........
%* 57 PM Speaker.
* 6 PM Speaker.
* 12% pM Speaker. .. ..
Hi-Volt Phono Pickup with

32 3 22 2 o

Med. Volt Phono Pickup & Hardware. .
:Hl ~Volt Phono Crystal..............cc.oven
Med. Volt Phono Crystal. ..........cvnns
78 RPM Phono Motors & Turntable w
3314 RPM Phono Motors & TT. .......v .. .n
“* 3 Speed Phono Motors & TT (3314, 45. 78 RPM) 4.
% 3 Speed Pickup with Hardware............. L]

WN R A e
NOBLUNDD DU MO Wi

AVOYVVVOAMNAND AGA
*#**iiitti***i**i**iii!!ii*iii*iiiii**!

:We carry a complete line of Receiving Tubes. Re-
% sistors, Condensers, TV Parts and Radio Parts. . .
* Write Dept. RE-9 for free descriptive literature. All
* prices F.0.B. New York, 25% deposit required on all
“ orders. Min. order $5.00.

*
+« THE ROSE COMPANY 98 Park Pla
X New York 7, N. Y. (Corner Greenwich St.

ce
)

EVERY

RADIOMAN
Can Use These

SERVICE HINTS!

Every gnze of ‘'How to Sim-
pm adio Repairs’” is
ed with on- the-bench.
practk‘ll ideas, Contal
otos, charts, dlngrnms—
no fluff—no vague theory. In
plain every-day language it
gives you priceless sugges-
tiongs —new sgervicing ideas.
You'll use and benefit from
the experience of experts.
Partial list of contents: How
to Localize Trouble; How to
Service Amplifiers;
Test for Distortion; How to

to Find

No obli.

all yvours—FREE!
gation.
SEND COUPON OR PENNY
POSTCARD FOR YOUR
L FREE COPY TODAY!

—— —— ———
!ILEI lNGINlEIINn CO., Dept. 9RCS
601 S. Federal St., chncaga 16, Illmoln

Please RUSH my FREE copy of ‘"How to Simplify
Radio Repairs.’

Nam® eccvevvaassvvssssovevesacsvoossssanvas

AdAress es.eeseces0ssccesoveseccconse

Clt}' vessesressvssasese ZONe.,, State......... '

——————_———————.—
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George R.Sommershasbeenappointed
general sales manager of the SYLVANIA
radio and televi-
sion picture tube
divisions. Mr. Som-

Capitol division.
He succeeds C.
W. Shaw who was
made assistant to
the vice president
in charge of the
company’s sales.

Sommers

Arthur A. Brandt and Walter M.
Skillman were named sales manager
and marketing services manager, re-
spectively, of GENERAL ELECTRIC's re-
ceiver division. Harrison Van Aken was
named its assistant manager.

Robert C.
Sprague, president
of the SPRAGUE
ELEcTRIC CoO., Was
elected president
and chairman of
the Board of Di-
rectors of the Ra-
DIO-TELEVISION
MANUFACTURERS
ASSOCIATION.

Sprague

James D. Secrest, director of public
relations and staff assistant of the RMA
parts division, was elected secretary
and general manager, effective Au-
gust 1.

Three new committee chairmen were
appointed: Dr. Allen B. Du Mont, presi-
dent of ALLEN B. Du MoNT LABORA-
TORIES, INC., chairman of the excise tax
committee; John W. Craig, vice presi-
dent and general manager of the Cros-
LEY DivisioN, Avco MFG. Co., chairman
of the industrial relations committee,
and Harry A. Ehle, vice president of
INTERNATIONAL RESISTANCE Co., chair-
man of the town meetings committee.

Ernest Keller, vice president and
sales manager of ANCHOR Rapio Corp.,
was appointed chairman of the TV
Booster Committee at the annual meet-
ing of the Amplifier and Sound Equip-
ment Division of the RMA.

Members of the association voted ap-
proval of reorganization plans and a
change of name to the RADI0-TELEVISION
MANUFACTURERS ASSOCIATION.

William Hatton and Frank B. Powers
were elected vice presidents of the
FEDERAL TELEPHONE and Rapio Corp.
Both men have had extensive back-
grounds in communications and manu-
facturing engineering.

Walter Albert Buck has been elected
vice president and general manager of
the RCA Victor Division of the Rabio
CORPORATION OF AMERICA.

Mr. Buck was operating vice presi-
dent of the RCA Victor Division since
1949. He was previously president of
Radiomarine Corp. of America, which °
he joined after retiring as rear admiral’

from the U.S. Navy.
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FOR BETTER TOWERS
AT LOWER COST!

Ask about AERO
o COST LESS

Because Aero Towers are aircraft-de-
signed, lower monufacturing costs offer
you a lower price. lower weight and
lower shipping costs are passed on as
savings to you.

e LAST LONGER

Coated INSIDE and OUT. DIP-COATED
process keeps Aero Towers Bright and
new. Rust resistant. Will not brown.

 EASY TO GLIMB AND SERVIGE

Strong electric aircraft welds at EACH
joint {not just one or two) prevents
sway. Provides sturdy, safe, ladder-like

cross members. J

 QUICKER TO INSTALL

Aircroft precision tolerances assure ac-
curate fit of components. Light and easy
to erect. Strong durebility assures cus-
tomer satisfaction.

Jobber Territories Open
Dealers—Write for FREE booklet

AERO TOWER DIVISION
Knepper Aircraft Service

1018 Linden S5treet
Allentewn, Pa.

A. C. SHANEY’S NEW BOOKLET

ELEMENTS of SINGLE
and DUAL TRACK

TAPE RECORDING and
1001 APPLICATIONS

Uy A.C. Shomey

POSTPAID

ONLY 1

96 pages, crammed with facts of vital impor-
tance to recording technicions, experimenters,
recordists! Contains over 100 illustrations, cir-
cuit diagrams, parts lists, construction hints,

elementary and edvanced theory end design.
Much valuable data, NOW IN PRINT FOR THE
FIRST TIME! Order your copy today!

AMPLIFIER CORP. of AMERICA
398-10 Broodwoy, New York 13, N. Y.

lTo Amplifier Corp. of America 1
398-10 Broadwoy, N. Y. C,
[ Rush........ copies of A.C. Shoney’s Book ‘‘Ele-

. @

I ments'* | enclose herewith $..... $) per copy.

I [J Rush free litereture on your complete tope re-
corder line. I

I wame |

| aporess

| amwr STATE I

e e e e e e ey P

If the biscuits get burned, you can
blame it on television. Several gas
ranges with built-in 7-inch television
screens were on display in Los Angeles
at a recent furniture show.
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OUTSTANDING - T

- MODEL # 300
== . Iollid dipole complete with
! reflector and high frequency
adapter. Covers 13 channels

n.—_‘.E_f'ﬁ All alum. const
mast. Shpg. wt.
MODEL # 200-D

Stacked array. Consists of 2
complete conicals and connect-
ing bars. Very rigid construc-
tion. Covers all 13 channels.
Matches 300 Ohm or 72 Obm
Center imnedance 150 Ohm.

MODEL 200-S

Single array. Same construc-
ﬁon as above. Shpg. wt.

Prlce less mast, . 53-50
o MODEL

Ideal for r

on
ronstruction Less Mn
wt. 8 Ibs. Price. ..

MODEL # Y-100

to specific channels. Shog.
4 1bs, Channel #7, $3.75;

nel #9, $3.50: hannelsér 11
The prices are less mast.
11y type antenna. Price

0 3” Wall Bracket

'-—Sl
High Quality 72-ochm Coax Ca

TERMS: an shipments F.0.8.
sey. 25% deposit

Minimum order $2.00. include

40 St. Francss Street

All.band folded dipole antenna

5 element Yagi Hi-Gain beam de-
signed specifically for fringe area
use. All alum. construction. Cut
wt.
Chan-
$3.35 and Channel #13. .28,

$3.15

ANTENNA ACCESSORIES
CM-IOO Chimney Mount g

. B .81

tand-off insulators (ﬂt coaxt “cable)—
ber 106 - $10. $15.50 per 1000
Bolt Assembues—ldaal for most couplings—

147 300-ch
£ /o 3 ?- 100 10.50 per 500
"U" fo
Best Quality 300-ohm tw(n lea

Folded Dipole Hl-Frequency A TBeeooooe 2.
onical Hi-Frequency Adapter: . 1.5u0
Stralght Dipole Hi-Frequency Adapter-. vaap b 142%

with orders,

EAST COAST ELECTRONICS

Newark 5. New Jersev

=
V - VALUES

g 1
7los. price: $4.10

#500

otatol use. Maximum
ny channel. Alum
T,

s 54,25

1.50 50 for $5.00
25 1000'-$32.00
95 500/'—$13.75
te) 35

Newark, New Jer-
balance C.0.D.
ample postage.

Guaranteed.
THE

ual Cartons! DEDUCT S5¢
P
WHEN ORDERING ANV 20

Brand New, Individ-
FROM
'l"UBE

30¢ ea 32 5"5 |58¢ ea. | :g
1G4 76 &8 0Z4 [ cé
87 77 65C7 iFa c7
i2ae 78 6567 |1Fs %4
39/44 |8 6X HE
85 6Zvs iLes )6
47¢ ea. (89 784 1LD5 2n4
L 3. eq. |IAT e Ac
cs
b 48¢ ea. G, NS e
X2 iT4 7¢c5 1PS 6B7
ALS 1u4 ES 1as 688
ARS 6AGT7 E6 175 c8
AT6 637 F7 276 D8
6AUE SN7 F8 2A7 E7
BAG 125A7 H7 B? F8
BE6 12SK7 L7 3LF4 J8
i 128Q7 a7 3qs 6T7
6F6 25L6 R7 SWa T8
Hé 25W4 Z4 6A6 2a7
i 2526 2A8 6LS 2C8
KS 3525 2FS 6R? 9
bH a3 2K8 657 32
R7 xx8/3c6 1247 7AD? 32017
SA7 49 SR7 7ES 33
SHT ¢ ea 4A7 717 4
$47 ia5 e s PL)
A 185 aBs 787 117z6
i 152 cs 7v7 FM.1000
5Q7 ILH6 i 12857  189¢ ea
VSGT (1G5 a7 =
ve 1v 14Q7 arF8 TA4
wa 2A3 |2515 ey 1B4
x4 2a5 6 a3 1DS
Y66 5U4G 35/51 W 108
Y4 Y3 35wW4 :’” 6ES
2BA6  |5Y4G 38 e 627
i O W
2s A .
23)7 | 6AGS gass a3 Ii¢ eqa.
s6 5088
25N7  [6AVE 3088
25R7 lscae $? 2 |3 12577““7
6J6 L
3 6K7 IvrR150 | 69¢ ea.
sPEAKER ALNICO V
MAGNETS TRANSFORMERS ea.
Swedqal‘s Lower s of 5 34c
M 5432 5 Aut.
3147p. 68 oz.
b . >89
: 99
1.04
1.49
89
93
Fully
198 | shicidea. 89¢ eca.
1.a2 PAFER_TUBULAR
X o 359 CONDENSERS
127 P.M. 4.64 07..4.59 _3.25 mid. Volts
ELECTROLYTIC | VOLUME ‘65
TUBULAR CONTROLS 013
CONDENSERS |Std. Brands 02
Fresh Stock! |Withswitch & 01

long shaft!

With mounting

trap. CD. Type ms
s o, T8 | 1ok 1ok
20x20—150 v. | 25K: 2304
40x40—150 V. [ -0(300
50x30—150 V. 500K
39¢ each 1 mgl%CZ r.negs.
ea,
ALY e 83%0 | 10 for $3.00

T _mitas
200 MMF/.00002
M 5 0 V. slze
1/2")(1/4 C

Minlmum Orde
$2.50. 2507 de-
Posxt balance C.0.D.
All prices F.O0.B.
New York, N. ¥.

SWEDGAL RAD
96 Warren St., Dept. E-7.

COrtland 7-6753

)10, INC.
New York 7, N. Y.

People

Brig. Gen. Tom C. Rives, USAF (re-
tired), was appointed to the staff of the
commercial equipment division of the
Gene1a1 Elect1 ic electlomcs department.

Glenn H. Brown-
ing, codesigner of

circuit and presi-
dent of the BROWN-
ING LABORATORIES,
INC, received the
honorary .degree of
. Doctor of Science
at the commence-
Browning ment exercises of
Cornell Coilege, Mt. Vernon, Ia.
John L. Busey was elected a vice presi-
dent of G-E and placed in charge of
marketing policy. Ben Farmer was
named sales manager of the RAuLAND
CORPORATION. . .
Percy L. Spencer,
vice president in
charge of the power
tube division of
RAyTHEON MANU-
FACTURING Co., was
awarded an honor-
ary degree of Doc-
tor of Science by o
the University of Spencer
Massachusetts. ... Robert A. Elliot fills
the newly created post of jobber sales
manager at StanNDARD CoiL ProbuCTS
Co., INC. Richard A. Malmberg named
renewal sales manager by HYTRON Ra-
p1o & ELECTRONICS CORP. ... Arthur W.
Stewart appointed chief engineer of
CLIPPARD INSTRUMENT LABORATORY, INC.
Gilbert E. Gustafson, vice president in
charge of engineering at ZENITH RADIO
CORP., received an honorary degree in
electrical engineering from Stevens In-
stitute of Technology. ... L. M. Sand-
wick joined ScoTT RADIO LABORATORIES,
INC., as merchandise manager. . . . Dr.
Allen B. Du Mont, Leonard Cramer,
PPaul Raibourn, Bernard Goodwin, Ar-
thur Israel, Jr., and Irving Singer were
re-elected officers of ALLEN B. Du
MoNT LABORATORIES, INC. Mel
Byron was appointed chief engineer
of the ELEcTRONIC INsTRUMENT CoO.,
INC. . . . Earl L. Olson joined JENSEN
INDUSTRIES, INC., as chief engineer. . ..
Louis Silver was appointed executive
vice president and Milton R. Benjamin
national sales manager of MAJESTIC
Rabpio & TELEvISION, INC. . . . Richard
G. Leitner resigned from LEAR, INC., to
take the position of chief engineer with
U. S. EirEcTroNIcS CORP. . John
Cashman, president of RaDIO CRAFTS-
MEN, INC., was named a director of the
Radio Parts & Electronic Equipment
Shows by the Association of Electronic
Parts and Equipment Manufacturers.
. Edward C. Bonia named to direct
sales of the contract division of JOHN
MEeck INDUSTRIES. . . . John H. Clough
resigned as board chairman of the
GENERAL ELECTRIC X-RAy CORP. to be-
come president of the FAIRCHILD CAM-
ERA AND INSTRUMENT CORP. . . . Roy W.
Chestnut of the technical staff
of the BELL TELEPHONE LABORATORIES
died at the age of 58. Mr. Chestnut
held patents on circuits in carrier,
radio, and submarine telephone.
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the Browning-Drake’

SENSATIONAL BARGAINS
TV PICTURE TUBES

All Standard Brands

7JP4 7 inch $12.95

10BP4 10 inch $17.95

12LP4A 12 inch $18.95
Black

14DP4 14 inch $26.50
Black

Wiite tor FREE Broadcaster
10% Cash With Orders

LMO RADIO CO.

Philadelphia
6205 MARKET STREET « West Phila,
Gth & ORAMGE 5T75. » Wilmingten
4401 VENTNOR AVE.» Arlantic City

509 ARCH STREET »

wuct STREAD TUBULAR
CAPACITOR CODING_

Having trouble deciphering the color
coding on tubular molded capacitors in new
TV and Radio sets? There’s no need to con-
sult complicated wall charts or tables!

The Sprague Capacitor Indicator gives you
the needed data in a jiffy. Just flick the dials
to the color bands and read the capacitance,
tolerance, and voltage directly.

This slick plastic service help fits your
pocket. Always on hand, it saves time and
avoids mistakes ., , and it's only 15¢, Ask for
one at your Sprague distributor today!

SPRAGUE PRODUCTS COMPANY

Didributors' Division of fhe Sprogue Electric Co.

HORTH ADAMS, MASS.

WANTED
TO BUY

Lerge 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 c¢/o Radio-Electronics

25 West Broadway
New York 7, N. Y.

NEW VACUUM TUBE
VOLTMETER {3507 Hheveatt
A DC ranges: Kit Form

5/10/100/500( s22—5

1000 volts. Ohme(er
1 550 mezs‘ Zeto Fact.Assemb.
48.95

center scale for TV.

ma
2070 accuracy blz 4162' m’e(ter, 26 meg input imped.:
1

e o
FEILER ENGINEERING CO. Depf. 9RC5V
Chicago 16, I,

1601 S. Federal St.

RADIO-ELECTRONICS for
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ORGAN CHOIR EFFECTS

Dear Editor:

It is indeed a pleasure to see the first
of a series of well-written articles on ‘
“Electronics and Music” by Richard H.
Dorf in your July number.

The implication of one statement will
bear correction. This refers to the choir
effect.

Both the Wurlitzer and the Minshall-
Estey organs (licensed under the
writer’s patents) have excellent choir
effects because their various ensembles
are mixtures of distinct tonal qualities
generated by completely different ranks
of reeds. Wurlitzer’s larger organs have
as many as five different ranks of reeds
totaling 292 in all, each rank giving dif-
ferent tonal qualities.

When these are mixed together, they
produce true choir effects because the
individual reeds are separately tuned
so there can be no fixed phase relation-
ship between the partials of the mix-
ture of reed tones.

Only one other electronic organ on
the market produces true choir effects.
This is the Allen, which has separate
ranks of vacuum-tube generators used
like separate ranks of pipes in pipe
organs.

None of the other electronic organs
which use but one set of vacuum-tube
generators can produce choir effects,
because the separate voices are all
taken from one set of generators and
all like numbered partials of the same
fundamental tone are exactly the same.

For example: if a singer’s voice were
passed through three different filter
circuits to alter the tone quality, and
then recombined and reproduced, we
would not have a true ensemble of three |
singers. It would simply be one voice
with a tone quality differing from the
singer’s own quality. This is what
occurs in electronic organs having only
one set of generators.

BENJAMIN F. MIESSNER
Miessner Inventions, Inc.
Morristown, N.J.

INDEX TO CORRECTIONS

This is an index to correction notes
and additional information on articles
which have appeared in 1950 issues of
RADIO-ELECTRONICS.

REVAMPING A 630-TYPE TV SET, page |
39 of the January issue. Correction on
page 78 of the February issue.

A DELUXE TELEVISER, January through
July issues. Corrections on pages 27

\,93

- 7 con=z =y

e

\Vhen Equipment Counts...

I¢ you've ever hooked a really big one, then you know that only the best equipment will
stand the strain and bring him in.

Likewise only Thomas — a name well known for superior cathode-ray tubes — brings in
every exciting minute of the top television shows in complete detail, and with no fuzziness
or failure at a crucial moment.

Nationally famous television receivers are represented by Thomas where their perform-
ance and quality are most critically judged — in the picture tube. These mdnufacturers
insist on the ‘besf — they specify Thomas!

Far service and conversion markets aiso, new Thomas rectangulars are
now available in several sizes. Write for data sheets.
*

THOMAS ELECTRONICS, Inc.

118 Minth Street

Passaic, Mew Jersay

and 82 of the March issue and page 31
of July.

TEST EQUIPMENT FOR TELEVISION, page I
28 of the February issue. Correction
on page 82 of the March issue. |

AMPLIFIER HAS UNUSUAL CIRCUITS,
page 37 of the March issue. Correction,
page 102 of the May issue.

POWER PACK DESIGN, page 44 of Feb- |
ruary. Correction on page 102 of the
May issue. |

A TEN-TUBE FM RECEIVER FOR ONLY |
$10, page 30 of the March issue. Cor-
rection on page 87 of the June issue. |

SEPTEMBER, 1950

WHERE RADIOMEN MEET, EAT and SLEEP

Visit the
FAMOUS
FIESTA
LOUNGE
Renowned for
Fine Food

Atlantic City's Hotel of Distinction

The Ideal Hotel for Rest and Relaxation *
Beautiful Rooms * Salt Water Baths * Glass
inclosed Sun Porches * Open Sun Decks

20 atop * Delightful Cuisine ¢ Garage on
oy S Sy premises. * Moderate Rate Schedule.
& r
[ = " OPEN
e ALL YEAR Exclusive Pennsylvania Ave. and Boardwalk

WwWWW. americanradiohistorv.com
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RADIO
COURSES

Preparatory Mathematics, Serv-
ice, Broadcast, Television, Ma-
rine Operating, Aeronavtical,

Frequency Mbdulation, Radar.
Classes now forming for the Fall term heginning Oct. ist
Entrance exam, Sept. 25th

Veterans. Literature.
GOMMERGIAL RADIO INSTITUTE

(Founded 1920)
38 West Biddle Strut Baltimors 1, Md.

TELEVISION

Laboratory and theoretical instruc-
tion under the guidance of experts,
covering all technical phases of
Radio, Frequency Modulation and
Television. Prepares for o portuni-
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. 9-2
VIiSiT, WRITE or PHONE

RADIO-TELEVISION
INSTITUTE

Pioneers in Television Training Since 1938
480 Lexington Ave., N. Y. 17 (46th St.)
Plaza 8-5665 2 blocks from Grand Centrol

MTELEVISIONE

PREPARE FOR A GOOD JOBI

COMMERCIAL OPERATOR (CODE)
RADIO SERVICEMAN

TELEVISION SERVICING
BROADCAST ENGlNEER

V. A. Furnishes Books and Tools
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 Eutaw Place, Dept. C, Baltimore 17, Md.

ELECTRONICS-RADIO

Modern Laboratory
Instruction lo

® SERVICING -
® BROADCAST
OPERATING
® ELECTRONIGC and
TV ENGINEERING
"W oR

ILLUSTRATED -
ELECTRONICS INSTITUTE, Inc.

CATALOG =
21 HEMRY, DETRQIT 1, MICH.

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-—secript 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

57) RADIO ENGINEERING

. »
FM—Television—Broadcast
Police Radio, Marine Radio, Radio Servicing, Avia-
tion Radio and Ultra High mobile applications.
Thorough training in all branches of Radio aed Elec-
tronics. Modern laboratories and equipment. Old es-
tablished school. Ample housing facilities, T acre
campus. Small classes. enrollments limited. Our
graduates are in demand. Write for catalog.
Approved for Veterans

VALPARAISO TECHNICAL INSTITUTE
Dept. C VALPARAISO, INDIANA

EMGINEERING SCHOO
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Approved for Velsrans

HOLLYWOOD SOUND INSTITUTE,

Ine,
I40-E Nerth Kemmars, Hallywoed 27, Calif.
CorrEpanassts Coursas  Availoble
Bpsekly 17 Velsran or Mon-Vetersn

ELECTRICAL TRAINING

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. |f" you need a
trained 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:

Placemen? Manager, Depf. P108-9

COMMERCIAL TRADES INSTITUTE

1400 Greenleaf Chicago 26

4 Build Your Career! Become an\
Electrical Engineer

Y¢ Major in Electronics or Power
Yt B.S. Degree in 36 Months

World-famous courses in Radio-Tele-
vision, Electronics and Electrical Powes
6 to 24-month technician courses. 35.000
former students Write fOr free pictorial
booklet, *‘Your Career’* and 110-page
catalog. State if World War II vet. See
full-page advertisement. in this issue.
Page 13

MILWAUKEE SCHOOL OF ENGINEERING
\ Dept. RE-950 N. Broadway, Milwaukee, Wis.J

[ear/l TELEVISION c.5205wcs

I'repare for own husi

job.

SEE OUR LARGE
AD ON PAGE 11

Sprayberry

Dept. 20-N, 111 N. Cana) St.. Chicago 6, /1.

ness or a good paying
Radio Training
Approved for Veterans.

Academy of Radio

RADlO 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. RC-5&

RCA INSTITUTES, Ine.
A Service of Radio Corporation of America
350 WEST 4TH STREET  NEW YOHRK §4, N. V.

RADIO and TELEVISION

Over 30 years N.E. Radio Trmnmg Center. Train
for all types FCC opero'ors 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. Mars. Dept. Educ.

P

AUDIO (50UND) ENGINEERING
HOME STUDY TRAINING

deiai

1 y for
HOLLYWOOD TECHNICAL INSTITUTE

Biv,
4925 Eanis Monica Bivd

RE
Hollywoosd 3T, Califarnis

RADIO COURSES

® RADIO OPERATING @ CODE
@ RADIO SERVICING e ELECTRONICS
® F.M. TELEVISION

® REFRIGERATION SERVICING _
Write for Catalog TE

/ TRADE & TECH.

SCHOOL

Intensive 32 weeks’ residence course in funda-
mentals of industrial electrical engineering, in-

Searer 2] HONTHS

in mathematics and electrical engineering. advanced
radio theory and desitgn, television. Modern lab. Low
opportunities. Alse 27-month

Intensive, specialized course including strong basxs‘
tuition.

‘ Self-help
courses in Aeronautical, Chemical, Civil, 